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VITAL STATISTICS :—POPULATION ; BIRTHS; DEATHS; 
EMIGRATION; METEOROLOGY; IMPORTATIONS OF 

GRAIN; SALES OF BRITISH WHEAT; PRICES OF 

CORN AND OTHER PRODUCE; AND PAUPERISM, &c. 

[The facts are derived chiefly from the Reports of the RecistRAR-GENERAL ; 
_ the Meteorological Reports of Mr. GuatsHer; the Returns of the Boarp 

oF TRADE, and of the INSPECTOR-GENERAL OF ImporTs AND Exports. | 

PoruLation of the Unirep Kinepom, estimated to the middle of 

the year 1870 (exclusive of islands in the British seas) :— 

Males . sopicel (col dy sel RUE OS Os 
Females eel) neck seh ee | (kOsOsRigO27 

30,838,210 

England. Scotland. Treland. 

Males .. «« 10,635,905 1,518,640 2,650,638 
Females... .. 11,454,258 I, 704.197 BO ahyn2 

Total .. 22,090,163 3,222,837 55525, 210 

ENGLAND AND WALES. 

Birrus and Deatus in the Last Srx Montus of 1870 

Summer Quarter (July, August, September).—Births registered were 
192,178. Theannual birth-rate of the season to 1000 persons living 
was 34:5; the average during the ten corresponding summers of 
1860-69 was 34-1. 

Deaths registered were 124,258. The annual death-rate of the 
season per 1000 of population was 22:3, or 1:7 over the average, 
which was 20°6. 

The mortality of the quarter experience¢ by the people inhabiting 
the chief towns was at the annual rate of 24:0 per 1000 of popula- 
tion, the average being 23°0. In districts that comprise small towns, 

villages, and open country, it was 20:0, the average being 17°6. 
The people married during the quarter at the annual rate of 15°8 

per 1000 of population, while the average of ten preceding quarters 
was 164. The summer marriage-rate has declined every year since 
1865. 

Best potatoes were 6s. per cwt. at Waterside Market, Southwark ; 
the prices in the two previous summers having been 7s. 4d. and 
os. 6d. per cwt. Beef, by the carcase, was 6d. per lb. at the Metropolitan 

VOL. VII.—S. S. A 
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Market; 43d. for inferior, 74d. for superior meat. Mutton was 
dearer; it was on an average 63d. per Ib,; 54d. for inferior, 8d. for 
superior meat. The price of mutton has risen 1d. a Ib. during the 
last three summers; beef slightly rose and fell; it is now cheaper 

than mutton. 
During the quarter under review English emigrants, to the num- 

ber of 30,548, sailed from the ports of the United Kingdom. The 
emigrants of Scotch birth numbered 7311, and of Irish 16,563. 
The destination of 52,399 emigrants was the United States; 9656 

went to British North America, 5126 to the Australian Colonies, 

and 1198 to various other places. In comparison with correspond- 
ing summer quarters, the tide of emigration has been higher in the 
last two summers than in any previous summer since 1854, 

Autumn Quarter (October, November, December ).—Births registered 
were 190,026. The annual birth-rate of the season per 1000 of popu- 
lation was 34:0; the average of ten autumns (1860-69) was 33°8. 

Deaths registered were 126,049. The annual death-rate of the 
season per 1000 of population was 22°6; the average of ten autumns 
(1860-69) was 22:0. 

Birtus and Deatus in England in 1870. 

Annual Birth- | Average Birth- 
Births rate to 1000 rate to 1000 

in 1870. persons living | persons living 
(1870). (1860-69). 

First Quarter: Jan., Feb., March 206,441 38°05 37°02 
Second Quarter: April, May, June .. 203),484: 37°00 36°52 
Third Quarter: July, Aug., Sept. as 192,178 34°47 34°09 
Fourth Quarter: Oct., Nov., Dee. 190,026 34°00 33°82 

MEE Sos og. 14 792,129 35°86 35°38 

Annual Death- | Average Death- 
Deaths rate to 1000 rate to 1000 
in 1870. persons living | persons living 

(1870). (1860-69). 

First Quarter: Jan., Feb., March 143,991 26°54 25°32 
Second Quarter: April, May, June 121,246 22°05 22°05 
Third Quarter: July, Aug., Sept. 124,258 22°29 20°61 
Fourth Quarter: Oct., Noy., Dec. oe 126,049 22°56 22°03 

Weaver! iret beer | oe 515,544 23°34 22°51 

The natural increase of population by excess of births over deaths 
was 63,977 ; and if it were not for the disturbing elements of emi- 

gration and immigration, this natural increment would suffice for 
determining the number of the population at any given time. 

The number of emigrants who sailed from British ports, in the 
last three months of 1870, was 38,460; of these 18,599 were of 
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English, 3754 of Scotch, and 8641 of Irish origin; 7466 were 

foreigners. The destination of 13,210 of the English emigrants was 
the United States; 1063 went to the North American Colonies ; 
2662 to Australia; and 1664 to other places. 

Since the autumn of 1868 beef has risen 11 per cent. in price, 
and mutton 18 per cent. Best potatoes averaged 70s. per ton at the 
Waterside Market, Southwark, being cheaper by 17s. 6d. and 35s. 
per ton than in the corresponding quarters of 1869 and 1868. 

The public health has not recovered from the depression of the 
summer; but the mortality in the 20 great cities of the United 
Kingdom is less than it was in the autumn quarters of the two 

previous years. In London the mortality-rate was between 2 and 
3 in 1000 less than it was in the previous year. The mortality was 
low in Portsmouth, Wolverhampton, Birmingham, Hull, Sunder- 
land, and Newcastle-upon-Tyne. It was high in Norwich, Bristol, 
and Leicester; in Liverpool the mortality rose to 38 in 1000. 
What diseases were fatal in Liverpool? Scarlet fever, fever in its 
various forms, small-pox, measles, and whooping-cough; besides 

various forms of violence, to which 196 persons succumbed. 

Tue Unitep Kryepom In THE YEAR 1870. 

In the United Kingdom 1,057,622 births and 680,220, deaths were 

registered during the year; and the excess of births over deaths, 
amounting to 377,402, would represent the natural increase of the 

population, were it not that registration in Ireland is so exceedingly 
defective as to require a correction of the registered numbers for 
that division of the Kingdom, the effect of which is to make the 
natural increase for the year 387,117. The returns of the Emigration 
Commissioners show that 207,306 emigrants of home origin sailed 
during the year from ports at which there are emigration officers ; 
deducting these from the natural increase by excess of births, the 
actual population increment for the year is 179,811, which is at 
the rate of 493 per day. It must be understood, however, that this 

result is only approximative, as an indefinite number of persons 
leave this country every year whose departure is not registered, 
and in the same way there is an influx from abroad which may or 
may not balance the outflow. The corrected birth-rate of the year 
was 36, and the death-rate 23 per 1000 persons living. Emigration 
fell off by 1087 as compared with the previous year, but the returns 
for both years were much higher than for any previous year since 
1854. Of 256,940 emigrants, 107,926 were of English, 23,471 of 
Seotch, and 75,909 of Irish origin; 49,634 were of foreign extrac- 
tion. The destination of 196,075 emigrants was the United States, 
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35,295 sailed for the North American Colonies, 17,065 for the Aus- 

tralian Colonies, and 8505 for various other places. 

METEOROLOGY. 

Third Quarter (July, August, September). — The cold and variable 
weather which set in on June 22nd continued to July 3rd; it 
changed on the 4th to warm and fine, with light westerly wind. 
This change of weather exercised a great influence on the growing 
crops, which up to this time were in a doubtful condition. This 

period of fine, bright, and warm weather continued up to August 18th, 

the excess of temperature during these 46 days was more than 34° 
daily. The growing crops ripened, harvest operations began in the 
southern counties in the third week in July, and extended all over 

the South and generally into the Midland districts by the end of 
the month. On the 19th day of August the temperature passed 
below its average, and it continued generally low till near the end 
of the quarter ; but the weather, however, continued very fine, and 

frequently nearly cloudless, and this was particularly the case 
during the last ten days of the quarter. The deficiency of tempe- 
rature below the average in the 43 days ending September 30th was 
rather more than 14° daily. 

The fine and mild weather, particularly towards the end of 
September, enabled the farmers in the North to secure in good con- 
dition nearly all the outstanding crops. At the end of the quarter 

scarcely any of the corn crops were left standing. Potatoes proved 
to be generally of good quality. The weather in these three 
months was as favourabie as could be desired for all farming 
operations, and at the end of the quarter preparations were general 

for autumn sowing and other autumnal field work. 
Upon the whole quarter of 92 days, the period of warm weather 

having been more above the average than the period of cold was 

below, there was an ‘excess of temperature on the average of a little 
less than 1° daily. 

The'mean temperature of the quarter was 60°7, or 1°2 above 
the average of 99 years. In July it was 3°9 higher than the 

average ; in August 0°°4 higher; and in September 0°-8 lower than 
the average. 

Wheat was cut on the 18th of July at Hawarden ; on the 19th at 

Weybridge; on the 20th at Worthing and Taunton; on the 21st at 
Osborne and Cardington; on the 22nd at Guernsey; on the 23rd 
at Helston; on the 25th at Little Wratting and Leamington ; on the 
26th at Portsmouth; on the 27th at Hull; and on the 28th at 

Boston. On the Ist of August at Llandudno; on the 12th at Mil- 
town ; and on the 18th at Culloden. 
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Barley was cut on the 16th of July at Helston; on the 21st at 
Weybridge ; on the 29th at Taunton and Llandudno; and on the 
30th at Cardington. On the 13th of August at Culloden; and on 
the 18th at Guernsey. 

Oats were cut on the 7th of August at Helston; on the 14th at 

Taunton ; on the 15th at Worthing ; on the 21st at Weybridge and 

Boston ; and on the 30th at Cardington. On the 3rd of August 
at Llandudno: and on the 5th at Miltown and Culloden. 

Fourth Quarter (October, November, December).—During the month 

of October there were constant alternations of temperature ; for two 
or three days together it was in excess of the average, and for 
two or three days together in defect. Upon the whole month there 
was a deficiency averaging 4° daily. On November Ist a cold 
period set in and continued till the 19th; the average daily 
deficiency of temperature for this period amounted to 43°. This 

was followed by a period of ten warm days, the daily average excess 
of temperature being 44° nearly. Another very cold period set in 
on the 30th of November, and continued to December 11th, the 

deficiency of temperature was on the average of days as large as 

72°. From the 12th of December to the 20th, both days inclusive, 
the weather was warm; on the 14th, its mean value was 52°-5 or 

12° in excess of its average, the mean daily excess for the 9 days 
was 44°. A very great change took place on the 21st, when the 
mean value was 27°°7 or 24°°8 of lower temperature for the whole 
day than it was a few days previously ; snow-falls were frequent 
and heavy everywhere. On Christmas-day it was lower still, its 
mean value was as low as 20°°6 ; the day was painfully cold. 

With reference to extreme low temperatures, Mr. Glaisher shows 
that the day of lowest temperature since 1814 was on January 20, 
1838 (10°°7); the next in order of severity were 1816, February 9 
(12°6), and 1841, January 8 (12°:8). Of these days of remarkably 

low temperature, eleven only have taken place in the last 30 years, 
six in January, two in February, and three in December, the last two 
occurring both on Christmas-day, the one in 1860, the other in 1870. 

The temperature on December 25, 1870, descended to a very low 
point ; it was the minimum for the month at many stations, but not 

at all. The lowest reading took place on the 23rd and 24th, at a 

few places, and on the 25th or 31st, at a greater and nearly an equal 
number of places. 

The cold in the eleven days ending December 31, 1870, was more 
rigorous than in any period of similar length since February, 1855. 

The mean temperature of the quarter under review was 41°°6, 

or 2°1 below the average of 99 years. The mean temperature 
of December was 33°°6, being 5°-6 lower than the average. 
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Since 1771 the following have been the only instances in which 
the corresponding temperatures for December have been lower, viz. : 
1784, 31°0; 1788, 29°0; 1796, 30°4; 1799, 32°8; 1840, 33°3; 
1844, 33°0; and 1846, 32°9. 

The Aurora Borealis was seen on the 1st, 2nd, 3rd, 14th, 15th, 17th, 

18th, 20th, 21st, 22nd, 23rd, 24th (probably the most magnificent 
display seen for many years, it was seen at Malta, Italy, Syria, &c.), 
25th, 26th, 27th, 28th, and 30th of October; on the 7th, 14th, 17th, 

18th, 19th, 21st, 22nd, 23rd, and 25th of November; and on the 

15th, 16th, and 17th of December. 

CORN : Inmporrations, SALES, AND PRicEs. 

Quantities of WHEAT, WHEATMEAL and Frour, Bariny, Oats, PEAS and 
Beans, Importep into the Unirep Krinepom in the Year 1870; and 
in each of the Last Srx Montus of the Yrar 1870. 

1870. Wheat. Woeecnmeel Barley. Oats. Peas. Beans. 

; ae cwts. ewts. ewts. Be, |  ewts. ewts. 
n first Six 
Months \\13,8435124 2,476,192 |3,824,222 | 4,467,633 | 879,425 | 768,002 

pe ee ated ae 
July.. 2,878,873 | 363,012 | 614,192 | 1,260,195 | 287,164) 134,211 
August 3,056,936 | 378,699 | 568,728 | 1,509,685 | 284,851 96,171 
September 3,129,983 | 352,697 451,102 | 1,022,580 88,820 85,291 

October .. | 3,060,794 | 449,842 | 669,190 | 745,398 | 77,888 | 134,511 
November | 2,511,726 | 360,562 | 475,658 812,734 81,348 | 152,842 
December 2,544,706 434,484 640,689 | 1,042,370 | 99,882 141,146 

= ee Sa5) (pend xs 
In last Six | 
is oe \'17,183,018 2,339,296 |3,419,559 | 6,392,962 | 919,953 | 744,174 

Year .. [31,026,142 [4,815,488 |7,243,781 [10,860,595 |r, 799,378 {1,512,176 

Nore.—The average weights per quarter of corn, as adopted in the office of the 
Inspector-General of Imports and Exports, are as follow :—For wheat, 485; lbs., 
or 4! ewts.; for barley, 400 lbs., or 54 cwts.; for oats, 308 lbs., or 2¢ ewts. Corn 
has been entered and charged with duty by weight instead of measwre since Sep- 
tember, 1864. 

ComputTep REAL VALUE of Corn ImporTeED into the Unrrep Ktye@pom in each 
of the Four Years, 1867-70. 

1867. 1868, 1869. 1870, 

£ £, | £. | £. 
Wheat... .. «. ++ | 24,985,096 | 22,069,353 | 19,515,758 | 16,340,557 
Barley clei histes Wen 2,832,515 3,799,527 353799775 2,872,602 

Oats na oe a 4,319,908 | 3,875,929 | 3,340,494 | 4,393,591 
Maize’ -3 3s 2. = 3,834,734 | 4,838,012 | 5,935,665 5,794,838 
Other kinds do * on 1,778,954 | 1,981,553 | 1,376,087 1,402,878 

Wheat Flour .. .. | 3,519,577 | 2,832,077 | 3,792,939 | 3,392,317 
Other kinds of Flour 935350 23,839 6,640 on 

Total of Corn... | 41,364,134 | 39,420,290 | 37,347,358 | 34,196, 783 
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Quantities of British WuEAT Sotp in the Towns from which Returns are 

received under the Act of the 27th and 28th Vicrorta, cap. 87, and their 
AVERAGE Pricss, in each of the Las Srx Monrus of the Years 1865-70. 

QUANTITIES IN QUARTERS. 

1865, 1866. 1867. 1868. 1869. 1870. 

quarters. ara quarters. quarters. quarters. quarters. 
Seventh month | 222,961 | 127,836 | 109,829 | 106,812 | 166,485 | 171,005 
een month 201,953 | 191,057 | 102,303 | 174,633 | 174,904 | 201,788 

inth month 
(five ae) | 318,893 | 325,056 | 265,668 | 444,296 | 255,286 4351398 

Tenth month 304,054 | 320,674 | 349,788 | 284,810 | 256,984 | 340,445 | 
Eleventh month | 295,632 | 284,530 | 265,622 | 268,848 | 220,876 | 298,407 
Twelfth ae : THES | s097-986-1 pigs 

(five weeks) 391,941 | 332,934 | 301,558 | 307,3 44,933 | 352,629 

AVERAGE PRICES PER QUARTER, 

1865, 1866. 1867. 1868. 1869, 1870. 

Sumas s. d. oth oh eh shed: Ss. id. 
Seventh month 42 10 BAGEL 65 1 65 6 49 5 50 9 
Kighth month 43 3 50 7 68 oO Bi ©) ee Be; aun 
Ninth th 
Meee, Ae TOL Ag ON -63.05 [2-55 y | be 4, Pag 

Tenth month .. 4I Io eA: 66 7 Fale 47 8 47 4 
Eleventh month | 45 7 56 6 69 9 52> 2 46 8 50 
Twelfth month 

(five weeks) } 46 8 60 3 O/ oy 50 2 442 52 4 

Averace Priczs of British WHEAT, Bar.ey, and Oats per Quarter (Imperial 
Measure) as received from the Inspectors and Orricers of Excise according 
to the Act of 27th and 28th Victorta, cap. 87, in each of the last TwEentTy- 
stx Weeks of the Year 1870, 

Week ending | Wheat. { Barley. | Oats. Week ending Wheat. | Barley. Oats. 

oh CBI Gs Cel) Eee Ue Sida Gods cay a. 
July 9 BO) 7, | 30) 3) 125 8.) October's... | 46 5136 11 | am 1 
July 16 49 8 | 32 21] 25 6 || October 15 Av? VOR 3 Gime / ieee 
July 23 49 9] 3 21] 26 ir || October 22 Aas Sy) 3 Omens mniecer ee 
July 30 52 Io | 33 5 | 26 9g |} October 29 48) GU 25eson Rz2e A 
August 6 54 11 | 31 8{| 28 8 || November5 | 49 9 | 36 8] 22 7 
August 13 .. | 54 10 | 32 11 | 28 o || November12/ 50 5 | 36 11 | 23 8 
August 20 .. | 54 7 | 33 5 | 25 10 || November 19] 49 10 | 36 8 23 11 
August 27 .. | 51 3 | 36 824 6 || November 26| 50 5 | 36 2| 23 7 
September 3 49 I | 36 2125 9g || December 3 | 52 5 | 36 1 | 23 10 
September ro | 48 1 | 35 8 | 23 ro || December 10] 52. 2 | 3 5. OQ 0asr 7, 
September 17 | 46 6] 36 4123 9 |] Decemberr7/ 52 5 | 35 4] 23 4 
September 24 | 45 4 | 36 2 {20 7 || December 24! 52 7 | 34 11 | 23 6 
October 1 AG) i | 36.975) 22 8 ||,December 31.| 52. 3-| 34-11 |} 22: & 

Average of }/_ | ||| Averagetof )(— ey 
Summer BOmPAMa 3/09) 25. 3 Autumn Ow aT i e3 Olin | a2eKO 
Quarter Quarter 

| eee oe 
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ACREAGE under each Description of Crop, Fattow, and 
Great Brirain and 

GREAT BRITAIN, 

Description of Crops and Lrvx Srocr. 

1868. 1869, 1870. 

Corn Crops :— Acres, Acres, Acres. 

Wheat 2). ss! jos ac 0s | ies) vee |] 8,652,125 4) 8 O88, Sere Beto re Ag 

Barley or Bere is. 22 02 of 2,151,324 | 2,251,480) 2,370,739 

Oats 2s ce foe) we wwe we fl 2EUS 7 CSS 62,782 Rome eo OO 

PRYES | sem lent frclcWeeiyncs ase yuen 46,896 64,099 65,166 

Beams «+ «+ ee se ee se te 529,900 575 5204 530,095 
FE CAS Sie Koss tans eis casa! Bi nie eee 296,234 396,177 317,198 

ToraL Corn Crops .. .«. 9,433,532 | 9,758,037 | 9,548,041 

GREEN Crops :— 

Potatoes i F08 Coe oe 98) 8 541,543 585,211 587,661 

Turnips and Swedes .. .. .. «+ | 2,165,142 | 2,171,526. 2,210,911 

Mangald! 9 oes be ie oq) eet. 249,041 292,742 306,531 

Cagrots..6) sel ps beet kien reheees 13,265 14,344 15,259 

Cabbage, Kohl-rabi, and Rape .. .. LI5 ,083 145,251 I43,930 

Vetches, Lucerne, and any other ana 
(except clover or grass)... «2 SOE e 365,993 3225438 | 

ToTaLt GREEN CRoPS.. .. 3,385,866 | 3,575,067 | 3,586,730 

Orner Crops, Grass, &c. :— ¥ 

LDC. serie ta ote SOI ONC 3 17,543 20,923 23,957 

HIOPS ec. fe es) len’ oe cel ch 64,488 61,792 60,594 

Bare fallow or uncropped arable land 958,22 738,836 610,517 

Cerstnoaeneatand omer emmy 5 oyoo8 | 3,448.7 | sont 
Permanent pasture, meadow, or grass 

not broken up in rotation (exclusive}| 12,136,036 | 12,735,897 | 12,072,856 
of heath or mountain land) .. .. 

— 

Live Stock :— No. No. No. 

Cattle cs cel on? leet taslMibe ih hes 5,423,981 | 5,313,473 | $403,317 

Sheep” ss0 «0 os jas ce, oo soe | 305 70053900) 120,530 ,040nlutbasOr poo 

Fugst Uisehe tet eb? foal tien hes 2,308,539 | 1,930,452 | 2,177,138 

Total number of horses used for 
agriculture, unbroken horses, 
and mares kept solely for 
Wniteyeralineyie 4 

«se oe I, 266,709 



1868, 

Acres. 

286,790 

188, 252 

1,699,919 
7854 

8,813 

1,157 

2,192,785 

i] 

1,034,853 
320,066 

19,067 

3,789 

42,268 

36,264 

1,456,307 

206,446 

24,017 

1,691,797 

I0, 003,918 

No. 

3 620, 352 

4,822,444 

862,443 

IRELAND. 

1869. 

Acres. 

281,117 

223,338 

1,684, 788 

8,770 

8,833 

1,124 

2,207,970 

1,041,837 

321,880 

21,029 

33792 

425237 

38,210 

1,468,895 

229,178 

20,981 

1,669,800 

10,046,877 

No. 

337275794 

4,648,158 

1,079,793 

( XI ) 

1870. 

Acres. 

260,914 

243,435 

1,648, 764 
9,285 

9,644 

1,071 

2,173,109 

1,043,788 

339,959 

25,220 

3,940 

45,266 

41,446 

1,498,719 

194,893 

19,054 

1,775 1835 

9,990, 968 

No. 

3,796,380 

4,333,984 

1,459,332 

531,306 

Grass, and Numser of Cartix, Suzep, and Pras, in 
Trenanp in 1868-9-70. 

Unitep Krxcpom, 
including the Islands. 

1868. 1869. 

Acres. Acres. 

3,951,018 3,981,989 

2,348,068 | 2,483,277 

4,469,387 | 4,480,125 

54,827 72,986 

538,943 584,251 

297,612 397,483 

11,659,855 | 12,000,111 

1,584,213 

2,495 536 

268,780 

17,815 

1575525 

341,188 

4,865,057 

2235997 

64,488 
984, 246 

5,690, 318 

22,164,584 

No. 

9,083,416 

35,607,812 

3,189,167 

1,635,347 
2,502,512 

314,422 
18,831 

187,667 

407,155 

5,065,933 

250,112 

61,792 

761,369 

51149,552 

22,811,284 

No. 

9,078, 282 

34, 250, 272 

3 1028, 394 

oe 
‘ 

1870. 

Acres. 

35773663 
2,623,752 

4,424,536 

742527 

539,968 
318,607 

II, 755,953 

1,639,296 

2,559,629 

332,409 

19,925 

189,344 

366,532 

5,107,135 

218,870 

60,594 
630,294 

6,320,126 

22,085 295 

No. 

9,235,052 

32,786 , 783 

3 9650, 730 

1,808,040 

ee 
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QuanTiTIEs of WHEAT, Barey, Oats, Peas, BEANS, INDIAN Corn or Mazze, 
WHEATMEAL and Frour, ImporTep in the THREE YEARS 1868-9-70; also 
the Counrrigs from which the WHEaT, WHEATMEAL, and FLour were 
obtained. 

1868, 1869. 1870, 

Wheat from— cewts. ewts. cewts. 

Russia Ae 10,053,617 | 9,158,331) 10,269,198 

Denmark 654,419 549,811 327,919 

Prussia ae ey te 4,584,742 | 4,635,111] 2,659,059 

Schleswig, Holstein, and Lauenburg 45,412 577454 24,176 

Meckienbureuie.cr missus rae 647,205 690,147 457,205 

HMansevlowns) e-sl sem tte.a cs 756,654 736,134 287,982 

France AS Day ype Gn MSE 56,414 468,274 253,644 

Illyria, Croatia, and Dalmatia 1,004, 701 1,030,563 60,472 

Turkey and Wallachia and Moldavia | 3,049,088 | 2,354,017 436,848 

LEED oa dQ OG. 00 na 3,219,536 | 1,004,479 104,950 

United States’ §,, 5, fe.) [oe ion) || 559085149) | 13,101,507 |e s7anmno 

Chili 3, 8 re I, 309,575 567,107 599,337 

British North America .. .. 5575443 | 2,723,053] 2,876,530 

Other countries... .. .. ee 792,813 539,840 296,646 

Total Wheat ae 32,639,768 | 37,695,828) 31,026,142 

Barley G0. ode SoG. 9al° .ap «« | 7,476,224 | 8,053,660) 7,243,781 

OatsWcmte.s as Ao 8,112,563 7,916,870] 10,860,595 

IPeaswecwtie. | icc hs 1,116,246 1,054,387} 1,799,378 

Beans se” y.e07 | 2,647, 390, » 25807), 28 0|me L260 

Indian Corn, or Maize .. .. «+ [II, 472,226 | 17,664,113) 16,769,207 

Wheatmeal and Flour from— 

Hanse: Towns) dake sen | se 615,756 647,430 671,690 

France 632,359 | 1,348,061 645,181 

United States 676,192 | 1,711,000] 2,154,751 

British North America 192,850 538,766 451,463 

Otheniconntries|..) .-\aues eens 975,865 | 1,156,298) 892,403 

Total Wheatmeal and Flour | 3,093,022 5,401,555| 4,815,488 

ComputTEeD REAL VALUE of Corn ImporTep in the YEAR 1870. 

The value of wheat imported in the year 1870 was 16,340,557/., 
which is 3,175,2011. below the value of the quantity imported in the 
year 1869, and 5,728,796. below the value in 1868, when it was 
22,069,3531. 
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The value of wheat-meal and flour was 3,392,3171., which is 
400,622l. below the value imported in the year 1869, but 560,2401. 
more than that of 1868. 

The value of barley imported in the year 1870 was 2,872,6021., 
against 3,379,775/. in 1869, and 3,799,527/. in 1868. 
“The value of oats was 4,393,5911., against 3,340,494/, in 1869, and 

3,875,929]. in 1868. 

‘he Averace Prices of Consols, of Wheat, of Meat, and of Potatoes; also the AVERAGE 

Noumoes of Pauprrs relieved on the last day of each Week ; and the Mean TEMPERATURE, 
in each of the Twelve Quarters ending December 31st, 1870. 

hc 0 

AVERAGE PRICES. PAUPERISM. 

~~ s < 
| \ Minimum 
\marters Rate per Wheat b Henrerr Best Quarterly Average of the} Mean 
i | Cent. of jos Meat pertb. at the Metro- Potatoes Number of Paupers re- 4 Consol8! ys count Quarter politan Meat Market Ton lieved on the last day of | Lempe- 
pnding (for aa in (by the Carcase), at Waterside eAChr@eats y 

Money). by the ea a fark et ature. 

Bank of uthwark. 
England. | Wales. | Beet. Mutton. In-door. | Outdoor. 

eras | 93 2"'0 72 2 42d.—63d. | 4¢d.—63d. | 125s.—170s. | 159,716 | 860,165 | 41-4 
Mean 53d. | Mean 53d. |Mean 147s.6d. 

5 oe w fe} io} > an nd ° “ 4 H ° | 44d.—63d. | 4$d.—7d. | 1308.—170s. | 142,588 } 800,944 3 
Mean 53d. | Mean 52d.| Mean I5os. ; ‘ad 

pt. 30 | 94% 2'0 | 59 1 | 43d.—6$d. | 43d.—6$d. | 1208.—175s. | 138,284 } 778,804 | 62: 
° | Mean 53d. | Mean 53d. |Mean147s.6d. ; : oe: 

2°4 | 5t 11 | 43d.—7d. | 43d—62d.| 7os.—1408. | 152,733 | 797,546 ; 
| Mean 5d. Mean 53d. | Mean toss. ‘ 19123 i" 

ar. 31 | 92% 3°0 | 50 2 | 43d.—7id. | 43d.—73d.| 70s.—140s. | 162,308 | 850,883 | 4r- 
| | Mean 6d, | Mean 61d. | Mean 105s, 

we 

= o oa we oO so w om b Nv as Ww “I | 43d.—73d.| 5d.—72d. | 60s.—130s. | 145,094 | 816,260 52°0 
Mean 6}d. | Mean 63d.| Mean 95s. 

‘pt. 30 | 93 2°g | 50 11 | 4$d.—73d. | 52d.—73d.| 95s.—125s. | 137,406 | 781,382 61°4 
Mean 6jd. | Mean 63d.| Mean rIos. 

ee. 31 | 934 2B | 46 0 | 4$d—7}d.| 5d.—73d.| 75s.—100s. | 152,021 | 813 

Mean 6jd.| Mean 63d. |Mean 87s. 6d. ° 9753 | 43°3 

922 3°0 | 42 3 | 43d.—7d. |54d.—7id.| 95s.—110s. | 164,387 | 892,822 | 38°0 
| Mean 5#d.| Mean 64d. Mean 102s.6d.| 

| 

| | 
ame 30 | 94 3°70 | 44 8 \43d—63d. 5¢d—73d. | 1158.—135s.| 144,226 | 825,337 | 54°4 

) Mean 53d. | Mean 63d, | Mean 1253s. 
| 

pt. 30 9TR | 53°9 | 50 4 | 48d.—7}d.|53d.—8d. | 1008.—r40s, | 138,444 | 787,976 60°7 
Mean 6d. | Mean 63d.| Mean 120s, 

eC. 31 | 92% 2°5 | 50 x | 5d.—73d. | 54d.—8d. | 50s.—g0s. | 150,729 | 802,291 41°6 
Mean 63d.| Mean 63d.| Mean 70s. 

| \ — 



( XIV ) 

AVERAGE Prices of Brrrise WuEat, BarLey, and Oats, per IMPERIAL 
QUARTER, in each of the SrxTEEN YEARS 1855-70. 

Year. | Wheat. | Barley. Oats. Year, Wheat. Barley. Oats. 

[esac ce s. d & a 8s dh au a. 
1855 74 8 34 9 ik 1863 44.9 | 33 11 2r 2 
1856 69 2 AL ad aie 1864 Ziko) 7) 29 II 200 an 
1857 56 4 42 I 2510 1865 4I Io 29 9 21 10 
1858 44 2 34 8 24 6 1866 49 II 37 3 24 °=4°7 
1859 43 9 33 fii! 923), 2, 1867 64 6 40 0 265 
1860 Ben 3) |) 366 17, 245 1868 63 9 43. 0 28) 
1861 55 4 200 9 23050 1869 48 2 205 26 o 
1862 55 «5 35 +. 227 1870 46 10 a4 7 22°TO 

Crrtain ARTICLES of ForrEIGN and CoLonIAL Propuction ImporreD in the YEARS 
1867-70; and their QuanTiTIEs. 

1867. 1868. 1869, 1870. 

Animats, Living: 

Oxen, Bulls, and Cows number 156,335 114,869 190,674 170,647 
COnIRGS 5c) “ob on, 8 Ac 21,613 21,819 29,516 21,525 
Sheepiiee dee wes | semi wos 532,316 323,447 691,472 651,138 
Lambs... mete 7,400 17,708 18,371 18,767 
Swine and Hogs... 0-98 48,079 335721 69,067 95,624 

r 

cm - rr ae = Srey 83,814 75 5851 95 +980 94,923 
Cotton, Raw’ .. .. « Cwts. | 11,272,651'| 11,857,893 10,900,818) 11,931,979 
TRIES oa oft esi etl e'=) NE sloreall-o;5 1,440,669 | 41,816,669 15542,201| 2,373,528. 

Guano:—From Peru.. .. tons 164,112 155,776 199,122 243,434 
Other parts a0 ge 28,196 26,567 10,888 36,877 

Total Guano Bg 192,308 182,343 210,010 280,311 

empire caisson wimp KCWHASE 878,374 | 1,076,198 1,055,769) 1,108,839 
Hops) =. om 8G 296,117 231,720 322,515 127,013 
Hides untanned: ‘Dry earns tas, 280,063 305 ,318 340,449 527,809 

” » Wet . 2? 615,822 6355794 524,899 670,941 
Petrolenom 4) 42 «. ) ee tuns 22,494 17,160 21,439 27,220 
Oilseed Cakes .. .. .. tons I21, 832 162,339 159,295 158,211 
IA GLALOCS) =. ced (ect bie eaten MCRTUSE 1,374,223 2,041,474 1,660, 189 772,003] 
IRR om Ot; 00 oo. oC 5 1,142,262 1,097,539 1,259,089] 1,159,48r 
(CHecsebem ates ween weet Man 905,476 873,377 * 979,189] 1,041,281 
OPP Siaie) oof ss 20) ta number 397,934,520 |383,969,040 | 442,172,640430, 842, 240 
Lard .. 05 00. 60 OI 246,839 237,260 255,964 217,696, 
Bacon and Blame y 4 <) 59 537,114 638,127 740,193 567,164 
SaltSCChetiec Wiest lise: | 64 oe 195,797 240,577 214,955 203,713 
STI ot 6g) ap oA 55 142,831 144,378 165,944 220,533) 
@loveriSeedsiewoc wea) Sm ish 150,968 264,878 231,427 155,673 
Flax-seed and Linseed .. qrs. 1,095,360 | 1,635,528 1,397,066] 1,490,695 
Rape .. es 620, 782 356,884 260,212 551,107 
sheen and Lambs’ Wool . «» Ibs. |230,224,467 |250,928,854.| 255,161, 344:259, 361, 963 
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Cerra Articies of Forrrcn and ConontaL Propuction Importep in the Four Yrars 

1866-69; and their Avrraan Pricus, exclusive of Duty. 

; Principal Countries whence Articles, aa Menorah bigs 1866, 1867, 1868, 1869, 

| Braid: |S: Gah GS. o) del| paca 
XEN AND BuLLs { pebleorad ee eau \It7 19, OF |X7 Tor Ch Vinee 16) ol Tenn 7amo 

Schleswig Holstein and 
ae .-{ aise .. senclt bey CIE ae MI RET MO ey Cl cI 

BTV se co, om | WOlland . ww» se » 95 BS Beles 400 4 7 8 | 416 o 

HEEP ca eee cw | M@lland, 1 sn v0 © 5%» 2000) (0, || Aetitehs Wh lets TO et LaG 

Cite Msad| Eolland fos «515 PEO Ow t..5 Oar 298s is 16ena 

NES or AnmAts{) Various countries in 
AND fFisH FoR Europe and South) 41711 |5 0 9 |5 8 2/6 rt o 
MANURE es» (| America .. .. per ton 

Eeypt ra i «. per'cwt.| 8 14 3 E eA) WB ot a ons a 7 
nite ates .. 50 7 10 5 9). x is als Vj aiGy ae 

OrToN, Raw «. + Bva7zily wid tes | ae & Sis 7 U7 Bowe G03 | 5 1 8 15 15 6 
British India ..  ,, 432 Quiles Lz fF 12° 8" 4 5S 

Russia and Prussia 255 Ach Di4. 9 QT aw AN ly 2ukeeAl 
ee 8 Us Holland J i 359 Geajhoe maint) | 3¥r5°" oO | 3" Tor 

1 SeRHMESCLONINE Foon. fos | ais A iO) 10) 4|-4 10,08 WA) ONO los arouaea 

Ste i, | PRTG, oe ce, me per ton {12 © Gy»|E% }.Or,o) [52 3, © .J12! 70) 0 

ROSSA) oes oo PEN CWHel Dil | eae NT 7G | x rz x 
Emp, rough or un-]| Austrian Italy .. He I 18 10 Bi D7) I I'I7 10 Z Ong 

| dressed .. ., ..)| Philippine Islands ,, 2) 6 27 || zur Gm papel ee || aero 
| British India, on. - 3, He O LE EP LO GPS is Taine 

Hanse Towns .. 35, 64 Tom NGuEsy |b) <x 6 | aero) oO 
Hors.. .. ., ..4| Hollandand Belgium ,, Gine3) 960 15) 4) cB 2 16 2 eo Na: 
| United States. .. ,, 7 55, 3,. |, 8 eBay | 3 19) © | 3) 13) 0 

Hibes (untanned) dry | British India 2» Bb (904 3) 22) 3) ha omtonnltay nag 
| Argentine Confederacy big 6 

reel and ie ie eth T ik hee ie aes 
ay Brazil «ww «ong 2h Gyo Di’ 20525, Gy |k2°06 6 | 2) rn 6 

| USttAliaep cc v6 © gs Te DEZi, (Ora | FL UGE Zl | 28? sg | |) 2 7 
: 

PETROLEUM, refined .. | United States ..pergall.}o 1 10|/o0 xr 33}/0 xr 53/01 72 

Ws uurefined || United States .. pertun|17 7 3 (1114 5 |1r 4 0 |13 3 0 

Russia, Denmark, Prussia 8 8 8 
= Camus ft ..1| 5 and Hamburg .. per ton x oat yok 4 

‘ rance 5. Snes iy 2-4) -|29)- 23) 6) ||XONNG) BARON 26 Oo 
United States .. ,, 1O/EO) 3) Nionrs! © (It V7 Qun|mONxO ne 
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Certain ARTICLES of FoREIGN and CoLONIAL PropucTION IMPORTED in the Four YEARS 

1866-69; and their AveracE Prices, exclusive of Duty—continued. 

Articles. 
Principal Countries whence 

Imported. 

Barret. Or S { SS se ae per/ewt: 
MANGE) Hitec) Lee sts 

Hanse Towns 
Teaco Ae oe and Belgium ,, 99 

rance se aoe Foo 
United States 56 an 

~ Hollands cy se) = 5 
Soe oy -{ United States .. ,, 

Eccs .. « .. ~«. | France 50 Aa ye ei 

Larp.. .- « .- | United States .. per cwt. 

r Hanse Towns .. 35 
Hams 30 tod United States? 2 ¥ 

ton Pe Hanse Towns .._ ,j, 

Brrr, SALTED 

Pork, SALTED eee 
hams) .. 

{LOVER SEEDS . 

LINSEED 

Rare .. 

* SHEEP AND 
Woon 

Lamps’ 

: 
: 
: 
: 
\ 
4 
: 
| 
i 

United States 29 

Hanse Towns 
United States 

? 

2? 

Hanse Towns 
United States 

29 

2? 

Hamburg, France 
United States ..per cwt. 

Russia, Baltic 
Russia, Black Sea 
British India 

9° 

9? 

Prussia seh ets 
British India .. 

99 

29 

Russia .. 
Hanse Towns . “ 
‘A rgentine Confederacy ,, 09 
British Possessions in South 

Africa) (cenit. petalb: 
British India .. ‘ ,, 
Australia 

a Ib. 

9? 

=) 

es per. qr. 

} 

nw 

nw 

OOO OFOne) 

1866, 

fe} 

| 

olaol INT Ol OIG CINE 

Koon [oo No} 

Nw 

nw 

Ww 

(oP fo}y oy eyo) Ko) 

1867. 

nw 

* Imports generally of inferior quality. 

HALO 

(offo} Lo) (oli (0 Jato} 

1868. 

pus 

Ont HD NOR 

OO" (O° 020: 0 

PAWN 

1869, 
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STATISTICS OF DAIRY PRODUCE. 

(The following Quotations, &c., are es eee ‘The Grocer, See 
Nos. for Jan. 1, 1870, and Jan. 7, 1871): 

Pricks Current on Ist SarurpAy in January of each YEAR, from the latest 
actual MARKET SALES. 

1871. 1870. 1869. 

Butter : Per cwt. Per cwt. Per cwt. 

Carlow, finest F.O.B. .. | 1308. to 134s.| 1248. to 1308.| 128s. to 136s. 
Mande wmtice ete it2O> 55) TAO MT2a7i A D200)! D260 RT4Ao: 

eGLSMIStS) OM teat) ics gees I D42 | ioe DOM LSA, 5) 487 al ese 
an ends eles wey Vem (el oA srgunal 123 5, 125 133 5, 140 
perords, NeWs 8.0. |) L22' Vy eine LOR 8 rogN 25 i r28 
dsp AUS > © 514 fete) “aikiallf 4 Wedaet gaat ees TOOT. Tod NDZ ys beO 

HEMI Kron) Sco cs. ws ¥| L2OuesG netoes ale ELOk ea, 

»» 145 

35 itzio) 5c 

Foreign: | 

rrvesland) sil 4) bs. tiie. yrm2hiyer (T42h |) TenaN eeu o TON, 134 
Jersey, &c, Eh eS Rcph e tol wd ahtZO WAL § is ELRONMLCON algun ZO 
KcMeee es oe os LEON a. E500.) Tod, 2 ns6 : 
Normandy sah Kose ena ane atsr QOMI,, ELFOu ET20 voi) 45 
AMEVICAD -. os | cs) oe G4te if 1 LLG S| LOO ss eLetter, 720 

Cheese: 

English Cheddar, fine, new atpleybe GO- nun Oe Boe) O4 
good ,, Tab igs PEOOTINY 07401, b 1088 fami 62 

Red Somerset pian ; Bou aoe (92 FO ashy OF: aa Riis 
White or en heddar 4 BMG hee ce ple BB evs 9% fe 18. aeynn SMhefer fer 
Scotch Cheddar aeaprich np On sash) GO Ok sis CO CAA 
(Wheshire;new 3. s.. =| .78 57. 90 SA gO On oe Ge) 

»» good ditto conte Gor Selig 66. 3) AE 64 ,, 76 
Wiltshire, new Sent OA fovg pO) 720 PF Paso CBinrst hizo 

=8 good ditto .. teelgast (Seth LS G2ee OA: 
North Wilts, Loaf,new.. | 80 ,, 90 Ghee eee chav COeinne 7 
Derby 3 G8 86 Wii sisi tt OO FOU yh neo 

Foreign : 

American, fine Meme | 74% si5he tO 72 
v5 good dare) 32 GoM.) "68 64 

Gouda Sapte, |. 50 
iscnntiae SEAN Alcano oc OD ao ets 
ume W ce” se ae | 54°55 70 BA Os Bho ior 15s: 

“The provision trade in the year 1870 had tc encounter more 
than one adverse influence. The year opened with much promise, 
especially for home produce. American cheese came forward very 
sparingly, and, with a good demand, enhanced prices were obtained 
for it, in some instances as much as 4s. per cwt. advance being con- 

WOLs Vil—S: Ss B 
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ceded, English cheese naturally improved also, and so did all 
descriptions of butters.” 
Cork Borrer Marxer.— The season opened in April under favour- 

able auspices; prices ruled high and seemed likely to continue at 
rates that would remunerate farmers and stimulate them to male all 
the butter they could. As late as the 1st of May the price of first 
quality was not under 125s., and of second quality 120s., rates which 
ten or fifteen years since would be counted fabulous. During May 
and the early part of June, while everything promised well, and 
before the dry weather in England had assumed the form of drought, 
prices rapidly declined until, on the 19th of May, the lowest point 
of the season was touched—firsts being quoted at 103s. and seconds 
at 100s. These rates were of short duration; an improvement of 
3s. to 4s, per cwt. at once took place, and from that time until the 
present a constant and steady advance has gone on, averaging 1s, 
per cwt. per week. The prohibition of exports of butter from 
France, which occurred a short time since, did not produce much 
effect, owing probably to its happening so late in the season, 
when most of the dealers have their stocks in. The total quantity 
brought to market since the commencement of this season, in 
April, amounts to about 370,000 firkins of butter. It is very 
few short of the same period last year, which was one of the 
largest on record; but in money value this year’s is far ahead.” 

In the review of the Forrign Marker in the year 1870, ‘The 
Grocer’ reports that “with the Prussian army surrounding Paris, 
supplies of butter and other provisions into that city were stopped ; 
larger supplies came this way, and amongst them some of unusually 
fine quality. Some of these in the end of November were sold in 
London markets at 168s. ; the general price for our usual qualities 
had earlier in the month ranged from 130s. to 140s. arly in 
December the prohibition of further shipments of butter and other 
provisions from France, which had been hinted at for some time, 

took place; and we have now for some weeks been without any 
direct arrivals from France, and, consequently, are left without 

market quotations for Normandys and Jerseys. An increased 
quantity of repacked and adulterated foreign is now coming forward 
freely.” 

With reference to the high price of butter, the New York Times 
says :—‘t In 1852 it was complained in a New York paper that the 
wholesale price of butter (then 13 to 16 cents for Ohio, and 14 to 18 
cents for Western New York) doubled every twenty years. In 1853 
there was a great stir about some farmers receiving 35 cents per 
pound for very choice butter, delivered at the residence of the 
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buyer. In September and October, 1861, after the beginning of 
the war, plenty of the best butter retailed in the market at 21 
to 22 cents. At one time during the war it went up to 75 cents, 
and farmers long clung tenaciously to war prices; but eventually 
the price of butter found its level in the summer between 306 
and 50 cents. In the early part of last summer it started at 
35 cents for the best, and now stands at 55 cents, with occasional 

choice lots selling as high as 65 cents, the latter being obtained by 
first-class grocers up town for fancy customers. Speculators are now 
at work scouring the country in every direction, buying up all the 
best butter they can lay their handson. They go to country villages, 
ten miles from railroads, and make arrangements with storekeepers 
to buy in from farmers at 38 cents, the speculators paying 40 cents. 
It costs about 5 cents to get it to market, including commission, from 
any point in this State.” 
Currse.—The reporter in ‘The Grocer’ takes the “finest Cheddar 

and Cheshire to represent English, and American the foreign. 
The variations in prices, in the year 1870, have been unusu- 
ally small. Best Cheddar was 94s. in January, and continued 
at that price until about the beginning of August, when best 
new was offered at 86s., and continued at that price for little 
more than a month. The effects of the dry summer then began 
to be felt, and prices were gradually advanced 4s. to 6s. per ewt. 
In December, holders of very choice, anticipating the want of 
really fine as the season progressed, advanced the asking prices for 
choice to 96s. to 100s. Throughout the season, commoner kinds 

have been obtainable at quite 10s. to 20s. less. Best Cheshire began 
at 90s, in January, and continued at it to the middle of February ; 
it then ruled at 86s. to 88s, to the middle of May; at the latter end 
was 90s., and continued so to the middle of August, then 88s. The 

greater part of the remainder of the year has been at 88s. to 90s. for 
choicest. Inferior parcels have ruled at 64s. to 66s., January to 

June; and at 56s. to 60s, the remainder of the year. American 
ruled from 60s. to 64s. for common kinds, from January to the end 

of May, and best at 76s. to 78s. In June some new appeared, and 
prices ranged from 70s. to 74s. for best, 10s. less for common; from 
July to the middle of September best ranging from 68s. to 70s., 
common 10s. less. October began with best 2s. higher, and so 
continued. Some inferior parcels of hot weather make at 54s. to 
60s. In November best was saleable at 74s. to 76s., and is now held 

firmly for 78s. to 80s. Some few common parcels can still be had 
at 10s. to 15s. below these prices. The stocks lying here are known 
to be light, and, the summer having been a dry one, holders show 

B 2 
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no desire to press sales. The French have been buyers of American, 
and if they again come to this market for further supplies, high 
prices are likely to be the result.” 

STATEMENT of the QuanrTrry and Vatue of Burrer imported from the 

Unirep Srares and Beteium ; and of CaEEsE imported from the Unirep 
STates, 1864-69. 

Burrer.—UNIteD STAres. Currse.—UniTep States. | Burrer.—BeELeirwm. 

sa 6 ted Computed i i Computed ities! ompute tities, ompu ities, ompute: 
passes Real Value. RELIES Real Value. ee Real Value. 

| Cwts. £. Cwts. £. |  Cwts. £. 
1864 .. | 142,672 780,024 466, 988 1,213,890 81,575 | 470,167 

1865 .. | 83,216 437,793 || 442,913 | 1,296,204 |} 70,619 | 433,179 
1866 .. 16,059 77,754 || 415,726 1,386,447 76,667 | 426,712 

1867 .. | 39,035 113,290 || 526,740 | 1,470,017 || 80,754 | 470,464 
1868 .. 7,117 37,279 || 489,117 | 1,439,380 || 70,456 | 405,987 
1869 .. 17,203 84,603 || 487,870 | 1,612,325 85,789 | 481,609 

PAUPERISM. 

The total number of paupers in England on the 1st July, 1870, 
was 988,257, being 1 in 20, or 4:9 per cent. on the actual popula- 
tion. The details which follow do not absolutely agree with the 
above statement, owing to 385 paupers having been in receipt of 
both in-door and out-door relief. Comparing the numbers returned 
on 1st July, 1870, with those at the same date in 1869, there was 

an increase of 8440, or 0°9 per cent., in 1870. The in-door paupers 

on Ist July, 1870, were 144,470, the out-door 841,670. Of the 

988,257 paupers, 184,781 were men, 401,405 were women, and 

348,452 were children under 16. Of 423,937 able-bodied, 38,029 

were men, 116,926 were women, and 262,412 children under 16; 

of 564,260 not able-bodied, 146,752 were men, 284,479 were women, 

and 86,040 children under 16. Of the 46,989 insane, 20,561 were 

men, 25,537 were women, and 891 were children under 16 years. 
The vagrants numbered 6630. The number of adult able-bodied 
paupers relieved was 154,614, a decrease of 361, or 0°2 per cent. on 

the number on the Ist July, 1869. 
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1—The American Butter Factories and Butter Manufacture. 
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INTRODUCTION. 

Tue American System of Associated Dairies was inaugurated 
during the early part of 1851. Though 20 years have elapsed 
since the plan was conceived, the leading features of the system 
remain unchanged. Great improvements, it is true, have been 
made in buildings and dairy apparatus and in the methods of 
manipulating milk for cheese and butter manufacture ; still, in 
organizing factories, in the manner of delivering milk, in the 
relation between manufacturer and patron, in the care and dis- 
posal of the product,—indeed, in all the general outlines of the 
system,—it is the same to-day as when Jesse Williams, in 1850, 
mapped it out for the first cheese-factory which he erected early 
the following year, 

After 19 years’ experience in associated-dairying, during 
which time the system has been put to the severest tests, the 
American dairyman finds it more economical as regards labour, 
buildings, dairy machinery, and appliances; while the factory 
product on an average will sell for enough more than that made 
in the individual farm-dairy to pay the entire cost of making. 
_ Another important result of the system has been a constant 
improvement in dairy management, and the better knowledge of 
all that pertains to milk and its products, than would naturally 
obtain under the old system. It has established a special 
profession or calling, upon which men enter with a view of 
making it a sole business. They, therefore, seek to perfect 
themselves in it, and as skill and success are sure to be properly 

VOI. VII.—S, S. 
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rewarded in this department of labour, great emulation exists 
among manufacturers to excel in their art. 

During the first 10 years of the factory system it received 
much opposition, especially from those who had only a superficial 
knowledge of its operations. So strong was this opposition 
among the old dairymen, that it was pretty generally believed 
that the system could not long endure, and it was confidently 
predicted that the factories would be abandoned, and those 
engaged in them would return to the old plan of individual or 
farm-dairying. 

But the factories, meanwhile, were steadily gaining ground ; 
and dairymen entering upon the new system found in it so much 
relief, as well as profit, that they could not be induced to 
abandon it; and so to-day associated-dairying in America has 
come to be regarded as a fixed institution. 
= In the original plan of Mr. Williams it was not contemplated 
to apply the system to butter manufacture. But the success of 
the cheese-factories suggested to the butter dairymen of Orange 
County, New York, such a modification of the system as would 
adapt it to their branch of business. 

Orange County lies about 50 miles north of New York City, 
and has long been devoted to producing milk for city con- 
sumption. It is a rolling mountainous region, abounding in 
sweet and nutritious pasturage, with never-failing springs and 
streams of pure water. The whole farming population of this 
county has for 80 years, or more, devoted its chief attention to 
butter-making and the production of fresh milk for the New 
York market. From so long attention to a specialty, the butter 
of Orange County, as was to be expected, was of fine quality, 
acquired a high reputation, and commanded better prices than 
any other brand made in the State. By adopting, however, the 
Associated System, together with a new plan for setting the milk 
and obtaining the cream, the product has risen to the highest 
point of excellence, and in consequence extraordinary prices are 
paid for it. 

But the farmers under this system have not only reaped better 
prices for their butter, they have also obtained an additional 
gain from the skimmed milk, which, under the old system, was 
fed to swine, but which now is turned into a palatable cheese. 
This cheese goes into the Southern States; it is shipped to 
China and the East Indies, and not unfrequently commands a 
price but little below that made from whole milk. 

As the manufacture of skimmed cheese is a part of the butter 
factory system, we shall speak of it more fully under its 
appropriate head. 
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THe GRASSES. 

Before entering upon the question of butter manufacture and 
factory management, it will be proper to say a word concerning 
the food of stock. The excellence of “fancy butter” does not 
depend altogether upon its manufacture, for, in the first place, 
good milk must be secured. 

“Fancy butter,” that will sell for a dollar per pound,* cannot 
be made from bad material, from milk produced on weedy 
pastures, or upon the rank sour herbage of, swamps, or upon 
land newly seeded with red clover. ‘The experienced butter 
dairymen, therefore, pay much attention to the feed of their cows, 
and prefer old pastures. 

On the old pastures of the butter district there are several 
varieties of grasses that spring up spontaneously, and are much 
esteemed as affording sweet and nutritious feed, from which 
the best qualities of milk and butter are produced. These 
grasses form a dense solid turf, leaving no intervening spaces. 
They embrace the June, or blue grass (Poa pratensis), the fowl 
meadow-grass (Poa serotina), meadow fescue (Festuca pratensis), 
red top (Agrostis vulgaris), the wire grass (Poa compressa), the 
sweet scented vernal and vanilla grass, together with timothy 
(Phleum pratense), orchard grass (Dactylis glomerata), clover, 
and other forage plants. 

The June grass (Poa pratensis) is regarded as very valuable: 
it throws out a dense mass of leaves, is highly relished by cattle, 
and produces milk from which a superior quality of butter is 
made. It is found growing throughout the butter districts of 
the country. The wire-grass (Poa compressa) is deemed one 
of the most nutritive of the grasses, is very hardy, eagerly sought 
after by cattle, and is one of the best grasses for fattening. Cows 
feeding upon it yield milk of the richest quality, from which the 
nicest butter is made. It flourishes well upon gravelly knolls 
and in shaded places, and its stem is green after the seed has 
ripened, It is found growing in all parts of the country. 

The meadow fescue is common in old grass lands where the 
sod is thick, and grasses of different varieties are mingled toge- 
ther. It starts up early in the spring, is relished by stock, and 
furnishes good early feed. The milk farmers hold it in high esti- 
mation as a reliable grass, tenacious of life, and not running out 
like timothy (Phleum pratense) or clover. The white clover 
(Trifolium repens) springs up spontaneously in the old pastures, 
and is highly esteemed, as giving flavour and quality to butter. 

* A dollar (4s.) per pound seems an incredibly high price for butter, but it must 
be remembered that everything for which there is a home demand is very much 
dearer in America than in England,—Ep1t. 

Pe B 2 
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The sweet scented vernal grass grows best upon the moist 
soil of the old meadows, It starts very early, and gives off an 
agreeable odour. 

We have been particular in naming the grasses which are 
most esteemed for producing a high priced butter, because a 
record of long and well conducted experiments has proved their 
utility. It is possible that climate and soil might so modify 
the character of these grasses, as to render them less worthy of 
esteem in other countries than among the butter dairymen of 
New York. Still, as the experience of farmers noted for their 
success in a particular direction, is more or less suggestive and 
valuable, we give the record as it is. 

THE STOCK. 

It is claimed by some that the flavour and texture of butter are 
influenced by the breed of cows. Butter from the milk of Breton 
and Jersey cows is said to be not only more solid and waxy in 
texture, but to have a finer aroma than that produced from other 
breeds, The milk of the Jersey or Alderney cow is exceedingly 
rich in cream, and has a deep yellow colour, as is well known. 

But this question need not be discussed here. It will suffice 
to state that among the butter dairymen of New York but little 
attention is paid to breeding, and no prominence is given to 
any particular breed. The herds are usually made up of “the 
common cow of the country and grade cattle.’ There is a 
sprinkling of grade Short-horns, Ayrshires, Devons, and Alder- 
neys, and occasionally a dash of Holstein blood, obtained by 
crossing thoroughbreds upon the mongrel or common cows of 
the country. But, as we have remarked, reliance for the most 
part is had upon the so-called native or common cow of the 
country for making up the herds. 

It is proper that these facts in regard to pastures and stock 
should be stated, in order that correct conclusions may be drawn, in 
making up an opinion of what we shall have to say about butter 
factories, and the character of product they are able to make. 

As to the size of herds kept on the farms, they are usually 
smaller than those in the cheese dairying districts. The herds 
on an average, we should say, will number about 25 cows to 
the farm. Some farms, it is true, carry from 40 to 60 cows, 
but in the majority of cases the herds are small, ranging from 
15 to 30 cows. 

SYSTEM OF ORGANIZING FACTORIES. 

The plan of organizing factories is somewhat similar to that 
employed in the cheese districts, The first effort of organization 
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in a neighbourhood generally falls upon one or two persons, who 
may be desirous of having a factory where they can deliver 
the milk from their cows, and have it manufactured. They, 
perhaps, have examined the workings of some factory, and 
have become convinced that greater profits are to be realised from 
the factory-system than from the farm dairy, besides relieving 
the wife and daughter from the drudgery attendant upon butter- 
making at home. They therefore endeavour to bring their neigh- 
bours to the same opinion, and to induce them to join in erecting 
the proper building, &c. They go about and talk with their 
neighbours, and finally call a meeting at some central point in 
the neighbourhood, when all are invited to come and discuss the 
advantages and disadvantages of the system. 

The cost of erecting a good factory, and supplying it with 
machinery and dairy appliances, is not far from 4000 dollars 
(8002), and the farmers of the neighbourhood are expected to 
Join together, and pay for the erection of the buildings, in pro- 
portion to the size of their farms, or number of cows from which 
milk is to be delivered. The shares are put at from 10 dollars 
to 50 dollars each (2/. to 27. 10s.), so as to be within the reach of 
farmers who have but few cows. As a preliminary, a simple 
agreement, something like the following, is drawn up and circu- 
lated for signature :— 

“We, the undersigned, residents of the town of ’ 
and county of , and State of New York, hereby agree 
to enter into association, for the purpose of erecting and working a 
Butter Factory in the said town. And we severally and indivi- 
dually bind ourselves by these presents, on or before the Ist day 
of , 1870, to pay to our regularly appointed Building 
Committee the several sums set opposite our names, for the 
purpose of building and furnishing the said factory. And it is 
understood and agreed that when the said factory shall have been 
completed and opened for work, each member of the Association 
is to patronise it by delivering milk for one year, in proportion 
to the number of cows set opposite his name. The manu- 
factured product of the said milk shall be sold by the regularly 
appointed agent of the Association, and each member shall 
receive his share of the sales in proportion to the quantity of 
milk delivered, less the cost of manufacturing, Kc. This agree- 
ment shall not to be binding unless the sum of 4000 dollars 
(800/.) and the milk of 400 cows are subscribed. 

Name. i Amount. | No. of Cows.” 

This is intended to be only a preliminary agreement. After 
the stock shall have been subscribed, a meeting is called, officers 
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are chosen, and powers are delegated for the erection of the 
building, and for putting it in operation. 

The structure being completed and furnished, a superintendent 
is chosen, and help hired for running the factory; and the 
expenses are shared by the stockholders in proportion to the 
amount of milk delivered. The cost of repairs, additions, &c., 
from year to year, is added to the expense account. 

At some of the factories having the milk of 400 cows, the 
expense account for labour has amounted only to a fraction 
above two mills per quart of the milk delivered, and the gross 
proceeds from sales gave to farmers about 5} cents. per quart 
(11d. per gallon) wine measure. 

Tue MitKk Bustness. 

Since the construction of the New York and Erie Railway, 
which, with its branches, traverses the southern tier of counties, 
large quantities of milk have been daily sent to New York City 
by regular milk trains, which gather up the milk at the various 
depots. The milk trains start late in the afternoon, and milk is 
forwarded but once a day. A portion of the milk is 36 hours old 
when it arrives in the city. To carry milk sweet in our hot 
weather for that length of time requires some art in handling, 
and is effected in the following manner. 

The milk, as soon as it comes from the cow, is strained and 
put in long tin pails which are set in cold spring water, care 
being taken that no portion of the milk in the pails be higher 
than the flowing water that surrounds it. These pails are 
8 inches in diameter, and from 17 to 20 inches long. 

The milk is stirred occasionally to prevent the cream from 
rising. It is important that the animal heat should be removed 
from the milk as soon as possible, at least in an hour’s time after 
it is drawn from the cow. 

The old method was to cool the milk in the large carrying 
cans, but it has been found that it keeps sweet longer by dividing 
it into small quantities, and cooling it in pails as above described. 
The milk stands in pails surrounded by fresh spring water until 
ready to be carted to the trains, It is then put into carrying cans 
holding from 40 to 50 gallons. The cans are completely filled, 
and the covers, which fit closely, are adjusted so that there shall 
be no space intervening between them and the milk (p. 38). 

In filling the cans, if there is not quite enough milk for the 
last can, either a little water is added to make it as full as the 
others, or the milk is kept back and used for other purposes. 

These establishments are conducted on the principle of asso- 
ciation, and are called Creameries—taking that name on account 
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of furnishing the New York market daily with a certain amount of 
cream. ‘These creameries, managed on the associated system, 
return to the farmer a much larger profit than he is able to 
obtain individually. The manager of the creamery not only 
takes charge of the milk, &c., as it comes in, but sales are 
effected by him of all milk delivered. 

Members of the association deliver milk night and morning, 
when it is measured and properly credited to them, and no 
further trouble is had with it on their part. 

Usually the city milk-dealers make contracts with the cream- 
eries for a certain quantity of milk and cream during the season, 
or for such time as may be agreed upon. 

Payment is made weekly, or monthly, at so much per quart, 
at the creamery, or at the nearest railway station. 

A part of the milk is skimmed and the cream put up in cans, 
which, when ready for shipment, are placed in wooden tubs 
made tapering towards the bottom. The space between the 
cans and tubs is then packed with ice, the covers fastened down, 
and in this way the cream goes to market, where it arrives in perfect 
condition, 

As fast as payment is made for milk-sales the money is 
divided among the patrons in proportion to the quantity of 
milk delivered, All the transactions are kept, of course, in the 
manager's books, which are at all times open for inspection and 
investigation. 

Fig. 1.—Ground-plan of Creamery. 

so" 

KITCHEN 
< OR. 

WASH LUNCH 

ROOM 

OFFICE 
°M83AI73q yoa A™ 



8 American Buiter Factories. 

Bourrer FActorizs. 

The creamery was the first trial of the associated system by 
the milk dairymen, and out of it grew the butter factories. The 
country milk-sales, being under the control of the city operators, it 
was found necessary to devise means to become independent of 
combinations that were being made from time to time to reduce 
the prices of milk and cream. Hence the idea of manufacturing 
the milk into butter and cheese when fair terms could not be 
made with the milk dealers, The plan proved at once a success, 
as it regulated the price of milk in accordance with the value of 
other products of the dairy, and avoided losses that previously 
occurred on account of surplus milk, which, under the old system, 
often had to be retained at the creamery. 

Lhe Original Factory.—The first American butter factory was 
erected by Mr. Alanson Slaughter, of Orange County, New 
York. The main building is a cheap two-storied structure, 
arranged on a plan similar to that of the cheese factories. On 
the ground-floor are the milk vats, presses, and other appliances 
for making cheese (see Fig. 2), while the second-floor is entirely 
devoted to the dry-room, or department for storing the cheese 
during the process of curing, &c. 

The spring-house is built out upon the end of this structure, 
forming a wing, and is one story high. It is divided into two 
rooms, one 12 feet by 16 feet, and the other 14 feet by 24 feet. 
The packing and churning room is in a separate building, 12 
feet by 24 feet, and stands opposite the spring-room, with a 
narrow alley between. ‘This alley is used for a horse-walk 
where the teams deliver milk and cart away the products of the 
dairy. Connected with the packing and churning department 
there is a horse-gear for churning, and an ice-house and store- 
room. 

The subjoined cut represents the ground-floor of this esta- 
blishment, which is regarded by many as convenient and 
economical in its arrangements. This factory is intended to take 
the milk of 400 cows. 

THe SPRINGS, AND THE Manner OF TREATING MILK. 

Among the first factories erected, the springs are situated 
within the enclosure of the spring-house, and vats or tanks are con- 
structed about the springs for holding the water. These pools 
are each 12 feet long and 6 feet wide. The earth is excavated, 
and the sides of the pool are laid up in solid masonry, or with 
stout oak-plank, so that the water in the pools shall rise no higher 
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than the level of the floor of the spring-house. Near the bottom 
of the pools racks are arranged for holding the cans or pails of 
milk ; the water flows up through these racks and above them 

to the height of 17 inches. 

Fig. 2.—G@round-plan of Original Butter Factory. 
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When a spring cannot be had in the spring-house, the pools 
are sunk below the level of the floor and arranged in the same 
way as above described, except that the bottoms are cemented 
tight, covered with flagging or oak-plank, and the water con- 
ducted from the spring through pipes. The pails for holding 
the milk are of tin, from 20 to 22 inches in length and 8 inches 
in diameter. In furnishing a factory, two pails are required for 
each cow’s milk delivered. 

As fast as the milk is received the pails are filled within four 
or five inches of the top, and immediately placed in the water. 
Care is taken that the surface of the milk in the pails is not 
above that of the water in the pools. The pails are set close 



10 American Butter Factories. 

together, and each pool has capacity for holding 2040 quarts 
of milk, There should be a constant flow of water in and out of 

Fig. 3.—Ground-plan of Weeks’s Butter Factory. 
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This factory is 100 fest long and 30 feet wide; it consi-ts of two stories, the upper one being used as a 
cheese-curing room in the same mann2r as the room on the left_in the ground-plan, 

the pools, and the flow should be sufficient to divest}the milk of 
its animal heat in less than an hour. 

Some experiments have been made with a view of determining 
at what temperature the water in the pools enables operations to 
be conducted with the most success; and the best results in 
cream (quantity and quality considered) are obtained when the 
natural temperature of the water flowing into the pools is about 
56° Fahr. The pools should not be kept at so low a temperature 
as 48°, nor much, if any, above 57°. The range of temperature 
desired by some is from 56° to 60°. Itis claimed that more cream, 
and that of better quality for butter-making, may be obtained 
by setting the milk on the above plan, than it will yield when set 
shallower in pans, or when exposed to uneven temperatures. 

One feature in the process, deemed of great importance, is to 
expose as little of the surface of the milk to the air as possible, 
in order that the top of the cream may not get dry, as this has a 
tendency to fleck the butter and injure the flavour. The milk 
of one day is left in the pools until next morning, which gives 
24 hours for the morning’s mess and 12 hours for the evening’s 
mess to cream. The pails are then taken out of the pools and 
the cream dipped off. In removing the cream a little tunnel- 
shaped cup, with a long upright handle (Fig. 4), is used, and the 
thin cream is dipped off down to the milk-line, which is’ readily 
recognised by the blue appearance of the milk. 

In the fall and spring of the year the cream, as it is dipped, 
goes immediately to the churns, and is churned sweet. In sum- 
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mer the cream is dipped into the pails and returned to the pool, 
and kept there till it acquires a slightly acid taste, when it is 
ready for the churns. 

The cream having been removed, the skimmed milk in the 
pails is now turned into the cheese-vat to be made into “ skim- 
cheese.” The pails then go to the wash-room, where they are 
thoroughly cleansed with soap and water, and set upon a rack 
exposed to the sun andair. At some factories, the pails, after being 
cleansed with soap and water, are placed over a jet of steam 
and thoroughly scalded. They then receive a jet of cold water, 
and go upon the rack to sun and dry. This arrangement is a 
very great improvement in cleansing dairy utensils, doing the 
work thoroughly and expeditiously. 

The factories do not all operate alike in regard to the time of 
setting the milk. Where an extra fancy product of butter and 
skimmed cheese is desired, none of the milk is set longer than 
24 hours, and at these factories it is not desired to take all the 
cream from the milk, but only the best Pig. 4-—Pail for Setting 
part; and the balance is employed to give Milk, with Cream-dipper. 

quality to the “skim-cheese.” At some 
establishments the cream is allowed to 
turn slightly sour before churning; but 
when it is churned sweet the buttermilk i 
goes into the vats with the skimmed milk ja f 
and is made into cheese. Some factories | | 
adopt the plan of holding the morning’s {f/f 
milk in the pools for 36 hours and the 
night’s milk for 24 hours; but as the 
skimmed cheese by this management is 
less meaty than by the other method, it 
is a question whether any more profit is 
realised from it. 
We give a cut of the- cream-dipper 

employed at the factories for removing the cream from the 
pails. 

THe CHURNS AND CHURNING. 

The churning at the large establishments is done by horse- 
power. There area variety of powers, but that most commonly 
used is simply a large circular platform or wooden wheel, built 
about an upright shaft, the lower end of which turns in a socket. 
The wheel sets upon an incline, so that the horse, by walking 
constantly on one side, keeps it in motion, At the upper end of 
the shaft, gearing is arranged so as to give motion to the churns. 
Quite recently a small engine in connection with the heating 
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arrangement for the cheese department has been used to supply 
power for driving the churns. 

The latest invention for supplying power for churning consists 
in a system of gearing, driven by a heavy weight attached to a 
stout rope which is wound about the cylinder of the machine. 
Sixteen feet of rope will run the power half an hour, carrying 
the churn-dashers at the rate of 50 strokes to the minute, which 
is the rate of stroke best adapted for producing good butter in 
the dash-churn. It is adapted to any size of churn, and has a 
regulator to vary the dash without changing the weight. 

The ‘Scientific American,’ in speaking of the merits and ad- 
vantages of this machine, says:—‘ Mechanical powers of this 
character have not heretofore been very acceptable for domestic 
purposes, some requiring too heavy weights, and thus using too 
much rope. The inventor of this movement has produced a 
churn-power that seems very free from the objections named. It 
is very compact, occupying a space only of 18 by 20 inches, 
applicable for pumping water and many other kinds of light 
work,” 

We give a cut of this machine (Fig. 5), the weight carried 
over an elevated pulley not being represented. 

There have been many kinds of churns used in the butter 
districts, but the factories universally prefer the old-fashioned 
barrel dash-churn. They use the barrel and a half size, with 
dlasher, as represented in Fig. 6. 

Recently a churn has been invented with revolving arms, 
arranged so that the floats open and close at each revolution, 
and it does good work. By an opposite revolution to that used 
in churning, the floats will work the butter, thus combining a 
churn and butter-worker in one machine. We give its general 
appearance in Fig. 7. 

Usually, four (of the dash churns) churns are placed side by side 
(see Fig. 2), so as to be all worked by the power at the same time. 
From 60 to 70 quarts of cream are put into each churn, and 
each mess of cream then receives from 12 to 16 quarts of water, 
for the purpose of diluting it and bringing it to a temperature 
of about 60°. In warm weather cold spring water is used, and 
in cold weather warm water. 

Some prefer diluting the cream with water and passing it 
through a sieve before putting it in the churns, in order that the 
particles of cream may all be of uniform size; since if the butter 
does not come evenly, but is mixed with small particles of cream, 
it will soon deteriorate, and will not make a prime or fancy 
article. This point is considered of great importance by the 
best butter makers, and it is claimed that the method of setting 
the milk in deep pails, by which a thin cream is obtained, rather 
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than the thick leathery masses skimmed from milk set in pans, 
renders it more evenly churned, and thus secures a better pro- 

Fig. 5.—New Mechanical Arrangement for Churning by Horse or 
other power. 
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duct. It is partly on this account also that it is preferred to. 
have the churning occupy from half to three-quarters of an hour, 
since it has been found that when the butter comes too quickly 
it is more or less injured. 

In warm weather ice is sometimes broken up and put in the 
churn to reduce the temperature of the cream ; but it is deemed 
better to churn without ice, if the cream does not rise above: 
64° F. in the process of churning, as butter made with ice is more 
sensitive to heat. It is, however, a less evil to use ice than to 
have the butter come from the churn white and soft. In churning, 
the dashes are so arranged as to go downwards within a quarter 
of an inch of the bottom of the churn, and to rise above the cream 
in their upward stroke. 
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The temperature of the cream, while being churned, should be 
kept below 65°; for if at the close of the churning the butter-milk 

Fig. 6.— Churn and form of Dashers used at the Butter Factories. 

should be at that temperature or above it, the flavour and colour 
of the butter will be injured. In cold weather, the temperature of 
the cream, when ready for churning, is a little higher than in 
warm weather, about 62° being considered the right point. Fac- 
torymen prefer that the churning should occupy on an average 
about 45 minutes: a half-hour being the shortest space of time, 
and an hour the longest, that should be employed in this opera- 
tion. When the butter begins to come, the churn is rinsed down 
with cold spring water. The butter should come of a firm or 
solid consistency and of a rich yellow colour. 

WORKING AND SALTING. 

The butter is now removed from the churns, and care is taken 
never to touch it more than is necessary with the hands. It is 
lifted with the ladle into elliptical wooden trays, and the butter- 
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milk is rinsed out with cold spring water. In the process the 
ladle is used lightly, while the water being turned over the butter 

Fig. 7.—The Blanchard Churn. 

A. Exterior of the churn. 
B. Section of the interior of the churn, the 

upper arrow indicating the direction in 

which the crank should be turned in churning ; 
A, A, the dash-board; B, B, the projecting 
margins ; and C, C, the movable floats. 

is allowed to pass off at one end of the tray. This process is 
repeated two or three times, when nearly all the buttermilk will 
have been rinsed away. 

Salt is now added, and worked through the butter with the 
butter-worker, at the rate of 18 ounces for 22 lbs. of butter. 
Great care is taken that the salt be pure, and of those brands 
that are known to be free from the chloride of calcium, as a 
trace of this impurity gives a bitter taste to the butter. For butter 
that is designed to be kept over for the winter markets, a httle 
more salt is sometimes used, often as high as an ounce of salt 
to the pound of butter. Not unfrequently a teaspoonful of pul- 
verised saltpetre and a tablespoonful of white sugar are added, at 
the last working, for 22 lbs. of butter. 

In the matter of salt, however, the factories adopt the quantity 
to suit the taste of their customers or for different markets. Of late 
years, light-salted butter sells best, and the rate of salting varies 
from one-half to three-fourths of an ounce of salt to the pound 
of butter. The butter, after having been salted and worked, is 
allowed to stand until evening, and is then worked a second 
time and packed. In hot weather, as soon as the butter is salted 
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and worked over, it is taken to the pools and immersed in 
water, where it remains until evening, when it is taken out, 
worked over, and packed. For this purpose a separate pool is 
provided, which is used only for butter ; it is called the “ butter 
pool,” and fresh spring water constantly flows in and out of 
it, as in the pools for setting the milk. 

WorKING THE Butter. 

In working the butter, considerable skill and experience are 
required that the grain of the butter shall not be injured. The 
butter must have a peculiar firmness and fineness of texture, 
and a wax-like appearance when fractured, which an improper 
handling, in expelling the buttermilk and working, will destroy. 
Care is taken, therefore, not to overwork it, nor subject it toa 
grinding manipulation like tempering mortar, as this spoils the 
grain and renders the butter of a greasy or salve-like texture. 

The butter is worked with butter-workers. The one in most 
common use consists of an inclined slab standing upon legs, 
and with bevelled sides about 3 inches high. The slab is 4 feet 
long by 2 feet wide at the upper end, and tapering down 
4 inches at the lower end, where there is a cross-piece, with a 
slot for the reception of the end of the lever. There is also an 
opening at this end for the escape of the buttermilk into a pail 
below. The lever is made either with four or eight sides, and 
the end fits loosely in the slot, so as to be worked in any 
direction. It is quite simple, as will be seen by the figure 
below, but does good execution and is much liked at the butter 
factories. 

Fig. 8.—Butter-worker. 
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There are other butter-workers in use, and one of the more 
recent inventions is represented by the subjoined cut (Fig. 9). 

Fig. 9.—Eureka Butter-worker. 

A common butter-bow] is placed and held securely on a light, 
small stool, firmly against a solid rest (R) that protects it from 
breaking or springing. It may be revolved either way, at will, 
also easily tipped by a lever to drain off the fluids, and as 
readily removed from the stool as from a table, and bowls of 
different sizes may be used on the same stool. 

Fig. 10.—Bowl and Ladle. 

| 
The ladle (H) is attached to a pendant lever (F G) that 

enables a person to press directly through hard butter in all 
parts of the bowl without drawing or sliding it; also to cut, turn, 
and work it in every manner desired. It is light, strong, and 
simple, everything about it is practical, with nothing to get out 

VOL. VII.—S. 8. Cc 



18 American Butter Factories. 

of place or order, and it is as handily moved, washed, and dried 
as any butter-bowl and ladle,. such as are shown in Fig. 10, 

The lever E is fastened to the slot J while the butter is being 
worked, and is raised up to discharge the buttermilk from the 
bowl as occasion requires. 

There is a circular iron fastened to the bottom of the bowl, 
which slides in an iron groove attached to the lever K, and which 
allows the bowl] to be moved round, and, when desired, to be 
removed entirely from the other parts of the worker. 

After the butter has been washed in the trays, a batch 
weighing 22 lbs. is laid upon the inclined slab, or butter-worker, 
first described, and then spread out with the ladle. Pure Ashton 
or Onondaga salt, made fine by rolling, is now sprinkled over 
the mass and the lever applied, first beginning at one side, until 
the whole is gone over. Only a few manipulations of this kind 
are required to work in the salt and complete this part of the 
process. 

As it is important that the buttermilk should be completely 
removed, this is facilitated during the working process by ap- 
plying a slightly dampened napkin to the surface, or by the use 
of a damp sponge covered with a napkin for the purpose. 

PACKING. 

The butter is packed in firkins, in half-firkins, and in Orange 
County pails. The pails are “return pails,” that is, they are not 

Fig. 11.—Orange County Butter-firkins. 
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sold with the butter, but are to be returned to the factory after 
the purchaser has taken out the butter. They hold about 60 Ibs. 
of butter, are of white oak, nicely made, and strongly hooped 
with heavy band-iron, They have movable covers that fit 
closely, and are fastened with wooden bolts or metallic clasps. 
The firkins are also made of white oak, heavily hooped, and the 
sides neatly turned. 

The greatest attention is paid to have the packages perfectly 
tight, so as not to permit the least leakage. White oak is regarded 
as the best material for packages, and the butter factories use 
no other. The firkins hold about 100 lbs. each. The half- 
firkin is simply the firkin sawed in two, and provided with an 
oak head, which is nailed on the top of the package after it is 
filled. Figs. 11 and 12 show the form of these packages. 

Fig. 12.—Return Butter-pails. 

The firkin is prepared for use by soaking in cold water, after 
that in scalding water, and then again in cold water. It is then 
either filled with brine and soaked twenty-four hours, or the 
inside is thoroughly rubbed with dry salt, and left to stand for a 
short time, when it is considered ready for use. 

In packing the butter it is pressed together as solidly “as 
may be, and when the firkin is filled it is immediately headed 
up, and a strong brine poured through a hole in the top head, 
to fill all the intervening spaces. The orifice is then closed, 
and the firkin is set in a cool cellar until it is ready to be sent to 
market. When the half-firkin is filled, a dry cloth, cut so as 
to entirely cover the butter, is spread over it, and covered with a 
thin layer of salt. The cover is then fastened on, and the package 
is set away in a dry cool place until it is taken to market. 

c2 
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MARKETING. 

The butter factories usually have orders for butter as fast as 
it is made, so that the consignments are from week to week. In 
Orange County the manner of marketing butter differs from that 
practised in other localities. Consignments are not generally 
made direct to the city dealers, but they are intrusted to “ Cap- 
tains,” as they are called,’ or persons who make it a business 
to collect freights of iii kind, and take them in charge to 
New York, making the sales and returning the proceeds to the 
manufacturer. The “ Captains” go with their freight twice a 
week, are men of standing and responsibility, who are well 
acquainted with the trade, and know how and when to obtain 
the best prices. 

They receive a commission for their labours, and find it to 
their interest to make good sales, otherwise they lose the confidence 
of those entrusting freight to their charge, and are liable, there- 
fore, to be displaced. The Captains often receive proposals for 
large lots of butter, which proposals are submitted to the factories, 
when they are accepted or rejected as seems best to the parties 
interested. They supply private families and hotels, and by 
having a line of customers who are willing to pay a high price 
for an extreme fancy article, very large returns are not unfre- 
quently made to the factories. 

By this system, the producer being brought near to the con- 
sumer, he must realise full prices for his goods, instead of feeding 
a class of middle men, each one of whom will take his profit 
out of the product. 

With factories quite remote from the city, the product is 
either consigned to the wholesale dealer, to be sold on commis- 
sioa, or the brand, having a reputation, is sold directly to city 
dealers, on contracts for weekly or semi-monthly deliveries. 

ADVANTAGES OF BuTrrer FACTORIES. 

The advantages of butter making on the associated-dairy 
system over that in private families are very great. In the first 
place, by the association system a uniform product of superior 
character is secured. Every appliance that science or skill, or 
close attention is able to obtain, is brought to bear upon the 
manufacture, and prime quality necessarily follows as a-result. 

If you could assume that in a neighbourhood of 100 families 
each family had the skill and convenience of the factory, and 
that each would give the subject the same close attention, then, 
doubtless, there would be no difference as to the quality of pro- 
duct; but such a state of things rarely exists. 
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Again, the factories are able to obtain a larger price, because 
it costs the dealer no more to purchase the 100 dairies combined, 
than it would to purchase an individual dairy, and the uniformity 
and reliability of the product does not entail the losses that are 
constantly occurring in different small lots by reason of inferior 
quality. The factories, too, as we have previously remarked, 
relieve the farmer and his family from a great deal of drudgery, 
and unless the work can be done by members of the family, who 
cannot be employed profitably at other labours, it is a matter 
of economy to have the butter and cheese made at the factory, 
since what would take 100 hands scattered over the country to 
do, is performed in the same time by three or four, when the 
milk is worked up together in one place. 

The only serious complaint against the factory-system is in 
hauling the milk. This has been obviated in many instances, by 

establishing a route of milk-teams, where milk is delivered for 
the season by the payment of a small sum. 

THe Skim CHEESE. 

We have referred to the manufacture of “skim cheese” as a 
part of the butter-factory system. We have said that the cream 
is dipped from the milk while it is sweet, and that the latter 
then goes into the milk-vats for making “‘ skim cheese.” 

It should be remarked that at the butter factories the quantity 
of milk to be manipulated is usually much smaller than at the 
cheese factories. In making a fancy product it is found ad- 
visable that the delivery of milk be kept within moderate bounds, 
say from 300 to 400 cows. The factory milk-vats are all essenti- 
ally alike in form and size. They hold from 500 to 600 gallons. 

There is a great variety of heating apparatus, boilers, steamers, 
tanks for hot water, and what is termed “self-heaters,” that is, 
with fire-box attached to, and immediately below, the milk-vat. 
This kind of heater is very popular at the butter factories, as 
it consumes but little fuel, is easily managed, and does as good 
work as the best. 

The ordinary heater is constructed separately from the vat, 
and consists of wrought-iron pipes, screwed together in such a 
manner as to form a fire-chamber, and present a large amount 
of heated surface (Figs. 13 and 14). 

Where a boiler and engine are used, power is afforded fo 
driving the churns, and in this respect this system must prove 
most convenient. Still, as the expense is considerably more 
than for the self-heater, both in the first cost and for fuel, many 
prefer the latter. We give figures of two kinds of heaters that 
are very largely in use (Figs. 13 to 16). 

The factory vat (Fig. 15) is constructed on same principle as that 
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Fig. 13.—View of Heater, with Front and Side of Brickwork removed. 
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for farm dairies (Fig.16). The fire-box underneath (Fig. 15) runs 
from end to end. It is simply a copper cylinder with a jacket 2 
inches or more from cylinder on lower side, so that water sur- 
rounds the cylinder or fire-box. This vat requires but very little 
fuel. I have one of the furm vats upon my farm, and my farmer, 
in summer, has done all the work in making cheese from my 
dairy of 30 cows, using only “a pan of chips,” say 10 to 12 
quarts. The pipe at A hanging over the vat is a movable 
syphon for drawing off whey. It is represented with one end 
inserted in the tin strainer, which is also movable, or so as to be 
detached. B is the smoke-pipe. 
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Fig. 14.—Millar’s Circulating Coil-heater for Factory Milk-vat 

(consisting of coil of gas-pipe enclosed in brick). 

Ne RALPH 2@ 
UTICA NY 

The next engraving (Fig. 16) rrepresents the tin or inner vat 
raised, and the sides of the outer vat broken out to show the 
heater ; and the supports of the inner vat. 

The outer vat is lined with galvanized sheet-iron; B is the 
inner tin vat; C the copper vat heater, extending the entire length 
of the vat, and surrounded by water in a semi-cylindrical jacket 
open at the top, which water also fills the space between the vats. 
D is the tank or reservoir for hot water, separate from that be- 
tween the vats, and E the copper heater for tank or reservoir. 
F smoke-pipe for both vat and tank heaters. The numbers 
indicate the following parts :—1, faucet connecting water-space 
between the vats with tank. 2, water-gate in outside vat. 3, 
water-gate in tank. 4, tube through which the whey is drawn from 
the strainer inside the inner vat. The strainer and whey faucet 
are not shown in the engraving. 
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Fig. 16.—Interior of Milk-vat, with Heater beneath. 

The above milk-vat is for farm dairies. There is another 
door or fire-box at the back, similar to 
that at E, where fire is made to heat the 
water under the vat (B), when in place. 

In making skim cheese the milk is 
set at 82°, and sufficient rennet added to 
coagulate it in from 40 to 60 minutes. 
It is then cut in cheeks with a gang of 
steel knives, the blades set } inch apart. 

It is now left at rest for a short time for 
the curd to subside, when it is further 
divided, the gang of blades being set at 
an angle of 45° with the bottom of the vat. 
It is now gently lifted with the hands, and 

the process of breaking or subdivision completed. Then a slow 
heat is begun to be applied to the mass; the curd, meanwhile, 
being stirred to keep it from packing, until a temperature of 96° 
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is reached. ‘This is the highest heat to which the curds are 
subjected. 

Fig, 18.—Curd Agitator, Fig. 19.—Strainer used when Fig. 20.— Curd Scoop. 
the Whey is drawn, to pre- 4 
vent loss of Curd. yl 

— 

When the curds have acquired a sufficiently firm consistency, 
the whey is drawn, and the curds thrown upon a sink to drain 
and cool, after which they may be run through a curd mill and 
salted, and then put to press. 

Fig. 21.—American Factory Cheese-presses. 
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The manufacture of skimmed cheese is very similar to the 
American process of manufacturing whole-milk cheese, except 

Fig. 22.—Patent Ratchet Cheese-press Screw. 
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that a lower heat is employed in “‘scalding,” and less salt is used ; 
the proportion of salt being at the rate of 2,4, to 24 lbs. for 
1000 Ibs. of milk. 

The cheeses are made thin like the single Gloucester, about 
4 inches thick, and pressed in hoops 14 to 15 inches in diameter. 
The style of cheese, however, varies at different factories ; some 
making a small sized fancy shape, 8 to 10 inches in diameter, 
and about the same height. 

THe OBLONG SHAPE. 

Recently a new form, or style of cheese, has been introduced, 
which promises to be a success. ‘The advantages claimed for 
it are— 

1. The curd is pressed in a large cake (pressing in one curb or 
mould from 10 pounds to 1000 or more) and then cut into blocks of 
any desired size. ‘These blocks are then bandaged, and placed in 
the mould in layers, and again pressed, and the whey starts again, 
especially at the freshly cut sides. In this manner cheeses may 
be made weighing from 10 to 100 pounds each, to suit any 
market, and small cheeses can be made at very nearly the same 
expense as large ones. 
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2. The escape of the whey by evaporation is greatly facilitated 

by this form of cheese-cakes, for, as the whey percolates towards 

the bottom of the cakes (these cakes being turned from time to 

time only a quarter of a revolution), the whey, instead of turning 

back toward the centre of the cheese—as is the case with all 

Fig. 23.—Cheese-press and Mould used for the Holdidge Cheese. 
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A. Cheese with bandage. § B. Composite Cheese-mould.  C. Square Hoop. 

D, and E, Morticed slips for connecting the Hoops. 
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round cheese,—is turned at right angles thereto, and is conse- 
quently always tending towards the outside; and the whey is so 
far expressed and evaporated that decomposition is much less 
liable to take place. 

3. These cakes, being entirely covered with bandage, may be 
cured with or without greasing, and are thus rendered safe from 
flies. 

4, They are much more easily turned and handled than round 
cheese. 

5. They are shipped to market in boxes of thin stuff of any 
kind of timber. Any farmer can make them, making the boxes 
of such size as he chooses, and at an expense much less than for 
round boxes. For ten-pound cheeses boxes are used with success 
containing 18 cheeses, 180 lbs. ; and for thirty-pound cheeses, 8 
in a case, 240 lbs, This item of boxes is a great advantage. 
The boxes are solid, and there are no covers to come off. The 
cleats on the outside of the boxes prevent them from being packed 
too closely together in carrying or in store-houses. ‘There is a 
great saving in weight, as, in the old style, down weights are 
given in each cheese, while in this shape only one down weight 
is given for 18 small cheeses or § large ones. 

6. For retail trade this form of cheese is of great advantage. 
The dealer can weigh the whole cheese, and cut by measure 
the exact weight required, and many of the cheeses are sold 
without cutting. 

7. For family use small cakes are a great success. A ten- 
pound cheese is 10 inches in length and 5 inches square, and is 
cut for table use as follows :— 

Turn the bandage back from the end, cut a thin slice from the 
end of the cheese, then cut off the desired slices for the table, 
and replace the thin slice and bandage; set the cheese on end, 
and it is sealed and as safe as an uncut cheese. 

8. These cheeses cure much better than round ones, as the 
gases, if any be generated, escape from the ends, and are not 
forced back and forth through the cheese as with round ones. 
~9. They take less room in the dry-house, and women and 
children can easily turn and handle them. 

Fig. 24—Hloldidge Cheese. 10. For exportation they 
greatly excel the round cheese. 
They can be packed closer, 
boxes cost less, and small 
cheese can be boxed and ship- 
ped at nearly the same expense 
as large ones. They have been 
shipped to England with great 

: ; success. We give cuts which 
will Bae more fully this j invention (Figs. 23 to 26). 
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Fig. 25 represents a sectional elevation of a cheese vat or 
mould, When the curd is ready for pressing, it is placed in the 

Fig. 25.—Cheese-vat, or Cheese-mould, for Holdidge Cheese. 
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mould (A) of rectangular form, and with one side (B) arranged 
to swing open on hinges for the removal of the cakes after they 
are pressed. After the curd is pressed into a broad flat cake it 
is vertically cut with a fine saw into two or more blocks (C C), 
and bandaged with muslin. These are placed one upon another 

Fig. 26.—Table and Knife for Cutting Holdidge Cheese. 

in layers, say two deep, in the mould, with thin boards or other 
plates between them, and are again subjected to the action of 
the press, by which the whey is still further pressed out, espe- 
cially of the freshly cut sides of the cakes. The pressing is 
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continued as long as needed, after which the cakes are removed 
to the shelf or curing-room, to allow the remaining whey to 
escape by evaporation. This is claimed to be facilitated by 
the form of the cake, because, as the whey percolates towards 
the bottom, and in turning as is required, from time to time, 
the cakes are only turned a quarter of a revolution, the whey 
instead of being turned directly back in its course is turned at 
right angles, and is consequently always tending nearer to the 
exterior. 

In this way, together with the pressing, it is claimed the whey 
is so far dissipated that decomposition is much less liable to 
take place, and, therefore, the cheese may be preserved without 
the greasing commonly employed. 

Fig. 26 represents a perspective view of a cheese made accord- 
ing to this improvement. It rests upon a table with scale board 
(E), and with knife (I) for cutting into different weights. 

According to the measurement on the scale E, Fig. 26 repre- 
sents a perspective view of a cheese cut and partly used. 

BuTTER-MAKING AT THE CHEESE FACTORIES. 

Within the last three or four years a good quality of butter 
has been made at some of the cheese factories. The plan 
adopted is to spread out the night’s milk in the vats used for 
making cheese, allowing a stream of water to flow under the 
inner vat, or to fill the space between the inner and outer vats. 
The milk is by this means reduced to about 60°, and what cream 
rises during the night is skimmed off in the morning and made 
into butter. 

The morning’s milk is then added to the skimmed milk as it 
comes to the factory, and is made into cheese by the usual pro- 
cess, except that a lower heat and less salt is used than for whole- 
milk cheese. 

By careful manipulation and skill, very nearly, if not quite, as 
good a product of cheese is made as at the factories making 
whole-milk cheese ; at least, with good milk and high skill, 
experts are unable to detect the difference. 

At one of these factories, which we visited in 1870, the 
delivery of milk for the day amounted to 6839 Ibs. The cream 
taken from the night’s mess of milk made 87 lbs. of butter, and 
when the morning’s milk was added to the skimmed milk it 
made 9 cheeses of 72 Ibs. each. 

In some factories, in order that the night’s milk may not be 
massed together in too large quantities, resort is had to a large 
shallow pan set ina wooden vat with space between the two 
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for water. The milk is set in these pans from 2 to 3 inches 
deep, and a stream of cold water kept flowing in the space be- 
tween the pan and the vat during the night. These pans are from 
8 to 12 feet, or more, long, by 2 to 3 feet wide, and are arranged 
so that the milk may be drawn off through an orifice in the 
bottom. The skimming is effected with a tin scoop. 

The following figure (27) will illustrate this apparatus. It 
does its work very effectually. 

Fig. 27.—Pan for Setting Milk, fitted with Movable Covers of Netting 
to keep out Dust and Flies. 

Wauey Butter. 

At the whole-milk cheese-factories a new process is beginning 
to be adopted for taking the butter out of whey and preparing it 
for table use. Whey butter is not equal in flavour or texture to 
the fancy product manufactured at the butter factories, Still, 
by the new process, whey butter may be made very palatable, 
and, when fresh, commands a good price. 
We have seen whey butter side by side in the markets with 

that made from cream in the usual way, and dealers have 
selected the former in preference to the latter, not for a moment 
suspecting its origin. Indeed, so fine are some of the samples, 
and so neatly are they put up, that it has been sold week after 
week at the Little Falls market for the same price as good 
brands of butter made in the farm dairies. 
Whey butter soon deteriorates in flavour, and should be 

consumed when freshly made. We give description of apparatus 
and process of making as follows :— 

Apparatus.—The apparatus is a copper-bottomed vat 12 feet 
long by 3 feet wide, and 20 inches deep. ‘These dimensions may 
be varied to accommodate the size of the dairy. The vat sets 
over a brick or stone arch, and is accommodated to the use of 18 
or 20-inch wood. The floor is a slightly inclined plane towards 
the back of the vat. The vat and arch should be placed a little 
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lower than the milk-vat so as to enable the whey to be easily 
drawn off by means of a syphon. 

The Process.—After drawing the whey from the curd into the 
vat over the arch referred to, 1 gallon of acid is added to the 
whey for every 50 gallons of milk, if the whey is sweet. If 
the whey is changed a less quantity will be sufficient, and, if the 
acid is not sharp, 1 Ib. of salt should be incorporated with it. 

The acid having been added in the above proportions, heat is 
immediately applied to the mass until it indicates a temperature 
of from 170° to 180° Fahrenheit. The cream now begins to rise, 
and is skimmed off with a tin scoop; and when it has all been 
removed it is set in a cool place, and left to stand for 24 hours. 
It is then churned at a temperature of from 56° to 68°, according 
to the temperature of the weather, and is then worked and salted - 
in the ordinary manner of butter-making. ‘This process gives on 
an average 20 pounds of butter from 500 gallons of whey. 

Making the Acid—The acid is made by taking any quantity 
of whey after extracting the cream, heating it to the boiling- 
point, and adding a gallon of strictly sour whey for every 10 
gallons of boiling whey, when all the casein and albuminous 
matter in the whey will collect in a mass, and may be skimmed 
off. The whey is now left to stand for 24 or 48 hours, when it 
will be ready for use as acid. 

After the butter is made by the above process, the whey is 
considered by those who have made experiments with it, to be 
better for feeding to swine than whey not subjected to the pro- 
cess, as the sugar of milk is retained longer without change. 

RESULTS OBTAINED AT THE Butter Factrorres—Laxoour, &e. 

The average product from the milk during the season at the 
butter factories is a pound of butter and two pounds of skim 
cheese from 14 quarts of milk. There is a variation in the 
quality of milk at different seasons of the year; and in the fall, 
when the cows are giving a sinaller quantity, it is, of course, 
richer in cream, and better results are obtained from the same 
quantity than early in the season. ‘This will be seen from the 
following examples of asingle day’s work, taken at random from 
the book of one of the factories :— 

On May 18th, from 3512 quarts of milk, wine measure, there 
was produced 213 Ibs. of butter and 560 lbs. skim cheese. On 
May 26, from 38300 quarts of milk, 210]bs. of butter and 
550 lbs. of cheese. On September 12th, from 3180 quarts of 
milk, 200 lbs. of butter and 546]bs. of cheese. On October 
14th, from 2027 quarts of milk, 120]bs. of butter and 407 Ibs. 
of cheese. 
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In the working of any system, practical men always desire 
statistics of results. The following is a statement of receipts and 
expenditure at one of the smali butter factories, where a portion 
of the milk was sold. 

The quantity of milk received from April 10th to December 
1st, was 627,174 quarts, of which 27,308 were sold at a little 
above 7c. (83d.) per quart, leaving 509,566 quarts to be made 
up into butter and cheese. The product was as follows :— 
31,630 Ibs. of butter, 81,778 lbs. skim cheese ; 15,908 lbs. whole- 
milk cheese; 2261 quarts cream sold at 19,5, cents. (9-,d.) per 
quart, and 1561 quarts skim milk, at 15 cents. (73d.) per quart. 

The net cash receipts, after deducting transportation and com- 
missions were as follows :— 

Dols. 
Honpuremuilik sold) jovi <4 sae). ot se) 5926722 
Hor skunk; SOL. cise ively eoppnee te - le 24:02 
Morwowirer/sold) ss fics) se. ss) ee, a losot eran 
Hor'skim cheese sold .. =. ..  y. «. L,659:C8 
For whole-milk cheese J) See Se Meas 
For 2261 quarts cream Ses, as cs 443°33 
HlossitedyOniwheyetceoesicrusis gues |), salutes 446°24 
Buttermilk and sundries .. .. .. 207749 

Making totalof .... 29,116-03 
( =£5,8238 4s. 13d.) 

The expense account was as follows :— 

HOMUADOUL ana a cats Gree | sin Cage oom aareO 
For fuel SG ota ey eloped Stee ct eee 79°96 
Honchdeseyboxes h4 Wj. calf 35 APE D.: 653°17 
inlor20isacks: Of Sally sc): cas ciel sey) as 89°25 
For rennets, bandages, &c. schepe ssh ae 483°55 
For carting cheese and butter to station .. 273°10 
Paid for hogs Bee Vaette is, kate cet pee 179°90 

Motalle <4) )L alls.) ceetoszopsoe 
(=£647 1s. 4d.) 

This gives an aggregate net receipt of 25,880,70 dollars.* 
From these statements it appears that the butter averaged 

421 cents. (say 1s. d.) per pound, the skim cheese 14} cents. 
(about 7d.), and the whole-milk cheese 18 cents. per pound, 
while the average amount received on the whole quantity of milk 
was 4,1, cents. (2d.) per quart. The whole expenses of the factory 
were a little over one-half cent. per quart. 

For working this factory there were employed, besides the 
superintendent, three hands, viz. two men and one woman. The 
labour account for conducting this factory, it will be seen, is a 
little over two mills (;1,d.) per quart. 

* Five dols. to the £ would be very nearly correct. Our currency is not yet 
upon a gold basis. If it were, 4°84 would be equivalent to the £. 

VOL, VII.—S. §. D 
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MEANS EMPLOYED FOR DETECTING DILUTED MILK. 

The most unpleasant feature of the factory system appears when 
dishonest patrons attempt to rob the Association by the delivery 
of watered milk. The Laws of New York are very severe on 
persons found guilty of this misdemeanor, punishing with heavy 
fines and i impr isonment. The factory manager keeps watch over 
the milk as it is delivered, setting aside sal quantities from 
time to time for heen Pha. and experiment with the hydrometer. 
Each factory is also provided with a set of small glass tubes, 
upon which the names of the patrons are pasted. As milk is 
delivered a small sample is placed in the different tubes cor- 
responding with the name of the patron, and set aside. If the 
milk is not all right, the hydrometer and these samples give 
warning; the milk is then subjected to a more careful test, by 
the use of the cream-gauges and per cent. glass, which are repre- 
sented in the following figures :— 

In testing, one of the cream-gauges is filled to gauge-mark 10, 
with milk known to be pure, and drawn from several cows. 
This will be the standard for pure milk for that day. Another 
gauge is filled to the same number (10), with milk from a 
can which you wish to test. To avoid any mistake, the first jar 
containing pure milk is marked with the letters P. M. on the 
side or bottom, The jars are set away side by side, a sufficient 
length of time for the cream to rise. Now note the quantity of 
cream in each, If a less quantity is found on the milk you are 
testing than on the other, it indicates dilution, or skimmed milk. 
Now remove the cream from each with a spoon, introduce the 
hydrometer (or “lactometer,” as it is usually called) into 
the jar marked P. M., and note on the scale-mark when it floats. 
Then remove it to the other jar, and note also when it floats. If 
it sinks lower than in the first jar, the evidence is considered 
almost positive of dilution with water. Replace the lactometer 
in jar marked P. M. from per cent. glass filled with water 
exactly to nought or zero; pour into P. M. jar until the lacto- 
meter sinks exactly to the same point as in the other jar. Now 
count a number on per cent. glass from zero down (each mark 
represents one-half of one per cent.) and you will have precisely 
the percentage of water with which the milk you are testing has 
been diluted. 

Although there may be considerable variation in the specific 
gravity of milk from different cows, it has been found that when 
the milk of several cows is mingled together, and when the milk 
of different herds of a neighbourhood are compared, there is but 
little difference in the specific gravity of the several samples. 

These tests have been very effectual in bringing offenders to 
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justice, and with the very strict law on the subject, very little 
trouble is now had on account of adulterated milk. 

Fig. 28.—Instruments for Testing Milk. 
c 

AAW 

A. Cream-gauge. C. Floating Thermometer. 
B. Per cent. Glass, D. Hydrometer or Lactometer. 

ANNATTOINE. 

The butter factories prefer to give colour to their butter by 
having the cows well fed, and by getting up the cream as quickly 
as possible after the milk is drawn. Sometimes, in winter, a 
little colouring may be used, and for this purpose as well also 
as for colouring the cheese, nothing has given so much satis- 
faction as annattoine, or the dry extract of annatto recently 
introduced. 

D 2 
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The modes of preparing annatto for commerce are various and 
intricate. M. Le Blond, a French chemist, gives an account of 
its manufacture as follows’: ; he says :— 

The pods of the true Bixa Orellana being gathered, their seeds 
are taken out and bruised, and placed in a vat, which’ 3 is called 
a steeper, when they are covered with water. Here the substance 
is left for several weeks or even months. It is then squeezed 
through sieves placed above the steeper, that the water containing 
the colouring-matter in suspension may return to the vat. The 
residuum is preserved under the leaves of the banana or palm, 
till it becomes hot by fermentation, when it is again subjected 
to the same operation, and this treatment is continued, till no 
more colour remains. The precipitate is boiled in copper toa 
consistent paste; it is then suffered to cool, and is dried in the 
shade. The annatto of commerce, as is well known, is often 
largely adulterated, during the boiling process, with red ochre, 
powdered bricks, calcothar, farinaceous substances, chalk, sul- 
phate of lime, turmeric, &c., while salt and oil are added as 
preservatives < against a bug which is generated in annatto, espe- 
cially that which is adulterated with farinaceous substances. 

Instead of this long process, which engenders disease by the 
putrefaction induced, and which affords an inferior product, 
M. Le Blond, proposed simply to work the seeds until they 
are entirely deprived of their colour, which lies wholly on the 
surface; to precipitate the same by means of an acid, and to 
boil in the ordinary manner, or to drain in bags as is practised 
with indigo, This process, it is said, has never been successfully 
carried out on a large scale until now (1870), as no precipitate 
could be found that did not in one way or another injure the 
colour. Small quantities were prepared according to Le Blond’s 
theory, and the French dyers found it to be worth four times 
more than the ordinary annatto of commerce, that it was more 
easily employed, that it required less solvent, that it gave less 
trouble in the coppers, and that it furnished a purer colour, 

The American preparation of G, De Cordova, under the name 
of annattoine or dry extract of annatto, is claimed to be an im- 
provement on, and a perfection of, the Le Blond and Vauquelin 
theories. The latter asserts that boiling injures the colour, 
and as this has been clearly proven, Cordova reduces the pre- 
cipitation to a powder, instead of boiling it to a paste. As this 
preparation gives a beautiful colour, and is very much cheaper 
than any preparation of annatto in the market, at the same time 
being free from any deleterious adulteration, the managers of 
American factories are greatly pleased with it, and it is rapidly 
taking the place of other preparations. 

It is cut or made ready for use in the following manner, Ist. 
Put 2 lbs. of annattoine in 4 gallons of clear cold water, and let 
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it stand in this state one day, stirring thoroughly meantime, so 
as to perfectly dissolve the annattoine. 2nd, Then put 2 Ibs. 
strongest potash, and 1 Ib, sal-soda (carbonate of soda) in 3 gallons 
of cold water. When this is perfectly dissolved and settled, 
pour off the clear liquor, and mix the two preparations (Nos. 1 
and 2) together. 3rd. Let this compound stand two or three 
days, until the annattoine is cut or dissolved perfectly by the 
potash, stirring occasionally meantime. Use about a tea-cup full 
for a thousand lbs. of milk. Do not mix with the rennet, but 
put it in a little milk, and then mix in the mass of milk in the 
vats by stirring it in thoroughly, just before the rennet is used. 

If a day or two after the preparation is made, the annattoine 
does not seem to be perfectly cut, so that specks can be seen, it is 
certain that the potash was not strong enough. Adding more of 
a stronger solution of potash will remedy the trouble. 

When annattoine is used for colouring butter, a portion of the 
prepared liquor is added to the cream, at the commencement of 
churning. It gives a very rich colour, and may be used in 
winter-made butter with advantage. 

Mixx Cooters. 

In order that milk may be properly preserved in its transit 
from the farm to the factory, milk coolers have been introduced 
among the farmers to cool the milk at the farm as fast as it is 

drawn from the cow. There is a great variety of these imple- 
ments. We give figures of two devices (see following page) 
which are placed in the carrying-cans used for hauling the milk 
to the factory. Cold water or ice may be used for the purpose 
indicated. We also give illustrations (Fig. 31, p. 389) of improved 
handles for carrying-cans. 

SWINE. 

The keeping of swine to consume the whey or refuse slops 
resulting from butter and cheese manufacture is considered a 
necessary part of the dairy business. The hogs are either kept 
at the factory or upon the farm. When kept at the factory, 
grounds are selected near the buildings, but so situated that 
offensive odours are out of the reach of the milk-room and curing 
department; and upon these grounds pens are erected and the 
whey-reservoir is placed. Usually the grounds are large enough 
to give the hogs sufficient space for a range in the open yard. 
The pens are arranged so that each patron of the factory can 
have a place for his swine separated from the rest. ‘The patrons 
therefore may keep their hogs in separate pens, or allow them 
to run in common. 

Pipes are arranged so as to conduct the whey from the reser- 
voir to the troughs simply by opening the whey-gates or a faucet. 
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A. Cooler, for water (N) and ice (0). | 

'B. Cooler, arrange 

; means of syphons 
D, Dey, sinless 

C. Cover. 
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Fig. 29.—“ National” Milk-coolers. 

F. Strainer. 

ad for introducing water by G. Body of cooler. 

f, E, fixing on tubes | 
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Fig. 90,—Carrying-Can for Milk, with its appurtenances. 
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B. Cooler. 
C, Strainer, 
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Fig. 31.—Millar’s Patent Milk-can Handles. 

wll) 
\ 

Ny 

A and B.—New Pattern. C.—Old Pattern. 

By this arrangement the feeding-troughs are so supplied that 
each animal gets its daily rations of whey. 

Each patron is allowed the keeping of one hog for every four 
or five cows from which he delivers milk. The proportion of 
hogs varies of course with the supply of whey. Patrons who 
do not care to keep swine at the factory have the privilege of 
carting a certain amount of whey from the factory to the farm, 
and feeding as desired. 

The difficulty of keeping the factory premises free from bad 
odours has induced many factory men to break up the pens 
and banish swine entirely from the establishment. In such 
cases the whey is run into a reservoir a considerable distance 
from the buildings, and patrons, after delivering milk, fill the 
carrying-cans with whey and cart back to the farm. 

In feeding whey to swine, bran, ship-stuffs, or some kind of 
meal, should be mingled with the whey. When this is done a 
good quality of pork is made, and considerable profits are often 
realised from the whey. We do not approve of feeding hogs 
entirely upon whey: it does not contain the elements of nutrition 
in the right proportion to preserve the animal in good health and 
make the best quality of pork. 

Hogs, it is true, will live on whey and take on fat, but the pork 
is soft, watery, and of inferior quality. It is doubtful whether 
such pork is a healthy article of food, as swine fed exclusively 
on such watery slop soon show symptoms of disease. Still, 
many dairymen keep a portion of their hogs on whey alone, and 
sell in early fall to the butcher or packer. 

Absorbents, such as muck, sawdust, dry earth, &c., should be 
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used freely about hog-pens to take up the liquid manures, and 
free the premises from disagreeable odours; and this course is 
especially desirable when hogs are kept in connection with 
butter factories, or in the vicinity of the farm-dairy. In addition 
to the benefits resulting from absorption and in keeping the air 
free from bad odours, another important advantage is gained in 
the increased quantity of manure. 

CONCLUSION. 

Philadelphia Butter—In conclusion, it may not be out 
of place to give a brief account of the manner of making 
Philadelphia butter, which has long held a very high reputation 
in America, and which often sells in Philadelphia at a dollar 
per pound. It is no better in flavour and texture than fancy 
brands made at the butter factories of New York; but itis equally 
as good, and being put up in small rolls, or prints, and packed 
in refrigerators, it arrives in market as perfect as when it left 
the hands of the butter-maker. 

The best Philadelphia butter comes mainly from Chester, 
Lancaster, and Delaware counties, Pennsylvania. 

The Spring-house is about 18 feet by 24 feet, built of stone, 
with its foundation set deeply in the hill-side, the floor being 
about 4 feet below the level of the ground at the down hill-side. 
The floor is of oak, laid on sand or gravel; this is flowed with 
spring-water to the depth of three inches, and at this height the 
flowing water passes out into a tank at the lower side of the 
Spring-house. The milk, when drawn from the cow, is strained 
in deep pans, which are set in the water upon the oaken floor, 
Raised platforms or walks are provided in the room for con- 
venience in handling the milk. The walls of the Spring-house 
are about 10 feet high, and at the top on each side are windows 
covered with wire-cloth for ventilation. ‘The depth of the milk in 
the pans is about 3 inches, and the flowing water which surrounds 
the pans maintains a temperature of about 58° Fahrenheit. 

The milk isskimmed after standing 24 hours, and the cream is 
put into deep vessels having a capacity of about 12 gallons. Itis 
kept at a temperature of 58° to 59° until it acquires a slightly 
acid taste, when it goes to the churn. The churn is a barrel 
revolving on a journal at each head, and driven by horse-power. 
The churning occupies about an hour, and after the buttermilk is 
drawn off cold water is added and a few turns given to the churn, 
and the water then drawn off. This is repeated until the water 
as it is drawn off is nearly free from milkiness. The butter is 
worked with butterworkers, a dampened cloth meanwhile being 
pressed upon it to absorb the moisture and free it of traces of 
buttermilk. The cloth is frequently dipped in cold spring water 
and wrung dry during the process of “* wiping the butter.” It is 
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next salted at the rate of an ounce of salt to three pounds of 
butter, thoroughly and evenly incorporated by means of the 
butterworker. It is then removed to a table, where it is weighed 
out and put up into pound prints. After this, it goes into large 
tin trays, and is set in the water to harden, remaining until next 
morning, when it is wrapped in damp cloths and placed upon 
shelves, one above another, in the tin-lined cedar-tubs, with ice 
in the compartments at the ends, and then goes immediately to 
market. Matting is drawn over the tub, and it is surrounded 
again by oil-cloth so as to keep out the hot air and dust, and the 
butter arrives in market in prime condition, commanding from 
75 cents. to 1 dollar per Ib. 

Mr. Isaac A. Calvert, who markets his butter at these high 
prices at Philadelphia the year round, gives the following par- 
ticulars of his management in a communication to Mr. J. B. 
Lyman, of the ‘ New York Tribune.’ He attributes his success 
to three points :—Ist, the food of his cows; 2nd, temperature ; 
8rd, neatness and dainty refinement at every step from the 
moment the milk flows from the udder till the dollar in currency 
is paid for the pound of butter. He says, ‘I have found that 
I make my best butter when I feed on white clover and early- 
mown meadow hay. I cut fine, moisten, and mix in both corn- 
meal and wheaten shorts. Next to meal, I regard shorts, and 
prefer to mix them together. I feed often, and not much at a 
time. I do not use roots, unless it be carrots. My pastures and 
meadows are quite free of weeds. I cannot make this grade of 
butter from foul pastures or a low grade of hay. 

** Temperature.—This I regard as a matter of prime impor- 
tance in making butter that commands a high price. Summer 
and winter I do not want my milk-room to vary much from 58°. 
In summer I secure the requisite coolness by spring-water of the 
temperature of 55° Fahrenheit flowing over a stone or gravel 
floor in the milk-house. This can be accomplished without 
water in a shaded cellar 10 feet deep. As good butter can be 
made without water as with, but the milk and cream must be 
kept at all times a little below 60°. 

*“* We skim very clean, stir the cream-pot whenever a skimming 
is poured in, and churn but once a week summer and winter. 
Just before the butter gathers we throw into the churn a bucket 
of ice-cold water. This hardens the butter in small particles 
and makes a finer grain. In the hot months this practice is 
unvarying. 

“In working we get out all the buttermilk, but do not apply 
the hand. A better way is to absorb the drops with a linen 
cloth wrung from cold water. The first working takes out all 
the milk; at the second we handle delicately with fingers as 
cool asmay be. The salt is less than an ounce to a pound, but not 
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generally much less. The balls each weigh 1 Ib., and receive 
a uniform stamp. On packing for market, each ball is wrapped 
in a linen cloth, with the name and stall of the marketman 
written upon it. Our tubs are made of cedar-plank, 14 to 2 
inches thick, and lined with tin. On the inner face are little 
projections on which the shelves rest. The balls are not bruised 
or pressed at all, and pass into the hands of the consumer as 
firm, as perfect in outline, and as spotless as when they left the 
Spring-house, 

‘“ We find uniformity to be a prime virtue in the butter-maker. 
We produce the same article whether the cows stand knee-deep 
in white clover-blooms, or sun themselves on the lee-side of the 
barn in February. 

“‘ There is a small ice-chamber at the end of the oblong tub 
which we use in summer, so that in dog-days the heat within 
the tub does not get higher than 60° Fahrenheit. I need not 
add that we observe a scrupulous, a religious neatness in every 
act, and in every utensil of the dairy. Milk which upon 
leaving the udder passes through an atmosphere loaded with 
stable fumes, will never make butter for which we can get a 
dollar per pound. No milk sours upon the floor of the milk- 
room ; none is permitted to decompose in the crevices of the 
milk-pans ; the churn is scoured and scalded till no smell can 
be detected but the smell of white cedar. 

*“* Our customers take the napkins with the prints, wash, iron, 
and return them when they come to the stand on the butter-days. 
These are generally Wednesdays and Saturdays. With these 
prices we have no difficulty in making a cow pay for herself 
twice a year: if she cost 60 dollars, we sell 120 dollars’ worth 
of butter from her in twelve months.” 

It may be remarked that the sour milk is employed by the 
Philadelphia buttermakers as a feed for swine. It is estimated 
that such milk will make 100 Ibs. of pork per cow. 

The cows in the district where the Philadelphia butter is 
made are well sprinkled with the Jersey or Alderney blood, and 
about a pound per day from each cow is considered a fair average 
for the best dairies. 

Il.— The Origin and Progress of the Factory System of Cheese- 
making in Derbyshire. By GitBertT Murray, Elvaston, 
Derby. 

AT a meeting of the Royal Agricultural Society of England, 
nearly two years ago, Lord Vernon, of Sudbury Hall, near 
Derby, moved for an inquiry into the working of the American 
Factory-system of cheesemaking, and into the question whether 
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its introduction into this country would be advantageous to the 
interests of dairy-farmers generally. Owing to the long illness 
and the subsequent death of Mr. Frere, the late editor of the 
Society’s ‘Journal,’ the subject remained in abeyance until the 
early part of the year 1869, when the present editor commenced 
the enquiries that led to his Report on the subject, which was 
published 12 months ago in the Society’s ‘Journal.’* 

On the 15th September, 1869, at the dinner of the Derbyshire 
Agricultural Society, the Chairman—Mr. J. G. Crompton—ex- 
plained the present position and future prospects of the English 
dairy-farmers, and the necessity for prompt and decisive action 
to improve the quality of their produce. On the 20th September, 
at the meeting of the Midland Agricultural Society, at Alfreton, 
Mr. James Nuttall, of Chaddesden, near Derby, a large dairy- 
farmer, advocated establishing the Factory-system in Derby- 
shire. At a general meeting of the Derbyshire Agricultural 
Society, held at Derby, on the 24th December, the following 
Committee was appointed, at Lord Vernon’s suggestion, to inves- 
tigate the question:—Mr. J. G. Crompton (Chairman), Hon. E. K. 
W. Coke, Lieutenant-Colonel Wilmot, Messrs. Murray, Coleman, 
Greatorex, and Sims, to which were added Lord Vernon, the 
Mayor of Derby, Mr. T. W. Evans, Dr, Hitchman, Messrs. Roe, 
Faulkner, Nuttall, Travis, Walker, Smith, and Canner. The 
members of the Society assembled in the Derby Town-hall, 
on the 18th February, to receive the report of the Committee, 
his Grace the Duke of Devonshire occupying the chair, and 
the meeting being numerously attended. ‘The Committee con- 
sidered that there were satisfactory grounds for expecting the 
following advantages, should the system have a fair trial :—1st. 
Greater uniformity in the quality of cheese. 2nd. Enhancement 
of value in dairies which, from poor plant and the absence of 
good accommodation, are now producing inferior cheese. 3rd. The 
removal of an arduous occupation, frequently deterring men of 
capital, owing to domestic considerations, from entering upon 
farms on which cheesemaking is a prominent feature. 4th. 
Improvement in the value of land, from improvement of the 
value of produce; and 5th, generally the introduction of uni- 
formity of system, of better plant, skill, and supervision. 

The Committee desired to give the system fair play in the 
county, and, in order to insure contributors of milk from any loss 
that might arise in case of failure, or from the produce being of 
so inferior a quality as not to command a price in the market 
equal to that realised by the average Derbyshire cheese, it was 
suggested that the landlords of the county and others interested 

* «Journal Royal Agricultural Society,’ 2nd Series, vol. vi., p. 173. 
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in the movement should be solicited to subscribe to a guarantee 
fund. A sum of 50002 having been subscribed, it was resolved 
that 64d. per. gallon be paid for the milk, such payments to be 
made on the last Friday of each month during the manufacturing 
season, the whey to be disposed of at the best possible price. 
When the year’s produce had been disposed of, and fair working 
expenses deducted, the balance was to be divided pro rata 
amongst the suppliers of milk. 

At first it was proposed to start only a single factory in the 
county last year; but Mr. Roe, of Derby, having placed at 
the disposal of the Committee (rent free for the first year) 
a suitable building, formerly a cheese warehouse, situated 
in a central part of the town, the Committee were induced to 
try the experiment in a rural as well as in an urban district. 
Meetings were held in various centres, the Chairman and some 
of the Committee being always present to answer any question, 
and give every information as to the basis on which the 
factory would be carried out. In establishing a factory in a 
rural district, it was deemed desirable not to start with a less 
number of cows than 400, to be kept within a radius of three 
miles, taking the factory asa centre. In the absence of direct rail- 
way communication, this is considered to be the limit of distance ; 
it includes an area of 17,280 acres, which in a purely dairy 
district should furnish cows enough to supply several large fac- 
tories with milk. The Committee held that, in order to insure 
for the system a fair trial, it was essential that a new building, 
embracing every accommodation and requirement, should be 
specially erected for the purpose. The Committee considered 
that it was too much to expect that they should erect a factory 
at their own cost; and also that it would be unfair, at this 
stage of the proceedings, to ask any landed proprietor to 
build a factory on his estate at his own expense, for the 
purpose of trying experiments for the public benefit, without 
offering him some guarantee that, in case of failure, he should be 
recompensed to some extent for the money he had expended. 
To fully test the merits of the Factory system in this country, it 
was deemed essential that the experiment should extend over a 
period of three years ; and that any landlord erecting a factory 
on his property should place it at the disposal of the Committee 
rent free for the first year, after which a fair annual rent should 
be charged, and, in case the system should prove unprofitable at 
the expiration of the third year, 40 per cent. of the original cost 
of the building should be refunded to the proprietor, the funds 
for such purpose to be raised by a call upon the guaramtors. 
Several districts were anxious to avail themselves of the oppor- 
tunity of establishing a factory under such favourable circum- 
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stances. The Committee held meetings at Sudbury, Shardlow, 
Longford, Etwall, and Weston-Underwood. They carefully in- 
spected the different sites, and noted all local circumstances 
having a practical bearing on the subject, the great desideratum 
being an unfailing supply of clean water, the lower and more 
equable the temperature the better. At each meeting a list was 
made of the names of those farmers willing to send their 
milk, and the number of cows belonging to each. The Hon. 
E. K. W. Coke, of Longford, and C. E. Newton, Esq., of 
Etwall, both offered to furnish the Committee with the requisite 
buildings subject to the proposed guarantee. In deciding be- 
tween the two competitors, the vote of the majority was in favour 
of Longford. 

The Committee had thoroughly to investigate the merits of 
the different systems of cheesemaking practised in this country, 
and to decide upon that which appeared to them the most 
capable of expansion. ‘The Cheddar system, as practised in 
the American factories, was considered to offer the greatest 
advantages, from its simplicity and the despatch with which the 
whole process of manipulation is performed, effecting a vast 
saving in the cost of labour. Through the kindness of a member 
of one of the leading London houses engaged in the importation 
of American cheese, and consequently having good business 
connections in New York, a cable message was dispatched to 
Messrs. Webb, Turner, and Co., of that city, to secure the ser- 
vices of a practical cheesemaker, his salary for the cheesemaking 
season to be 200/., with free passage to England and the same 
back to America, should he return home at the end of the first 
season, the Committee likewise to find him with board and 
lodgings during his engagement. Mr. Cornelius Schermerhorn 
was selected, being well knownasa successful maker, and he arrived 
in Derby on the 11th March, 1870. A special meeting of the 
Committee was at once called, and mechanics were immediately 
set to work to construct the working plant and fit up the building 
ready for use. ‘The site for the new factory was in many respects 
most fayourably situated in the centre of a large dairy district, and 
bounded on one side by a public road. ‘The greatest difficulty 
was to obtain a sufficient supply of water at a low temperature, 
though a considerable stream passed within a few yards of the 
building. During the height of summer, and with continued 
drought, the stream became sluggish ; and the water being exposed 
to the direct rays of the sun, its temperature rose to a greater 
height than is consistent with the making of good cheese, conse- 
quently the water for supplying the factory had to be conveyed in 
pipes for a distance of upwards of a mile. This considerably en- 
hanced the cost, and as the season was now far advanced, and 
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Fig. 1—Ground-plan of the Longford Cheese-factory. 

WASTE WHEY TANKS 

Md 

a 

YOIINOI WO 
%G 

YH 

T=) 4 

a 
no i 

a 

A 

a 
=[3 

: 

E 

o 

nm 

7 
Till no 
jo 

: 
2o 32 
3 \ 

Ww 

; 

s 

N 

8 
= 

Break between | ti higher and lower’ 
portion of the floor. 

TY. 



Cheese Factories in Derbyshire. AT 

those farmers who had given in their adhesion to the factory had 
not engaged dairymaids as usual, it was the more important that 
everything should be got in readiness to commence operations as 
soon as possible. 

The system being new to this country, the Committee, in 
constructing the working plant and erecting the building, were 
entirely guided by the advice of their manager, Mr. C. Scher- 
merhorn, They felt bound to furnish everything in accord- 
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Fig. 2.—Transverse Section of the Longford Cheese-factory, from the point A to the 

pont Bin Fig. 1. 

ance with his wishes, whatever improvements experience may 
teach them on future occasions to adopt. From an American 
point of view a wooden building is considered superior to that 
of brick or stone for every purpose ; and, to save time and money, 
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they decided on erecting a wooden structure. Where all the 
advantages of the modern wood-working machinéry are ayail- 
able, less time is occupied in erecting a wooden building than 
one constructed of bricks and mortar, Everything considered, 

Fig. 3.—North-east view of the Longford Cheese-factory. 

the difference in cost is small; but Messrs. Moore and Turner, of 
Derby, contracted to erect a building, with sufficient accommo- 
dations for working the milk of 600 cows, at a cost of 5001. 
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The Committee originally intended that Mr, Schermerhorn 
should superintend both the Derby and Longford factories, de- 
voting part of the week to each, and having a leading hand in 
each factory to whom he could impart information and instruc- 
tion, and upon whom would devolve the responsibility during his 
absence. But they afterwards felt that a daily produce worth 
from 301. to 40/. represented a capital too large to be safely 
intrusted in the hands of any but an experienced person, and 
that a failure from mismanagement, or from any other cause, 
would not only be fatal to the movement but would also entail 
a considerable loss on the guarantors. Having, therefore, con- 
sulted with Mr. Schermerhorn, it was deemed desirable to 
telegraph to America for another maker to be engaged and 
sent over at once. Mr. Levi Schermerhorn accepted the engage- 
ment on the same terms as his brother, and arrived in Derby 
about the middle of April. 

The original Committee having presented their Report to 
the Derbyshire Agricultural Society on the 18th of February, 
it was considered that they had satisfactorily fulfilled their 
mission, A new working Committee was, therefore, appointed 
by the guarantors, to order and superintend the construction of 
the working plant, and the erection of the necessary factory- 
buildings ; to draw up a code of rules and regulations for the 
proper management of the factory and for the guidance of milk 
suppliers ; to overlook and generally direct the efforts of the 
manager and his subordinates; to pay the milk suppliers on 
the first Friday in each month; to examine and pay all bills; 
and to dispose of the produce of the factories to the best of their 
judgment. The Members of the Derby Committee were Mr. J. 
G. Crompton (Chairman), Messrs. Murray, Nuttall, Tomkinson, 
and Burnett. The Longford Committee were the Hon. E. K. 
W. Coke (Chairman), Messrs. Coleman, Lowndes, and Salt. In 
all matters of importance the two Committees worked together, 
their interests being identical. From the commencement they 
were much indebted to Mr. J. C. Smith, Secretary to the Asso- 
ciation. All the vats, presses, and tables were made by Mr. 
Geo. Dakin, joiner, Derby ; and Mr. Higginbotham, who occu- 
pies silk-mills adjoining the Derby Factory, kindly allowed 
them to carry a steam-pipe from the boiler of his engine, and 
gratuitously supplied the factory with steam during the work- 
ing season ‘The arrangements having been so far completed 
as to warrant the commencement of operations, the first cheese 
was made in the Derby factory on the 8th of April, the milk 
supply having been drawn from 13 different farms, keeping an 
aggregate of 300 cows. The Committee had reluctantly to refuse 
an equal number more, as, from a sense of their inexperience 
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and a fear lest they should involve the interests of the guarantors, 
they deemed it prudent to act with caution. The success of the 
past season has given them such confidence in the movement 
that they will have no hesitation in increasing the number to 
500 cows. The following are the rules and bye-laws to which 
each milk-contributor had to append his signature before he 
could be admitted as a patron, or could participate in the benefits 
to be derived from the Association, 

DERBYSHIRE CHEESE-FACTORY ASSOCIATION. 

Rules. 

That this Association be called “The Derbyshire Cheese- 
factory Association.” 

That it be managed and governed by a Central Committee, 
the members of which shall be those persons subscribing not less 
than a sum of 50/. to the Guarantee Fund, or their agents ; 
and the representatives of the Managing Committee, of not more 
than three members from each, seven members of such Central 
Committee to be a Quorum. 

That the Central Committee shall appoint a Managing Com- 
mittee for each factory; such Committee not to exceed six 
members, two of whom shall be selected from the suppliers of 
milk to such factory; these Committees to have the entire 
control of their respective factories, and of the officers of such 
factories, the manufacture of the cheese, and the disposal of the 
whey. A Sub-Committee, of not more than three members, in- 
eluding the Chairman of such Managing Committee, or his 
deputy, to be appointed the Finance Committee and for the sale 
of cheese of such factory. 

That the Managing Committee of each factory shall have 
power to make such Bye-laws as they may consider expedient 
and carry them into effect, such Bye-laws to be submitted to the 
Central Committee. 

That Messrs. Crompton, Newton, and Co., of Derby be the 
Treasurers of the Association. 

That the Central Committee shall appoint a Secretary to the 
Association, who shall be required to audit the Manager’s books 
of each factory every month, prepare reports and accounts for 
such Committee, record the minutes of their meetings, and 
carry out their instructions, pay the suppliers of milk their due, 
and transact generally the business of the Association. 

That all payments above lJ. shall be made by cheques, signed 
by the Chairman (or his deputy) of the Managing Committee of 
the factory to which such payments belong, and by the Secretary. 
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That the accounts of each factory be kept separate and 
distinct. 

That persons supplying milk to either of the factories shall 
be required to send, twice every day, the pure milk from the 
whole of their dairy cows (excepting such milk as shall be 
required by them for their family consumption), during the 
manufacturing season, the termination of which shall be deter- 
mined by the Managing Committee of each factory, 

That the terms for the current year on which the milk is to be 
obtained shall be a guaranteed payment of 64d. per gallon of 
10 lbs. weight, payable the first Friday in every month, between 
the hours of 10 and 1 o’clock, at the Secretary’s Office at Derby, 
together with a share of the profits of the factory according to 
the quality of the milk supplied (after payment of working ex- 
penses of such factory), which shall be paid as soon after the 
close of the manufacturing season as the Central Committee can 
arrange. 

That the Manager of each factory shall have power to refuse 
milk that is of an inferior quality, sour, dirty, or otherwise 
impure, without reference to the Central Committee; and any 
person detected in sending milk that has been skimmed or 
adulterated shall be reported to the Central Committee, and 
render himself liable to a forfeiture of his share of the profits 
that may be derived from the factory, and not be allowed to 
supply milk to it afterwards. 

That every supplier of milk shall sign a declaration that he 
will submit to the Rules of the Association and the Bye-laws 
made for the proper working of such factory with which he 
is connected. And in case of his failing to comply with such 
Rules and Bye-laws, he shall forfeit all claim to any profits that 
may be derived from such factory, and not be allowed to supply 
milk to it afterwards. But in case of his inability to supply the 
milk from the number of cows which he had previously de- 
clared, under such circumstances over which he has no control, 
or which the Central Committee shall deem to be satisfactory, 
he may be relieved from his agreement on such terms as the 
Central Committee shall decide to be just and proper. 

That persons on the working staff of either factory shall not 
allow the admission of any person other than a Guarantor, or by 
the written consent of one of the Managing Committee to such 
factory, excepting he be on business connected therewith. 

Bys-Laws or THE Derpy Factory. 

No milk will be received after half-past seven in the morning, 
and half-past seven o’clock in the evening. 

E 2 
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Milk from a newly-calved cow must not.be sent in under four 
davs after the cow calves. 

The cans used for carrying milk to the factory, and other 
utensils connected therewith, must be kept thoroughly clean and 
sweet. 

Cans for carrying milk to be supplied by the Committee at 
cost price, 

A ticket of the weight of milk received at the factory to be 
given to the person who brings the milk each time. 

I, the undersigned, do hereby declare that I will agree to 
supply the milk of cows to the Derby Cheese Factory on 
the terms stated in the before-mentioned Rules and Bye-laws, 
and that I will submit to and carry out the said Rules and 
Bye-laws made and to be made during the season for making 
cheese in this present year, 1870. 

(Signed) 5 
Date . 

The Derby factory, originally a cheesefactor’s warehouse, is 
60 feet long by 30 feet wide, and consists of tliree separate floors. 
It adjoins the Derby canal and Mr. Roe’s timber-yard, the ground 
on one side being ona level with the first floor, The basement, 
being an excavation, insures an equable temperature, which is con- 
ducive to uniform quality in the cheese. A width of 6 feet on 
the east end, embracing the whole width of the building, was par- 
titioned off and excavated to the depth of 4 feet, lined with blue 
bricks laid in cement, and converted into a whey cistern capable of 
holding 3500 gallons. The evening’s milk having arrived at the 
factory, it is weighed and run directly into the vats in the make- 
room, which has already been fully described in a former number 
of this Journal.* When the morning’s milk has al] been received, 
and run into vats along with that of the previous evening, the 
cold water is stopped, and by opening a tap in the bottom of the 
vat the whole of the water contained between the outer and inner 
vats is run off and steam turned on, The steam immediately 
fills the space previously occupied by the water, and the tempera- 
ture of the milk is raised from 82° to 86°, according to the natural 
temperature of the atmosphere—the lower in hot and the higher 
in cold weather. Every experienced cheesemaker knows that 
coagulation takes place much quicker when milk is set at a high 
than at a low temperature. A most important point is to have 
the whole of the milk in the vat of one uniform temperature 
throughout. By closely covering the vat with a thick cloth, the 

* «Journal Royal Agricultural Society,’ 2nd Series, vol, vi., p. 519. 
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loss of heat by evaporation is prevented. Inequality of tempera- 
ture produces curd of different kinds, the greater heat causing the 
action of the rennet to be more decided, consequently the curd 
becomes tough. It is no uncommon occurrence to have one part 
of the curd in the same vat tough and the other part free and 
open ; this difficulty will, however, be readily overcome, as the 
system of applying the heat is capable of great improvement. 
When the milk in the vats has been raised to the desired tem- 
perature, the annatto is added, if colouring is used, and the 
whole mass well stirred. The quantity of annatto will depend 
on the shade desired: this once settled, the rest will be easy ; the 
quantity of milk being always known, the colour can be regulated 
accordingly. The rennet is now put in and the milk again well 
stirred and the vat covered over, as before described. Good 
rennet will coagulate 1500 times its own weight of milk; its 
action is more rapid when the milk is slightly sour. When this 
is the case the whole operation should be performed more quickly. 
The thicking process is accelerated with the increased tem- 
perature up to 120°; at 135° it becomes inoperative and loses 
its vitality. ‘The quantity of the rennet causes more diversity 
in the taste and flavour of the cheese than anything else. In 
America filtration has been tried successfully. I have tried 
some experiments on a small scale: by passing the liquid through 
wood-charcoal, placed in a flannel bag, the active principle 
remains unimpaired. I think the adoption of some such simple 
means may lead to important results. Under ordinary circum- 
stances the curd will be ready to cut in from 30 to 40 minutes 
after the rennet is added. In many English dairies the curd is 
still broken by hand, instead of being cut, as is now universally 
the case in all the American factories. The best time to perform 
this operation is when the curd has obtained sufficient consistency 
to break smooth, without whitening the whey and before it 
becomes tough. The cutting should be done as carefully and 
evenly as possible, with despatch, but with as little motion as 
may be. It is first cut into prisms from bottom to top; it is then 
cut parallel to the surface, dividing the prisms into cubes. The 
knives used for cutting the curd are of two kinds; in the one the 
blades are vertical and in the other horizontal. In America there 
is considerable difference of opinion as to whether the curd should 
be cut into large or small pieces. Coarse curd invariably gives a 
greater quantity of cheese from a given quantity of milk, as less 
casein and buttery matter pass off in the whey during the pro- 
cess of making. The objection to coarse curd is its liability 
to produce open and uneven texture, and inferior flavour, from 
a portion of whey becoming hermetically sealed in the centre 
of large lumps of curd during the process of cooking, and thus 
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setting up a fermentation, or an acidity, which greatly deteriorates 
the flavour. Fine curd insures a more perfect separation of 
the whey. The quality may be slightly reduced, but the flavour 
and keeping properties are greatly improved. In England 
some makers advocate the grinding of the curd: this is quite 
unnecessary, if not actually prejudicial to the quality of the 
cheese. The blades of the knives used for cutting the curd should 
not be more than one quarter of an inch apart. When the curd 
has been cut it should be allowed to stand for a few minutes for the 
whey to separate ; the heat is then turned on slowly and gradually 
until the temperature is raised to about 98° to 104°, which 
must be regulated by the condition of the milk and state of the 
weather. If the milk is old or has already begun to turn sour, 
the temperature should be raised as quickly as possible. As soon 
as the acid in the whey has become sufficiently developed to be 
perceptible to the taste the whey is run off. The exact degree of 
acidity is a matter of vital importance, and at present can only 
be approximated, the maker being entirely guided by the senses 
of taste and smell. A simple and inexpensive instrument might 
be constructed that would show the exact acidity : such an instru- 
ment would be of great value in the hands of even the most 
experienced maker. The system of heating the milk in the vats, 
as is generally practised in America, and now in use in the Der- 
byshire factories, calls loudly for improvement. The great desi- 

deratum is to have the whole of the milk in the vat as near the 
same degree of temperature as possible. With the present arrange- 
ments this cannot be accomplished ; but at a small additional out- 
lay the difficulty can be overcome. In America what is claimed 
as an infallible test of acidity is the application of a hot iron to a 
lump of curd. The iron should only be searing hot ; the whey is 
pressed with the hand from a piece of curd, which is held on the hot 
iron until it adheres, when the iron is pulled gently away from 
the curd: if the curd is raw it will break short away from the 
iron; as the acid becomes developed the curd will pull out into 
long threads, often 6 or 8 inches in length before it breaks; it is 
claimed that the proper degree of acidity is that at which the 
curd shows the finest and most numerous threads. It is possible 
to construct a simple instrument that will show the acidity with 
the same unerring certainty and precision that a thermometer 

does the temperature. When the exact degree has been attained 
the short leg of a syphon is introduced into the vat, and the whey 
is run off into a pipe which conveys it direct to the whey-cistern. 
The curd is then transferred into what is called the dry vat: this 
vat is 16 feet long, 3 feet 10 inches wide inside, and 1 foot deep, 
having a wooden rack or perforated false bottom, over which a 
cloth-strainer is spread to facilitate the thorough draining of the 
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eurd, The salt is now applied and the curd turned carefully over 
by hand several times, and the large lumps broken. In order to 
insure the salt being distributed as evenly as possible through the 
mass, some makers apply the salt as soon as the curd is dipped 
or put into the dry vat; others endeavour to reduce the tempera- 
ture by turning over several times before salting. The former 
method insures the most even flavour, but it requires the use of a 
greater quantity of salt, as a portion is drained off in the whey. 
The quantity of salt used is 24 lbs. to each hundred pounds of 
curd when the curd is cold, and 3 lbs. when hot. Old cheese- 
makers, from practical experience, have long since discovered 
that the salt of one district is much better suited to their purpose 
than that of another, and that, in fact, by using certain salt, they 
cannot make good cheese. This question of salt is one of vital 
importance to the interests of the cheese-producer; the quality 
of the cheese may be sufficient to satisfy the most fastidious, 
yet if the flavour be rank and strong it is at once ignored, and its 
value in the market depreciated accordingly. Curd cannot be 
dissolved by the action either of cold or hot water; but adda 
portion of soda, and it immediately returns to its liquid state. 
Salt contains a greater or less quantity of free soda; this soda, 
acting on the curd, sets up a chemical action which permeates and 
taints the whole mass, and to this cause may also be attributed 
the flecked or spotted appearance so often met with in coloured 
cheese. In all industrial occupations the first element of success 
is to produce an article suited to the ruling taste and fashion of 
the customers. With the cheese-eating public the present taste 
is for mild clean flavour: to accomplish this the whole of the 
salt used in curing cheese must of necessity undergo a chemical 
purification ; afterwards there can be no objection to using it in 
a liquid form. When the curd is salted and cooled it is put 
into the hoops: these are open at both ends; they are 15 inches 
in diameter and 20 inches deep, and are made of strong gal- 
vanised iron in order to resist the great pressure to which they 
are subjected. A square movable board fits on to the bottom 
of the press. This board, when drawn out, is supported in front 
by two legs, whilst the back rests on the bottom of the press; 
upon this the hoop is placed, and a square of thin cloth placed 
over it. The cloth is about 2 inches wider than the diameter of 
the hoop; the curd is now filled in by means of a filling tube, and 
carries the cloth with it to the bottom of the hoop; and when 
full a similar cloth is placed on the top, under the bed or fol- 
lower ; and the board, with the hoop now filled, is slipped into its 
proper position in the press without the hoop being moved. The 

pressure is then applied—slightly at first and increasing by 
<legrees for about the space of two hours, when a pressure of three 
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to four tons is attained. This solidifies the curd and insures 
sufficient cohesion to enable the maker to remove the cheese from 
the hoop and put on the permanent bandage, made of a thin cloth 
called tiffany, in width about 2 inches more than the depth of 
the cheese. A length sufficient to encircle the cheese is cut off, 
and the two ends are joined together by an overlay seam; they are 
then slipped on to the cheese, and the spare inch at each end 
is carefully turned over the top and bottom. The cheese is then 
returned to the hoop and the pressure again applied, this time 
amounting to from four to five tons. This pressure having been 
continued from eighteen to twenty hours, the cheeses are then 
taken out and at once conveyed to the curing-room. For the 
first two or three days after the cheese has been removed from 
the hoops it should be daily rubbed over with melted whey butter 
in a hot state. If this is neglected, sudden changes of tem- 
perature cause the rind of the cheese rapidly to contract, leaving 
it full of unsightly cracks and fissures, forming a birthplace and 
nursery for flies, skippers, and a whole host of insect enemies. It 
is of great importance that the curing-room should be kept at 
a uniform temperature; and to obtain fine quality considerable 
attention should be given to insure free ventilation, The cold air 
should be admitted only at the level of the floor of the curing- 
room, and a passage should be provided at the top of the build- 
ing for the egress of the vitiated and heated air. Both openings 
should be so constructed as to be entirely under control and capable 
of being regulated at pleasure. For the first six weeks the cheese 
should be kept in an even temperature of from 70° to 75°; it 
should then be gradually cooled down to 65°, at which temperature 
it should remain for a fortnight; and if clean and well made, it 
will then have attained that stage of mild flavour so generally 
appreciated by the best customers. Both in the Derby and Long- 
ford factories the heating of the curing-rooms has been accom- 
plished by the use of stoves. This, though the cheapest, is not 
the best means; for by the use of hot water the heat is more 
evenly distributed through the room, and the degree of tempera- 
ture is more easily regulated. The boiler used for generating 
steam to raise the temperature of the milk during the process of 
manufacture might also be connected with a system of pipes in 
which a circulation of hot water would be kept up, sufficient of 
itself to heat the curing-room. 

At Longford, the Hon. Mr. Coke not only devoted his time to 
practical details, but also spent a large sum of money in the 
erection of buildings, and in conveying water from a long distance 
through underground pipes, in order to insure a low and equable 
temperature. All the internal fittings are on the most im- 
proved principle of the best American factories, so that nothing 
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is wanting to give the movement a fair and unbiassed trial. 
The results have exceeded the most sanguine expectations, and 
attained a complete success. It is not too much to say that the 
cheese made at Longford is considerably superior to that made 
at Derby. The independent and unanimous testimony of gen- 
tlemen of high standing, from widely different localities, pro- 
nounces some of the Longford make equal to that of the very 
best Cheddar, entirely free from the peculiar flavour inseparable 
from all American made cheese. Some have expressed a doubt 
as to the possibility of testing the quality of the milk contributed 
by the different patrons to a factory, and the detection of fraud 
by skimming or by adulterating with skim-milk or water. 
With ordinary care and attention it is quite within the power of 
the manager to detect any attempt of the kind. The cream-gauge 
is a true and unerring test as to the quantity of cream, and the 
lactometer, by showing the specific gravity of the skim-milk, would 
indicate an excess of water. On looking over the factories, Mr. 
H. M. Jenkins recommended the use of graduated glass tubes as 
tests of the caseine or cheesy matter contained in different samples 
of milk. These tubes are filled with milk to a fixed point, and a 
small quantity of rennet is added; the curd, when formed, is cut 
with a wire, and the tubes dipped into hot water to raise the tem- 
perature sufficiently to cause the separation of the whey; the curd 
settles to the bottom, and the graduated scale on the tube shows 
at a glance the proportion of curd, The quantity might be more 
correctly ascertained by removing and pressing the curd, and 
then weighing it; but to do this correctly would require the use 
of delicate machinery, and an amount of education and intelli- 
gence scarcely to be expected amongst ordinary cheesemakers at 
the present time. The state of health and condition of the cow 
exercises a marked effect both on the quantity and quality of the 
produce. It is vain to expect milk rich either in butter or in 
cheese from a cow when very lean, even though her present food 
may be rich and liberal in allowance. When proper materials 
are furnished the animal economy has the first claim, and the 
renovation of tissues prevents the secretion of milk. As is well- 
known, in the case of turnips and some acrid weeds, the flavour 
of the milk becomes tainted by the food, and this is much more 
the case when the cow is deprived of the use of clean water, and 
can only slake her thirst from some stagnant pool, which is often 
replenished by the urine from the cowshed, or by the drainage 
from the dunghill. Unlike the solid food the liquid is absorbed, 
and at once enters into the circulation, carrying with it, and 
commingling with the secretions, the germs of corruption. To the 
water alone may be attributed, in great part, the inferior cheese 
produced in most of the Dutch dairies. 



4 

58 Cheese Factories in Derbyshire. 

Many years ago, when the breeding of Galloway cattle was 
extensively practised in the district whence they derive their 
name, and before the cultivation of the turnip became general, 
large droves of this thrifty breed might be yearly seen slowly 
wending their way to the Midland and Southern counties, there 
to be finished off on the rich pastures of the south. It was 
then the fashion to spay all the females not required to keep up 
the herd. The practice still lingers, and occasionally a lot of 
spayed heifers may be seen on Norwich Hill; they are highly 
esteemed by the grazier, as they graze quietly and lay on flesh 
much quicker than bullocks. 

In some of the dairy districts of America they have adopted 
the system of spaying their milking cows. The operation is per- 
formed about six weeks after calving, and cows of from 6 to 8 
years old are preferred. It is claimed that they produce at 
least one-third more milk, which is also much richer in quality, 
and that the milk will flow unabated for several years in skilful 
hands, The operation of spaying is attended with little risk, and 
the experiment would be a most interesting one to try in this 
country. 

The chief cause of regret in the Derbyshire cheese-factory 
experiment is that the whey has not realised its full value. 
Although a considerable quantity of whey butter was made 
at the Longford factory, none was made at Derby, from the 
want of suitable arrangements. The experience of the past year 
leaves little doubt that, by scalding the whey, from 6 to 8 ozs. 
per cow per week may be gathered. At the Longford factory 
the milk contributors took the whey at 3d. per gallon, each man 
being charged with what he received. At Derby a small quan- 
tity of sweet whey was sold each day for drinking, at 2d. per 
gallon; the rest was disposed of for pig feeding, one farmer 
drawing it a distance of 4 miles. 

As there is a considerable stock of cheese on hand at both 
factories, it is impossible to lay before the public the exact 
financial position of the Association. Suffice it to say that 40 
tons of cheese have been sold at an average of 80s. per 120|bs., 
that the cost of making has been 2s. 3d. per cwt. at Long- 
ford, and 3s. at Derby. A vast number of people have visited 
the factories, more particularly the one at Derby, where there has 
been a constant influx of visitors every day. To no respectable 
person has admittance been refused, and all questions have 
been answered as far as possible. As an entirely new building 
had to be erected at Longford the early part of the season was 
lost. Cheese-making did not commence there until the 20th of 
May ; there were 27 contributors of milk to this factory, forming 
an aggregate of 500 cows; the quantity of milk supplied was 
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170,867 gallons, which at 64d. per gallon amounted to 46277. 
13s. The total cost of labour expended on the manufacture of 
the cheese was 176/. 7s. 9d., or 2s. 3$d. per cwt.; the sales 
of whey amounted to 2517. 10s. 6d., and that of whey butter to 
647. 2s. 

The first cheese was made at the Derby factory on the 8th of 
April; there were 17 contributors of milk to this factory, giving 
a total of 300 cows; the quantity of milk delivered was 
130,837 gallons, which at 64d. per gallon amounted to 35431. 
10s. ; the whey sold realised 228/. 7s. 6d.; the labour cost 1781. 
12s. 5d., or 3s. 4d. per cwt. The severe and long-continued 
drought, together with the prevalence of foot-and-mouth disease, 
which was rife in the district, and visited several farms from 
which supplies to the factory were drawn, making the summer of 
1870 a trying one for dairy farmers, reduced the produce of the 
cows far below the average of ordinary seasons. The following 
tables show the quantity of milk received at the Derby factory 
from the 28th of August to the 25th of October, and also 
the number of pounds of milk it took to produce one pound of 
cheese weighed from the press. Cheese loses 8 per cent. of its 
weight during the process of curing. 

Dame Milk Cheese Pounds of Milk required to 
received. made. make 1 lb. of Cheese. 

1870, Ibs. Tbs. Ibs. O7zs. 
muss; 28" .. .. os 4827 485 10 3°133 

- = Oates Nieter) OSs 4731 461 10 4°092 

== S10) a 4646 4553 10 3°171 
AP Ciloe aa ce eS 4660 461 10 1°339 

September1 .. .. .. 4751 4613 10 4°392 
re 2 4682 4614 10 2°23 
Ne 3 4634 446 10 6°122 

on CLP RAMBO, Boe 4584 4543 10 N25 

3 i) 6 iB inne 4653 466 9 15°177 
si9 Gy sche kh stg 4597 436% 10 8°304 

as 7 4134 443 9 5°137 
“a |) ay aaa fee 4519 454 ©) 15°118 

a Sh edees Ee ae 4357 454% 9 9°25 
ee ROR er. 2 reas 4324 438% 9 13°418 

ise es Sanne besa 4361 4484 9 11°354 

ais 1120 hast Se 4396 452 9 11°276 

ag Us a Soars 4402 4534 9 11°217 
a0) LCE ee 4361 440 9 14°25 
Ss eevee sui so 4268 450 9 7°338 
Ap UG» ve6 Seas 4237 443 9 9-013 

>> LC) oA ae 4285 454 9 13°422 
2 ESieaelid 6 4184 414 10 129 
oF Se Saar cis) os’ 4261 | 429 9 14°394 

2? 2 eau 4160 4314 9 10°186 

re) Sane chee ee 4198 419 10 0°128 
ir Dei ite aie) 4's, 4198 4212 9 15°229 
29 23) 23 ed 4167 4223 9 13°418 

a 2) ong a 4167 42832 9 11°332 
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roy ae Milk Cheese Pounds of Milk required to 
received. made, make 1 Ib, of Cheese. 

1870. Ibs. Ibs. Ibs. ozs. 
September25 .. .. ., 4152 419% 9 14°38 

3) 26) Ai keene 4220 4252 9 14°37 

“5 Dietdns ieee a 4065 429 9 7°261 
nA PA rahi acs ai nda 4217 4492 9 6°122 

+ DOAN. Ahise OL. 4195 428 9 12°352 
44 RDG" Fee coy © aa 3830 419 9 2°006 

October 1 3849 390 9 13° 354 
ai 2 3822 3802 10 0°352 
45 Siena tatill.. 3794 3943 9 9°322 

45 CO 3677 4034 9 1°597 

ia 5 Nets 3626 3823 9 7°334 

oe 6 3595 3983 9 0°208 

+? 7 38623 3724 9 11°308 
5.0 Bet gon at Perc 3454 372% 9 4°208 

30 (2 one. Bat RES 4383 3734 9 5°151 
AG J adhd’ ial ts Ae det iP 3496 8802 9 3°076 
Ay WO Bec hele 3345 379 8 13°081 

34 WR ap So an 3440 370 9 4°28 

ia HEP Mga Me sS 3380 8744 8 13° 226 

ay A ree se, a ee 5248 366 8 13° 362 

3A Ot ys renee res 3298 358 9 3°142 

as NOE Say Sa 3238 3434 9 7°015 
as Ue frie: Soe pai 3165 366% 8 10° 132 

An HS" G3 S65. (450 3015 3422 8 13°018 

ats TCI aaa) oc 3010 353 8 TP 2N7, 

oe FADS SBA G55" MSc 2904 3342 8 15°322 
35 Dip Mbt Teka «59 2775 3074 9 0°192 

6 PPA al as aa 2763 506 9 0°009 

Ae DO asen | eeh es 2650 3064 8 10°172 
si Dy EOS a tits 2747 3113 8 13°101 

+5 Pie WSS laa) se 2724 3133 8 11°77 

Ill.— On Sugar-Beets and Beetroot Distillation. By 
Dr. Aueustus VoELCKER, F.R.S, 

THE existence of crystallizable sugar in beetroots’ was discovered 
in 1747 by the Berlin chemist Marggraf, who obtained from this 
root from 44 to 6 per cent. of sugar identical in all essential 
oints with that derived from sugar-cane, 
For fully half a century Marggraf’s discovery attracted but 

little attention in non-scientific circles; and bore little or no 
practical fruits until the beginning of the present century. 

Experimentally, no doubt, sugar was extracted from beetroot 
long before Napoleon I. encouraged so greatly the establishment 
of beetroot-sugar factories on the Continent; but, on a com- 
mercial scale, beetroot-sugar was, probably, not produced before 
1809. 
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Encouraged by Napoleon I., and aided by the scientific 
labours of several French chemists and the sound judgment and 
knowledge of one of Napoleon’s ministers, the celebrated M. 
Chaptal—a man eminent for chemical and general scientific 
attainments—the new industry, for a time, made rapid progress. 
It sustained a temporary check soon after Napoleon’s fall, and 
vexatious and injudicious fiscal regulations at.one time threat- 
ened to crush altogether the beetroot-sugar industry on the 
Continent. However, increased knowledge, and the spread of 
sounder commercial principles, gave a fresh impulse to the beet- 
root-sugar industry; and, considering the difficulties under 
which it had to struggle at first, its progress has been rapid, 
especially during the last 10 years. 

Since 1860 France has nearly doubled her production of beet- 
root-sugar, and equally great has been the development of the 
beet-sugar industry in North Germany and Belgium. 

There are, at present, over 500 beetroot-sugar factories and 
distilleries in France, nearly 200 in Belgium, about 300 in 
Prussia, and a good number in Austria, Russia, and other 
Continental states. Probably the number of Continental beet- 
root-sugar factories and distilleries does not fall much short 
of 2000. 

Large tracts of land have lately been put under beetroot 
cultivation in Russia; and, under the direction of German 
agriculturists and chemists acquainted with the growth of sugar- 
beets and the manufacture of sugar, most satisfactory practical 
results have been realised in that country of late years. The soil 
of the sugar-beet growing farms in Russia is described as very 
fertile, and the climate of the district well suited for the produc- 
tion of roots rich in sugar. From all I can learn from corre- 
spondents settled in Russia, the manufacture of beetroot-sugar 
has probably a great future there. Russia appears to afford a 
splendid field for the profitable investment of skill-and capital 
in the growth of sugar-beet for the manufacture of sugar and the 
distillation of spirit. 

The recent discovery of immense beds of coprolites and 
phosphatic rocks, running right through the centre of Russia, is 
very important ; and some day, no doubt, millions of tons of 
phosphatic minerals, which at present are scarcely utilized at 
all, will be of the greatest service to the Russian sugar-farmer. 

The manufacture of beetroot-sugar has assumed gigantic pro- 
portions in France, Belgium, Germany, and other Continental 
states, and is still extending in most of them, as will be seen 
by the following numbers, which give the production of beet- 
root-sugar in the year 1869-70 compared with 1867-68 :— _ 
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1869-70, 1867-68. 
Tons, Tons. 

France # Piha mmr? 0501010), Sante ce cym mete 24240)(010,0) 
The Zollverein . Sil ae ee ZOO000 We .1eee 165,000) 
PTUSSI&peoise: ive ary) siya! gs yp O}O00 Maas ccmano (AOD 
Belgium .. ad otuaaice 40,000 .... 32,500 
Poland and Sw eden Ae MN VA50 0)" Cette 15,000 
Holland’ "ey "*. Te A 2000 4s. 7,500 
Austriatitz.) .280s.0 | Soo! Sd O00 aero aID0e 

689,500 630,000 

It appears from these figures that the beetroot, recent as has 
been its use in Europe as a source of sugar, contributes more 
than one quarter of all the sugar known to have been used in 
the world. The first experiment to produce sugar from beet- 
root grown in this country was begun, 3 years ago, by Mr. 
Duncan, at his factory at Lavenham, Suffolk. Although the 
quality of the roots grown in the neighbourhood of Lavenham 
in the two previous years was found to be fully equal in sugar 
to the average quality of French beets, the experiment did not 
prove a success in an economical point of view. Mr. Duncan 
had to deal with inexperienced; hands, and to contend with 
many difficulties inseparable from a new undertaking; but by 
perseverance, and the exercise of much intelligence, he has over- 
come these difficulties, and has now satisfied himself that the 
growth and manufacture of beetroot-sugar can be carried on in 
Suffolk with quite as much success as in the north of France. 
Great credit is due to Mr, Duncan for having introduced success- 
fully into England a new and profitable agricultural industry, 
which gives employment to the surplus labour in agricultural 
districts during 3 or 4 months of the slackest time of the year, 
and is profitable both to the grower of the roots and to the manu- 
facturer of sugar. 

When the experiment was set on foot, three years ago, to grow 
sugar-beets in the neighbourhood of Lavenham, grave doubts 
were expressed in many quarters whether the climate of England 
would prove suitable for beetroot culture. The Suffolk sugar- 
beets in 1868, it is true, were found to contain, on an average, 
fully 10 per cent. of sugar; still, doubts as to the suitability 
of the climate of England for beetroot culture may be reason- 
ably entertained after one year’s experience, for much experi- 
ence of the quality of English sugar-beets for a number of years 
is required before we shall know positively whether England 
possesses natural advantages, or disadvantages, as compared with 
Continental countries in reference to the production of sugar-beets. 

Since the publication of a Paper on the chemistry of sugar- 
beets in vol. v., 2nd Series, part ii., of the ‘ Journal of the Royal 
Agricultural Society,’ in which will be found numerous analyses 
of beets grown in England in 1868, 1 have analysed a good 
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many roots grown in various parts of Great Britain, and have 
thus had the opportunity of forming a sound opinion of the 
quality of sugar-beets raised in 1869 and 1870. 

A record of the results of these analyses, accompanied by a 
few remarks likely to be interesting to sugar-beet growers, it is 
hoped may prove useful at the present time, when the subject 
of beetroot-sugar manufacture and beetroot distilling is attracting 
so much public attention. 

Composition of Sugar-beets grown in England in 1869.—The 
following analyses express the composition of sugar-beets which 
were grown in Berkshire on a naturally stiff but well cultivated 
clay soil :— 

Composition oF BERKSHIRE BEETROOTS. 

AVERAGE OF 2 Roots. 

No. 1, No. 2, No. 3. No. 4. 

Water bias sie 81°28 81°71 84°40 85°91 
*Albuminous compounds .. 1°24 “98 “91 87 
Crude fibre (pulp) .. 4°01 4°02 3°04 3°73 
Crystallizable sugar smear 11°87 12°02 9°14 7°98 
Pectin, colouring matter, &c. 63 "45 “54 “41 
Mineral matter (ash) .. . 97 "82 “97 1°10 

100-00 100°00 100°00 100°00 

Specific gravity of juice .. 1°0698 1°0709 1°0559 1°0507 
At a temperature of : (polis loon 59° F. 59° F. 

Ib. 02s, Ib. ozs. Ibs, lb 
Weight of roots cokes ike LG 1 122 23 12 
Weight of 2ndroot.. .. .. iy 1 te 

* Containing nitrogen .. oo. 1°99 °157 °145 139 

These 4 specimens were grown on the same farm, but on 
different fields, 

Nos. 1 and 2, it will be seen, are rich in sugar, No. 3 
contains a fair average proportion, and No. 4, although it 
weighed 1 Ib. less than No. 3, contained 1 per cent. less sugar 
than No. 3, and 4 per cent. less than No. 2. 

Ihave not been able to learn under what particular circum- 
stances the several roots were grown. The differences in their 
quality, no doubt, were due either to variations in the soil, or to 
the kind and quantity of manure with which they were grown. 

The land upon which sugar-beets are intended to be grown 
should be thoroughly and deeply cultivated in order that the roots 
may readily penetrate into the soil, and not grow out of it, which 
they will do when they are grown on heavy and badly worked soils. 

Deep cultivation, so favourable to all root crops, is absolutely 
indispensable for the production of beets rich in sugar; for 
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experience has shown that the portion of the root, which in 
badly worked land grows out of the soil, is much poorer in 
sugar than the lower part covered by soil. For this reason it 
is well to draw the soil round the roots as closely as possible 
when the crop is horse- or hand-hoed. In proof of the fact 
that the lower part of beetroots grown in the soil is richer in 
sugar than the top part grown out of it, {wo analyses of a sugar- 
beet grown in Berkshire may be quoted. The lower part of the 
root weighed 2 lbs. 8 ozs., and the upper and somewhat green- 
coloured part weighed 5 ozs.; and an analysis of two separate 
portions of the root furnished the following results :— 

Lower part, Upper part, 
Weighing 23 Ibs. Weighing 5 ozs. 

Watery... eee 86°05 Fonte tsi(740) 
*Albuminous compounds Aa Be Pw SABE 2°39 
Crude fibre (pulp) Sse leace SOG" meaters 3°73 
Crystallizable sugar .. .. .. SOD nes 4:24 
Pectin, colouring matter, &c. .. eis} an as “40 
Mineral matter (ash) .. .. .. UPI a5 se 2:04 

100:00 100:00 
*Containing nitrogen .. .. 131 *382 
Specific gravity of juice 3g UNO) 
Atatemperatureof .. .. 59° F. 

The top part thus contained only about one-half the amount 
of sugar which was found in the lower portion of the same root, 
and it, moreover, abounded in albuminous compounds and saline 
mineral matters, constituents which are great impediments to the 
extraction of crystallizable sugar. 

_ Roots containing only 4 per cent. of sugar, as much as 2 
per cent. of saline mineral matter, and about the same quantity 
of albuminous compounds, are practically useless for the manu- 
facture of sugar. For this reason the greenish-coloured top 
part of beets is cut off in the factory before the roots are reduced 
to pulp by the Tasping machinery, 

The proportions of water and sugar in other roots grown in 
Berkshire in 1869 were the following :— 

Per centage Per centage 
of Water. of Sugar. 

8045 .... 11:04 
SUSIE TAG POUL SPL ES Rien er eemeneatie 
so vbieel patel Bee reine Seer GIK5O). Raveeorge. 
: 83:55) Jokes CICS 

82°92 .... 10:55 
83°44 .... 10°32 

eo 
Composition of pei -beets grown in 1869, in Ayrshire, by the 

Right Hon. T. F. Kennedy, Dalquarrhan Castle, Miybole.—One 
root weighing 33 lbs. was analysed separately, and 3 other roots, 
weighing respectively 44 lbs, 2 ozs., 42 lbs. 14 0z., and 34 Ibs. were 
analysed together as one sample, with the following results :— 
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Composition of Ayrshire Sugar-beets in 1869. 

No. 1. No. 2. 

WS Pd ie OU: OS, yp ody 56 hae 
*Albuminous compounds Av Ae Ue Seivaben a! wel) 
Crude fibre (pulp) at Va es BG ete Meth 
Crystallizable sugar «www OOP eid Mb 29 
Pectin, &c. .. <2 BURA O40) iedia 30 
Mineral matter (ash) ant) fees TAA ace asy ici Lead 

100:00 100-00 
* Containing nitrogen ..  .. QUE Biivastt | 5256 

Specific gravity of juice .. TrOLS5, viva .pyakiO4d 
Ata temperature of .. .. GSW LE gran esse oe 

These roots are very poor in sugar, and hardly better than 
common mangolds. In 1868 Mr. Kennedy grew beet at May- 
bole of a much superior character, some containing as much as 
12 per cent. of sugar. The season of 1869 was certainly not 
less favourable for the development of sugar in roots than 1868, 
and hence the poverty of the beets grown by Mr. Kennedy in 
1869 must have been due entirely to the mode of culture. 

Monster roots, as is well known, are always very watery, poor 
in sugar, and consequently equally bad for feeding purposes and 
for the manufacture of sugar. 
Two such roots grown in 1869 at Buscot Park by Mr. Camp- 

bell were sent to me for analysis by that gentleman, together 
with two species of French beets. The contrast in the quality 
of these big roots and moderately sized specimens is very striking, 
as will be seen by the following analyses, which I have grouped 
together, with an average analysis of 15 lots of beets, grown in 
1869, in the neighbourhood of Lavenham in Suffolk. 

No. 1. | No. 2. | No. 8. | No. 4. No. 5. 
NS ee 

Water  .. sie py Fare 83°75 84°08 91°35 91°50 82°46 
Crystallizable : sugar ee tae 10°56 | 10°98 4°05 3°89 11°06 

“Albuminous compounds Fe 93 78 1°35 1°04 “81 
Pectin and colouring matter "62 “68 34 36 66 
Crude fibre (pulp)... .. .. 2°98 2°71 U7 2) 290 3°87 
Mineral matter (ash) .. .. 1°16 dit HOUG, 1°31 1°14 

Specific gravity of juice .. | 1°0579 | 1°0646 | 1:0352 | 1-0338 | 1:06218 
Mibatemperatureof .. .. | 58°F. | 58°F. | 58°F. | 58° F. 64° F, 

" Ibs. Ib. ozs. Ibs. Ibs. 

Weight ofroots .. .. .. 24 Ty PLOz: 16 123 

* Containing nitrogen .. .. "149 "125 S2LOr eis cxere h') "128 

No. 1 Collette rose (French beet). No. 2 Lanthiez (French beet). 
Nos. 8 and 4 beets grown at Buscot Park, No. 5 Lavenham beets. 

VOL. VII.—S. S. FE 
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The beets which were grown in Suffolk, it will be seen, are 
fully as rich in sugar as the French roots, and in all other respects 
quite equal to them for the manufacture of sugar. 

Well matured roots, whilst rich in sugar, contain compa- 
ratively little albuminous matter. A high percentage of water, 
as in the case of the Berkshire beets, is frequently accompanied 
by a larger amount of albuminous compounds than that in roots 
containing very much more solid matter. 

Indeed, much albuminous matter in roots indicates immaturity 
and poverty in sugar, a condition characteristic of big, exces- 
sively manured roots, 

Beets grown in Ireland in 1869.—Three lots of sugar-beets, of 
4 roots each, grown experimentally at GlJasneyin, on analysis 
were found to have the following composition. 

| No No. 2. No. 8 

Wiatee ne tt) is. ee ose een 85°60 85°59 89°09 
*Albuminous compounds od 1°47 1°66 2% 
Crystallizable sugar... .. 8°56 7°87 6°73 
LEG IS ON she cag ash ce °54 rie, *A5 
@rade'frbre ar, Sas te 2°87 3°06 2°48 
Mineral matter (ash) -. .. | 96 1°07 “98 

| 100°00 100°00 100°00 

Specific gravity of juice .. | 1°0505 1°0554 1°0478 
Atatemperature of .. .. 67° F. 60° F. 61° F. 
Weight of each root :— Ibs. ozs. Ibs. 7s. Ibs. ozs. 

INGMIS Ose ea ae 2 0 i 3 62 
RED hae AS ES 2 12 2 0 28 
08) pintoreai-anties Ses nei 2 2 
ed ite he 1 18 9 12 

* Containing nitrogen .. «. *236 267 *204 

The beets marked No. 1, were sown in drills on the 18th to 
the 15th of May, 21 inches apart, and 6 inches in the row; no 
manure was applied, the previous crop (mangolds) having been 
manured at the rate of 25 tons per statute acre. 

Estimated produce per acre—i3d tons 2 ewts. d qrs. 
No. 2. Sown 11th and 12th May, in drills 27 inches apart, 

and 6 inches in the row. Farmyard manure was applied at the 
rate of 25 tons per statute acre. Previous crop swedes. 

Estimated produce per acre—19 tons 2 ewts. 3 qrs. 
No. 3. Sown on the 16th of May, in drills on the flat, 21 

inches apart, and 6 inches in the row. Farmyard manure was 
applied at the rate of 12 tons per acre. Previous crop oats, 
followed by rape as a stolen crop. 

Estimated produce—10 tons 5 ewts. 2 qrs. per acre. 
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These experiments are interesting, as showing the prejudicial 
effect of the direct application of farmyard manure to sugar- 
beets, especially if the crop is sown as late as were the roots in 
the Glasnevin experiments. 

Without manure, it will be noticed the beets No. 1 yielded 
8:56 per cent. of sugar ; with a moderate dressing of farmyard- 
manure, Lot 2 produced 7:87 per cent.; and Lot 3, with a full 
dressing of farmyard manure, 6°73 per cent. of sugar. 

The Glasnevin experiments did not give very encouraging 
results, but it must not be inferred from this that the climate of 
Ireland is not suitable for sugar-beets, for in similar experiments 
made at Glasnevin in 1870, beetroots were obtained, which were 
much richer in sugar than those grown in the previous season, 
The comparative poverty of the Glasnevin beets in sugar in 1869 
appears to have been mainly due to late sowing and to the 
application of farmyard manure to two of the lots, in consequence 
of which the roots did not get fully ripe. 

The Hon, Agar Ellis, who takes a great interest in all matters 
likely to affect the material welfare of Ireland, instituted, both 
in 1869 and in 1870, experiments on the growth of beetroots, 
with a view of ascertaining whether the climate of Ireland is 
suitable for producing roots sufficiently rich in sugar to be used 
for the manufacture of sugar. 
A number of sugar-beets, grown mostly in the county of Kil- 

kenny, were sent to me for examination by Mr. Agar Ellis. 
Their composition is given in the Table overleaf :— 

The beets, No. 1, were grown on poor light soil after a crop 
of ley-oats the previous year, with about 30 tons of farmyard 
manure and 6 ewts. of Lawes’s superphosphate per Irish acre. 
The weight of sugar-beets upon 1 square perch without tops was 
3 ewts. 

The beets marked No. 2 were grown at Woodstock Farm, 
county Kilkenny, and No, 2 at Woodstock Garden. The seed, 
supplied by the Hon. Agar Ellis, M.P., was sown about the 
middle of April in garden ground, trenched 4 feet deep 2 years 
before. The ground stands at about 400 feet altitude. No 
manure was used, except a sprinkling of charred earth, which 
was put on the ground previous to the seed being sown. The 
ground was kept clean and a little earth was forked up to the 
roots in July. The plants stood in the line from 3 to 6 inches 
from each other. The weight of the crops per imperial acre, 
taking the average weight of a yard, would be about 50 tons. 

No. 38, Grown by Mr. Thomas Seigne, Kilfane Farm, Kil- 
kenny. 

No. 4. Grown by Viscount Clifden, at the gardens, Gowran 
Castle, 200 feet above the sea-level. The seed was sown on 

F2 
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the 20th of April, on very heavy loam without manure, the land 
having been regularly manured for many years previous. 

The crop was irregular, and produced about 40 tons of roots 
per acre. 

No. 5. Grown at Gowran Farm. 
No. 6. Grown by Mr. Thomas Lyster, Dunbell, county Kil- 

kenny, on stiff clay land. 
No. 8. shows the composition of-an average sample of 6 

carrot-shaped sugar-beets, grown in the county Kilkenny, and No. 
9 that of 6 pear-shaped beets. 

Mr. Lyster’s beets, it will be seen, weighed, on an average, 
24 lbs. each, and contained, in round numbers, 11 per cent. of 
sugar, Excepting Mr. Lyster’s beets, the remainder of the roots 
grown in the county of Kilkenny in 1869 contained about 74 
per cent. of sugar on an average. 

CoMPOSITION OF SUGAR-BEETS GROWN IN 1870 In ENGLAND 
AND IRELAND. 

The culture of sugar-beet in England has been largely 
extended in 1870, by Mr. A. Campbell, at Buscot Park, Berk- 
shire ; and by the farmers in the neighbourhood of Lavenham 
in Suffolk. 

In both these localities the sugar-producing qualities of the 
roots have been most satisfactory. ‘The beets on an average were 
found to contain fully 12 per cent. of sugar. Mr. Duncan informs 
me that he expects, as the result of this season’s working, to 
obtain from the whole of the roots which were supplied to him in 
1870, 8 per cent. of saleable crystallized sugar of fine quality. 
By way of experiment, sugar-beets were grown this season in 

various parts of England. I have made analyses of beetroots 
grown in 1870, in the neighbourhood of Wallingford, Berkshire, 
in two places in Yorkshire, others raised near Sandwich, and 
also on several farms in the county of Kilkenny, Ireland. I 
shall now proceed by briefly reporting on the qualities of these 
roots. 

Composition of Sugar-beets, grown near Wallingford, Berkshire. 
—The following analyses were made of average samples of 4 
roots per lot. 

The seed for No. 1, white Silesian Beets, was supplied by 
Messrs, Gibbs and Co.; No. 2 red, and No. 3, white Silesian 
Beets, were grown from seed obtained from Douai. 

} The analyses show that all three lots of Wallingford roots were 
rich in sugar, There is no great difference either in the weight 
of the roots of the several lots, or in their sugar-producing 
qualities, The climate of a country in which beetroots can be 
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grown as rich in sugar as the Berkshire specimens, would appear 
favourable for the cultivation of that crop. 

Composition OF SUGAR-BEETS GRowN IN 1870, NEAR WALLINGFORD, 
BrERxksHIRE. 

No. 1 No, 2 No. 3. 

Water .. . oe 7on28 79°84 80°98 
*Albuminous compounds - 5 1°82 1°92 1°55 
Crude fibre (pulp)... ..  .. 4°18 4°20 3°20 
Pectin, colouring matter, &c, “45 “54 "47 
Crystallizable sugar... 13°31 12°51 12°72 
Mineral matter (ash) ..  .. 1°01 “99 1°08 

100°00 100-00 100°00 

Specific gravity of juice .. 1°0759 1°0752 1°0698 
Atatemperatureof .. .. 67° F. 70° F. 67° F. 
Weight of each root :— Ib. ozs. Ib. ozs. Ib. ozs. 

No. 1 F he, 8% Ls MGR bw 88 
BC) 1, . oF 1 “4 1 02 
aS i hee | 1 32 T=- 20 
>> 4 One oz O 103 oO 112 

* Containing nitrogen ... .. #292 “308 °248 

ComposITION OF SUGAR-BEETS GROWN IN YORKSHIRE AND IN SURREY. 

No. 1. No.2. | No.3. No. 4. 

Water eect ce ss See oie 84°41 80°78 82°29 85°45 

* Albuminous compounds Bern ee 95 95 1°23 1°45 
Crude fibre (pulp) eRe. Ss 2°60 3°65 | 3°17 2°40 
Pectin, &e. .. BF Com nce 67 47 “47 “41 
Crystallizable Tepid wae ee 10°43 13°27 11°78 9°06 
Mineral matter (ash) 30° 00 “94 “88 1°06 1°23 

Specific gravity of juice .. .. 1°0585 1°0677 1°0658 1°0523 
Atatemperatureof.. .. .. HO? 1, 60° F. 66° F. NOcenG 
Weight of roots :-— Ibs. ozs. Ib. ozs. Ibs. ozs. Ibs. ozs. 

No. 1 3 | 2 152 1 32 35 6 5 
Aso - a8 oa 6 0 
oe | lt gies 2 12 
eid 1 10 39 
fie | 0 15 2114 
ee : 0142 | 2 10 

* Containing nitrogen jc ee | 152 } "152 198 232 

The beets marked Nos, 1 and 2 were grown in Yorkshire. 
No. 1, at Bassal, by Mr. Charles Ellershaw; and No. 2, at 
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Myton Hall, Helperley. Both lots are excellent sugar-beets, 
No, 2 being particularly rich in sugar, and free from an undue 
proportion of albuminous and saline constituents, which present 
obstacles to the extraction of erystallizable sugar. 

The roots marked Nos, 3 and 4, were grown near Sandwich, 
by Sir Walter James. 

Of a number of roots sent for examination I selected two 
very large ones, weighing, when trimmed to the same extent as 
they are by manufacturers of beetroot-sugar, 6 Ibs. 5 ozs, and 
6 lbs. respectively, and analysed them together. I fully expected 
the amount of sugar in these big roots to have been low, but, 
contrary to my expectation, I found as muchas 9 per cent. of sugar 
in them. The analysis in column No. 3 was made with a sample 
of 6 beets, weighing on an average nearly 3 lbs. per root, and 
containing 11} per cwt. of crystallizable sugar. 

This is a very satisfactory result, showing that good sized 
roots, of a high sugar-producing quality, can be grown in England 
under favourable conditions. 

In the next place, I have to report on the quality of sugar- 
beets grown in 1870 on various farms in the county of Kilkenny, 
Ireland. The beets were sent to me for examination by the 
Hon. Agar Ellis, M.P., and the results of their examination are 
incorporated in the Table overleaf :— 

Nos. 1, 2, and 3 were beetroots grown by Viscount Clifden, 
Gowran demesne, on heavy loam, with yellow clay subsoil ; ley- 
oats, in 1869; manured for beet in 1870, with 6 cwts. best 
superphospate per Irish acre. 

No. 4, grown by Mr. Thomas Seigne, Kilfane Farm, on heavy 
clay land resting on limestone bottom; manure 6 cwts. super- 
phosphate per Irish acre. Preceding crops—oats following 
potatoes, 

No. 5, grown by Mr. Thomas Seigne, Coppena Farm, on light 
loam, marly bottom; manure 6 cwts. superphosphate per Irish 
acre; preceding crop, barley. This farm is situated on a hill- 
side, upwards of 600 feet above the level of the sea. 

No. 6, grown by Mr. Thomas Lyster, Dunbell, on a stiff clay 
soil; manures—half farmyard manure, and 6 cwts. superphos~ 
phate per Irish acre. 

No. 7, grown by Mr. Thomas Murphy, Coppena. 
No. 8, grown at Mount Loftus, on rich loam, with farmyard 

manure. 
Nos. 9 and 10 were grown by Mr. Henry Flood, Viewmont. 
The preceding analyses were made of fair average samples of 

5 or 6 roots, perfectly clean, and having the top part or crown 
cut off, 

The roots grown by Viscount Clifden are capital sugar-beets. 
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Although they weighed from 14 to 2 Ibs. each, cleaned and 
trimmed in the same way as by beetroot-sugar makers, they, 
nevertheless, contained nearly 15 per cent. of sugar. 

It is worthy of special notice that the beets No, 5 grown by 
Mr. Thomas Seigne, contained 12 per cent. of sugar in round 
numbers, although they weighed on an average about 34 lbs. 
each, This shows that, in a favourable season, good sized roots, 
and yet roots rich in sugar, can be grown in Ireland. 

It will be noticed, that of the ten lots of beets three lots con- 
tained nearly 15 per cent. of crystallizable sugar, 

2 lots contained 134 per cent. on an average. 
Th Mes ss from 12 to 12? per cent. 
Re - about 10 per cent, on an average. 
These results speak for themselves; they show, at all events, 

that excellent sugar-beets were grown in Ireland in 1870. 1 ques- 
tion much whether better sugar-beets were grown in that season 
in the most favoured beetroot districts of Belgium or France. 

The summer and autumn of 1870 were, no doubt, highly 
conducive to the development of sugar in root-crops, and pro- 
bably the beetroots which were raised in England and lreland 
in 1870 were richer in sugar than they are likely to be in 
average seasons. Still, considering that we now have three 
years’ recent experience on the cultivation of sugar-beets, there 
seems to me no good reason why beetroot should not be pro- 
fitably cultivated in many parts of the United Kingdom. In a 
good season, I believe from 18 to 20 tons of beets, of as good 
a sugar-producing quality as in France or Belgium, may be 
grown without difficulty. 

The farmer will run very little risk by trying the experiment 
to grow sugar-beets instead of common mangolds, for if he 
cannot obtain a good price for his roots from the sugar-manu- 
facturer he can use the beet for cattle food, and although he may 
not get so heavy a crop as he does when he plants common 
mangolds, it has to be borne in mind that 1 ton of sugar-beets is 
equivalent, in nutritive qualities as cattle food, to at least 14 ton 
of good common mangolds. 

Sugar-beets exhaust the land far less than common mangolds, 
and as the former should not be grown with farmyard manure, 
the whole expense of the manure for a crop of beetroots will be 
the cost of 3 to 4 ewts, of superphosphate. 

Common mangolds generally are heavily manured with rotten 
dung, or with dung and guano, or mixed artificial manure 
rich in nitrogen. In consequence of the excess of nitrogenous 
manures which are usually applied to mangolds, the roots do not 
get fully ripe by the time frost sets in, and the crop has to be 
taken up in a more or less immature condition. In this unripe 
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state mangolds, when given to sheep or cattle, not only do them 
no good, but they act medicinally, causing stock to scour. 
Hence mangolds have to be stored in pits, and, speaking 
generally, are not in a fit condition to be consumed either by 
sheep or cattle before the middle of January. Sugar-beets, on 
the other hand, come earlier to maturity, and in fair average 
seasons may be consumed as cattle food with advantage, as early 
as October. <A few acres of sugar-beet, I cannot help thinking, 
would supply more solid feeding matter, and food of a more 
nutritious character, than a good many acres of watery and 
spongy, tasteless and innutritious, stubble-turnips. It appears a 
very desirable thing on many farms to have the command of good 
autumn or early winter food, and not to consume the mangold or 
swede crop too soon, and sugar-beets would be useful, I believe, 
in bridging over the period when common mangolds cannot be 
given to stock with safety. 

Beetroot distillation.—In connection with the manufacture of 
sugar, the distillation of spirit is frequently carried on in con- 
tinental beetroot-sugar factories. In France alone there are about 
500 beetroot distilleries, and in Belgium and Germany also the 
work of distilling spirit is often combined with the manufacture 
of beetroot-sugar. The most profitable return for the molasses 
produced in refining and crystallizing beetroot-sugar, appears to 
be realised by their conversion into spirit; and hence we find, 
on the continent, attached to many beetroot-sugar factories, distil- 
leries in which molasses are thus utilized. The combination of 
these two branches of industry, moreover, has the advantage that, 
in seasons when the proportion of sugar in the roots is too poor 
to yield much profit to the manufacturer, if he extracts the sugar 
in the beets, he may, with greater profit, utilize the beet-crop by 
fermenting the sliced beets or their sugary juice, and obtain, by 
distillation from the fermented materials, the spirit which has 
been produced by the act of fermentation, Again, when the 
market price of spirit is high and that of sugar low, it may, even 
in good seasons, pay better to make spirit instead of sugar from 
beetroots, and hence beetroot distilling is at times vigorously 
pursued in France, whilst the manufacture of sugar is stopped for 
a season. Indeed, it is maintained by the advocates of beetroot 
distilleries, that the distillation of spirit is on the whole a more 
profitable business than the manufacture of beetroot-sugar ; and 
in consequence of this opinion prevailing in France, a good many 
sugar-factories in that country have of late years been entirely 
converted into distilleries. 

In comparison with the manufacture of beetroot-sugar, the 
operations that have to be carried out in beetroot distilleries are 
very simple. 
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In the first place, the roots are passed through a washing- 
machine, and thoroughly cleansed from all adhering earth and 
dirt. The clean roots are then rasped, or cut by proper machinery 
into thin slices, The pulped or sliced beets have next to be treated 
according to one of the three following plans :— 

1. The pulp is mixed with a small quantity of sulphuric acid, 

and then placed in suitable presses ; the expressed pulp is carted 
away, and constitutes a valuable food for fattening cattle. The 
juice is run into the fermenting vats, of convenient capacity. A 
number of fermenting vats, generally made of wood, and filled 
with juice in a more or less advanced state of fermentation, are 
kept in a separate room, in which a proper and uniform tem- 
perature highly conducive to a steady fermentation of the sugary 
liquid is maintained. When all the sugar has been transformed 
into alcohol, and the fermentation been completed, which is seen 
by the liquid ceasing to give off bubbles of carbonic acid gas 
and becoming quiet, the dilute alcoholic liquid or wash is pumped 
into the stills, and, by the simple process of distillation, the 
alcohol, more or less diluted with water, and contaminated with 
certain by-products of fermentation, is separated from the larger 
proportion of the water, which remains in the stills, and sub- 
sequently is allowed to run to waste as useless. By these simple 
operations impure spirit of a certain strength may be obtained 
by labourers of ordinary intelligence. 

2. The sliced beetroots are subjected to the process of mace- 
ration, and displacement of the sugary juice by hot wash (Cham- 
ponoi’s method). It is essential to success that the slices are 
neither too thick nor too thin; in the former case, the liquid em- 
ployed in macerating the sliced beets, which is slightly acidulated 
with sulphuric acid, does not readily penetrate the cells containing 
the sugary juice, and a larger quantity of liquid has to be used 
for the extraction of the juice than is necessary if the slices 
are of the proper dimensions. In consequence of this excess of 
acidulated water, which has to be used in order to avoid loss 
of sugar, the juice obtained under these circumstances becomes 
too dilute to ferment subsequently with regularity. On the other 
hand, if the slices are too thin, their texture is broken up too 
much, and they are apt to form pulpy masses, which can only be 
imperfectly extracted by the warm macerating liquid. In Cham- 
ponoi’s process of maceration the use of presses is avoided, and 
the sugar contained in the beets passes by displacement into 
solution. The sugary liquid readily enters into fermentation 
without the addition of yeast. The alcohol contained in the 
fermented juice or wash is finally obtained by distillation in 
ordinary stills. * 

8. According to Leplay’s plan the beets are sliced, and the 
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slices placed in vats and subjected to fermentation without 
undergoing any previous treatment. During the fermentation 
the sugar is converted into alcohol, which remains in the slices, 
and on completion of this transforming process the fermented 
slices are introduced into stills of a peculiar construction, and 
the alcohol drawn off by distillation, The residuary slices in 
the stills, having been subjected to the effects of boiling water, 
are too much saturated with water, and in too pulpy a condition 
to be carted away for cattle-food, with convenience or advantage, 
to a farm at some distance from the distillery ; hence the cooked 
slices in the stills, after the extraction of the alcohol, have to be 
consumed by fattening cattle in the immediate neighbourhood 
of the distillery. 

With regard to the comparative merits of the press-system 
and Chanponoi’s plan or Leplay’s system, it may be stated that 
the opinions of practical distillers in France and Germany are 
divided. Some advocate one system, others speak in favour of 
another. The advantages and defects of each of the three sys- 
tems have been freely discussed by writers on beetroot distilling 
without leading to a definite result showing, under all circum- 
stances, a decided superiority of any one plan. Arguments 
based on purely theoretical considerations may be advanced in 
favour of any of the three preceding systems, but it appears to 
me that local conveniences rather than practical arguments will 
decide which of the three plans is the most economical and 
desirable for adoption in a particular place. 

The spirit obtained by simple distillation from the fermented 
beetroot juice, or the fermented sliced beets, is not saleable, as 
it is neither sufficiently strong, nor pure enough, to be employed 
for the purposes for which alcohol is used. Besides water, the 
product of the first distillation of the fermented beets contains 
certain compounds, some of which are more volatile than alcohol, 
and others less so. All these by-products of the fermentation of — 
the saccharine beetroot juice are more or less unpleasant to 
the smell and taste. Moreover, several of these impurities in 
crude spirit are poisonous, and hence great care has to be 
bestowed upon the separation of these impurities from the 
alcoholic liquid obtained by the first distillation. 

With a view of separating the alcohol from much of the water 
which is present in the dilute product of the first distillation, 
and of obtaining the alcohol in a pure condition, the impure 
spirit has to be redistilled in a rectifying still, that is, a dis- 
tilling apparatus of a peculiar construction. The special object 
of this rectification is to get rid of the compounds which im- 
part a most disagreeable smell, burning taste, and poisonous 
properties to impure grain or beetroot spirit. These impurities, 
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known under the generic name of grain-, potato-, or fusel-oils, 
have an oily consistency, hence the name. 

They are mixtures of several liquids boiling at a temperature 
varying from 185° to 270°. Fusel, or grain oils, substantially 
consist of a species of alcohol, which, under the name of amylic 
alcohol, is described by scientific chemists as a colourless oily 
liquid, lighter than water, and having a specific gravity of *815, 
Amylic alcohol has a nasty burning taste, a disagreeable smell, 
and is poisonous. It has an analogous constitution to ethyl- 
alcohol, which is but another name for ordinary alcohol, or 
spirits of wine. Amylic alcohol burns readily on approach of 
a lighted taper, mixes in all proportions with wine, alcohol, and 
ether, but not with water. Shaken up with water, amyl-alcohol 
(fusel-oil) rapidly separates, and floats on the surface of the 
water, forming an oily liquid. 

The more perfectly fusel-oil is removed from alcohol in the 
act of rectification, the greater is the commercial value of the 
rectified spirit, apart from its strength, which, of course, affects 
the value of alcoholic liquids. 

The rectification of crude beetroot spirit, and the production 
of clean spirit from it, has been much simplified of late years by 
the introduction of improved rectifying stills, which enable the 
beetroot distiller at the present time to produce spirit of a degree 
of purity which contrasts most favourably with the impure beet- 
root spirit that twelve years ago was made in various localities 
in England. Beetroot distilleries, it may be in the recollection 
of some of the readers of this Journal, were established about 
twelve years ago at Birmingham, in the neighbourhood of Wal- 
lingford, at Minety (Gloucestershire), and in several other locali- 
ties. After a languid existence for a few years, these distilleries 
had to be closed; and during the short time that they were in 
operation, they produced a very inferior kind of spirit that 
could not be used for any of the purposes for which tolerably 
pure spirit must be employed. In fact, the beetroot spirit that 
was made at the time was so much impregnated with fusel-oil, 
that it could only be used for the manufacture of varnishes, 
French polish, and for other preparations for which the strong 
and impure alcohol, selling at the lowest market price, is as 
suitable as well rectified and much more expensive spirit. 

Formerly animal charcoal was largely used by rectifiers of 
crude grain and beetroot spirits. At present the use of charcoal 
has been entirely superseded by the improved distilling and 
rectifymg apparatus that may be seen in operation in most of 
the Continental distilleries. 
Two years ago, Mr. Robert Campbell, of Buscot Park, 

erected a beetroot distillery on an extensive scale on his estate 
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in Berkshire, and is now carrying out for the second year an 
experiment on a scale which will ultimately result either in a 
splendid success or a gigantic failure. Mr, Campbell’s spirited 

- enterprise will be watched with great interest by the agricultural 
community. Mr. Campbell, who farms about 5000 acres of land, 
expects to grow yearly not less than from 10,000 to 12,000 tons 
of beetroot for distilling purposes, and to be supplied by his 
distillery with sufficient refuse pulp to feed 12,000 sheep and 
2500 oxen. 

Mr. Campbell, on the strength of the best information obtain- 
able in France and elsewhere, as regards the most efficacious 
rectifying stills for obtaining pure alcohol, decided in favour of 
Messrs. Savalle and Co.’s stills. These stills are held in high 
esteem, not only in France, but likewise in Germany, Holland, 
Belgium, and other parts of the Continent; and they received a 
gold medal for excellence and superiority at the International 
Exhibition in Paris in 1867. By the use of these stills, Mr. 
Campbell obtains from beetroot an extremely pure alcohol of 
great strength, which cannot be distinguished from pure spirit 
of wine. When I saw the Buscot distillery in active operation 
in the spring of last year, the pulped beetroot was passed through 
Collett’s presses, and the juice thus produced was fermented, and 
subsequently distilled. 

This season, I am informed, Mr. Campbell has changed his 
modus operandi, and discarded Collett’s presses for obtaining the 
saccharine beetroot juice, and altered his fermenting and dis- 
tilling machinery so as to adapt it to the macerating and diffusion 
system. All improved stills are heated by steam, which, on 
account of its regularity of action and economy, possesses great 
advantages over the former plan of heating by a naked fire, 
Savalle’s stills include a boiler, a distilling column, separating 
condenser, cooler, and a special reservoir for the reception of 
fusel-oils, and a steam regulator. 

The distilling column consists of a metallic cylinder, fitted in 
the interior with a number of diaphragms, which are placed one 
above the other. On leaving the distilling column, the impure 
alcoholic vapours enter the analysing condenser, in which their 
densest constituents are liquefied and thrown back into the dis- 
tilling column, and the more volatile escape. ‘The condenser 
communicates with the refrigerator, which receives the volatile 
vapours, and rapidly condenses them. The condenser as well as 
the refrigerator are tubular. The regulator is a novel and 
ingenious contrivance introduced by Mr. Savalle for maintain- 
ing a uniform temperature and pressure, conditions essential for 
producing a rapid flow of good alcohol. The operation, con- 
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sequently, is never interrupted by excessive heat, over which 
there’ is no control in ordinary stills. 

The tank for the collection of the fusel-oil is placed below 
the column: it holds the heavy products of distillation, which 

are produced during the rectification, and are prevented from be- 
coming mixed with the alcoholic liquid in the boiler, Savalle’s 
rectifying stills are self-regulating, and can be managed by any 
ordinary intelligent labourer. 

Perfectly rectified beetroot spirit is identical with pure spirit 
of wine, and commands in the open market as high a price as 
the best grain spirit ; it is applicable for the production of per- 
fumes, liqueurs, and all purposes for which alcohol, free from 
fusel-oil and similar by-products of fermentation, is required. 

An experience extending over three years has convinced Mr, 
Duncan that beetroot sugar can be profitably manufactured in 
England; and as the distillation of spirits from beetroots is 
acknowledged to be even a more profitable operation than the 
manufacture of sugar, beetroot distilleries are likely ere long to 
be established in various districts in England favourable to the 
growth of sugar-beets. There is every prospect that such dis- 
tilleries, when managed by men of good business habits and 
capital, and possessing experience and skill, will yield a very 
profitable return for the capital employed in the undertaking. 
It may perhaps be said that as the attempts which were made 
some ten or twelve years ago to establish beetroot distilleries 
in this country turned out complete failures, the renewal of the 
attempt to manufacture alcohol from beets is not likely to suc- 
ceed better than in former years. There are, however, good 
reasons why beetroot distilleries did not then succeed. During 
my residence at Cirencester I had the opportunity of becoming 
intimately acquainted with the operations in a mangold-wurzel 
distillery, which was established about ten years ago at Minety, 
a village a few miles from Cirencester. Like all the other man- 
gold distilleries erected at that time, the Minety beetroot distil- 
lery, after a few seasons, had to be abandoned as an unprofitable 
speculation, 

The roots which were employed in that distillery and in other 
distilleries, some ten years ago, were common mangolds, for 
which the farmers in the neighbourhood of the works were paid 
li. a ton by the company. 

It was, of course, the interest of the farmers who supplied the 
distillery with mangolds, to grow heavy crops per acre. The 
mangolds, therefore, were strongly manured with rotten dung, 
guano, and other artificial manures rich in nitrogenous com- 
pounds, and calculated to produce large-sized roots. At that 
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period little information existed in England as regards the con- 
ditions of growth that favour the development of sugar in the 
roots, and the aim of the farmer was to grow as large a crop of 
mangolds as possible, irrespective of quality. Common man- 
golds of a moderate size seldom contain more than 4} to 5 per 
cent. of sugar, and in large bulbs I have found less than 4 
per cent, The return in spirit, it need hardly be remarked, 
depends mainly upon the percentage of sugar in the roots em- 
ployed by the distiller ; and as the roots bought by the manager 
of the Minety distillery were, for the greater part, large-sized 
common mangolds, which probably contained not quite 4 per 
cent. of sugar, the farmer who grew something like 25 tons 
per acre of such mangolds, and got 1/. per ton for them, did a 
good stroke of business, whilst the distiiler lost a by the 
transaction. 

In the next place, I would observe that in sea instances 
brought under my notice at the time, I found that the persons 
who had charge of the distillery were ignorant of the details 
which have to be observed, in order to convert the sugar in the 
roots completely into alcohol ; in other words, want of a proper 
knowledge to carry on the process of fermentation caused a loss 
of alcohol. 

In the third place, it has to be remarked that the process of 
rectification of the crude spirit was very imperfectly carried out 
by beetroot distillers. The rectifying stills in use ten or twelve 
years ago rendered it next to impossible to produce pure spirit 
from beets ; and nothwithstanding all the skilled experience of a 
careful superintendent, the old-fashioned rectifying stills at the 
best produced only a moderately clean spirit which could not 
compete with good grain spirit. Most of the beetroot spirit 
that was made in England at that period had an earthy burning 
taste and an extremely disagreeable smell, which rendered it unfit 
for all the purposes for which a fairly clean spirit is required, 
By far the larger proportion of English beetroot spirit, in con- 
sequence of its bad qualities, eal only be used by makers of 
varnishes and French polish, and for purposes for which methy- 
lated spirit is applicable, It had, therefore, to be sold at a price 
scarcely higher than the low price at which methylated alcohol 
can be bought. 

To sum up briefly, three distinct causes—each sufficient in 
itself to lead to disappointment—led to the failures which fol- 
lowed the first introduction of beetroot distilleries in this country 
some ten or twelve years ago :— 

lst. The distiller employed common mangolds, instead of 
beetroots, or, in other words, he used a raw material yielding on 
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an ayerage only 44 per cent. of sugar, and paid as much per ton 
as for beets containing on an average from 9 to 10 per cent. of 
sugar, and yielding of course more than double the amount 
of alcohol. 

2nd. The processes of fermentation were badly managed in 
the former beetroot distilleries ; and 

8rd. A very inferior spirit, which had to be sold at the lowest 
market price, was produced owing chiefly to the imperfect con- 
struction of the rectifying stills then in use. 

Of late years much attention has been bestowed by scientific 
men upon the theory of rectification, and their labours have 
borne good fruit in the improved apparatus, such as Coffee’s or 
Savalle’s stills, for obtaining pure spirit with comparative ease 
and certainty. 

The latter stills have been satisfactorily tested by the success 
which Mr. Campbell has obtained with them at his distillery at 
Buscot in Berkshire. 

Beetroot distillation, as has been remarked already, in com- 
parison with the manufacture of sugar, is a simple and, I may 
add, a less expensive operation. 

The machinery required for the manufacture of beetroot-sugar 
is more expensive than the stills and other implements required 
in a beetroot distillery. The buildings of a distillery, more- 
over, can be erected at less expense than those which have to 
be put up in a sugar-factory. 

There is another advantage in growing beetroots for the use 
of the distiller, to which I must briefly allude. Experience on a 
large scale has proved that sugar cannot be profitably manufac- 
tured from beetroots, unless they contain at least 8 per cent. of 
sugar. Now it may happen, and even on the Continent it does 
occasionally happen, that in bad seasons the percentage of sugar 
in the roots is too low to be profitably extracted. In such bad 
seasons the sugar-factory would have either to stand idle or to 
work at a loss, were it not for the fact that beetroots may be 
used profitably for distillery purposes, if they are comparatively 
poor in sugar; for it has been found that roots containing not 
more than 54 per cent. of sugar will yield a fair profit when 
they are employed for the production of spirit. In bad seasons 
the whole of the crop may thus be profitably employed, by 
manufacturers of sugar who combine with their ‘occupation that 
of distillers. It is further worthy of notice that albuminous 
compounds or saline matters in beets, which so greatly im- 
pede the manufacture of crystallized sugar, exercise no injurious 
influence upon the production of spirit. Hence the distiller 
can make spirit from molasses, or from impure saccharine 
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materials, from which sugar cannot be produced. It matters 
little to him if the sugar in beetroots is associated with such 
an amount of saline matter or albumen which would sorely try 
the patience of the sugar manufacturer, and materially affect 
his profits. 
When roots are grown with much manure, they are generally 

richer in saline and albuminous compounds than roots raised 
upon comparatively poor and unmanured soils. In a country 
where rents are high, it appears to me more profitable to employ 
manure, and to produce rather a heavy crop of beets of fair average 
quality than to abstain from its use and to grow a small crop rich 
in sugar. If the sole object for which the beets are grown is to 
produce sugar from them, it is of course to the interest of the 
manufacturer of sugar to be supplied by the neighbouring farmers 
with roots grown on unmanured land, as rich in sugar and as 
free from albuminous and saline compounds as they can be grown. 
Roots of that description do not, as a rule, yield a heavy crop — 
per acre, and hence it may not pay the farmer as well to grow 
a small crop of superior sugar-producing quality, as it will pay 
him to grow a heavy crop of not quite so good a quality. The 
distiller of beetroot spirit can afford to give a better price for 
inferior roots than the manufacturer of sugar, because the im- 
purities in beets of an inferior quality do not interfere with the 
production of alcohol, whereas they are highly objectionable to 
the sugar manufacturer, inasmuch as they greatly reduce the 
amount of crystallized sugar which can be extracted from the 
roots. The interests of the farmer and distiller are, therefore, in 
harmony to a greater extent than are the interests of the farmer 
and the manufacturer of sugar. 

Mr. Campbell, for the last two seasons, has been carrying 
out on a large scale the experiment to grow sugar-beets and 
to convert the crop entirely into spirit and cattle-food. In a 
few years, when, no doubt, other distilleries will have been 
established in other parts of the country, we shall be able 
to form a more correct estimate of the profit that may be 
derived from beetroot distillation than we can at present. In 
the absence of accurate data it is vain to calculate what the 
profits are likely to be, and I therefore abstain from giving cur- 
rency to the statements which have been put forward in order to 
show the extremely profitable character of beetroot distillation. 
With a view of giving persons interested in beetroot distillation 
some idea of the probable cost of establishing a beetroot distillery, 
I may observe that the produce of 500 to 600 acres requires the 
following machinery, which, according to Messrs. Savalle’s cata- 
logue, costs in round numbers 10,0002. :— 
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2 Steam generators of 90-horse power -. .. .. 880 
1 Steam engine of 20-horse power .. .. «.. « 3800 
1 Steam engine of 8-horse power .. «.. .. « 104 
1 Steam engine of l-horse power .. .. .. «. 72 
Penoinganachine 52 2009) Wee Mk selieiw! 3: 48 
Mm Hasningmachines!.<) cat eabissyi! onilteoi) -d 9 164 
ENS rain, EMT di feat itl aca dE (OOO 
SPST asl cc ses tyeerg <6 Nese pss 00) tee) BOO) 
“SUL 2S 9c) SNAG cok ace ivecensercm mae 24: 
Neeson <a? Get [ht Set Daa aanee ST IE, 28 
Gebemnentine Vats! |<) Aisles feed bieel (isdireae yl 43 
1 Reservoir OC cn hoo | ao em a Fl 70) 
Savalle’s stills (in iron and copper)... .. .. « 93350 
Pipes and cocks RM oe aioe as ses. OLA 

7,035 
Building, carriage, erection of machinery, &c. ee 62,965 

£10,000 

The actual success and rapid development of beetroot industry 
on the Continent, and the satisfactory experiments on the growth 
of sugar-beets which have been made in England during the last 
three years, in all probability will lead to a considerable breadth 
of land being applied to the production of sugar-beets. Sugar 
factories and beetroot distilleries, in addition to the two establish- 
ments already in existence, are likely to spring up in localities 
favourable to the growth of sugar-beet. 

The question may be asked, is it more profitable to manufacture 
sugar or to distil spirit from beet-roots? It is said that the dis- 
tillation of spirit has been found the more profitable operation of 
the two; and probably this is the case when the market price of 
spirit is high and that of sugar low, or as long as the distillation 
of beetroot spirit, in comparison with the manufacture of sugar, 
is carried on on a limited scale. But should the cultivation of 
sugar-beets in this country increase at a similar rate to what 
it has on the Continent, the probability is that both branches 
of beetroot industry will grow together. 

In many Continental beetroot-sugar factories, arrangements 
exist for converting the molasses resulting from refining crude 
sugar into spirit, and, if desirable, the bulk of the beet-crop can 
be used in the same establishment either for the manufacture 
of sugar or for the distillation of spirit. The manufacture of 
sugar or of spirit, in favourable seasons, yields a very good 
return for the capital employed in either industry ; and there can 
be little doubt that it will pay a farmer very well to sell his 
beets, if he can grow something like 18 tons per acre, and get for 
them at the works 1/.aton. The profit to the farmer appears 
great, if he can dispose of a crop of 18 tons of roots at that rate ; 
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but at the same time it has to be borne in mind that he has to 
deliver the beet at the factory free of cost. The cartage from the 
farm to the factory, on an average, cannot be less than 5s, per ton, 
leaving 15s. per ton. Large as the profit appears to be when he 
can succeed in raising 18 or 20 tons of beet per acre, it may yet 
be questioned whether he turns his produce to the most profitable 
account if he sells it to the sugar-manufacturer and buys back 
from him the expressed pulp. If, like many a Continental beet- 
grower, the farmer has not sufficient capital or facilities to fatten 
beasts, or no good market to dispose profitably of his fat stock, it 
will no doubt answer his purpose very well to sell his beets at 
15s. per ton nett. But let us suppose that he finds it profitable to 
send to market annually a considerable number of fat animals, 
and further that he is obliged to buy oilcake, Indian corn, or 
similar food in addition to the roots, straw, and grass-crops he 
raises on the farm for home-consumption; it then becomes a 
question whether he would not find it more profitable to give the 
root to his stock than to sell them to the sugar-manufacturer. 

Silesian sugar-beets of fair average quality, grown in England, 
on an average contain ;— 

Wratten ooo scrtgse © Sei, Til sme ee gh aes ae OP RED 
*Albuminous compounds .. o seye test ir oem gO 
Sugar .. 2) SST LOE ES ete RAS SER de 
Crude fibre ssp cress: gis st ghd! aeeas cease, ae. 
Mineral matter (ash) 1:0 

100°0 

*Containing nitrogen .. .. 2. os 24 

Now, as 100 Ibs. or tons of raw beets contain 154 Ibs. or tons of 
the perfectly dry matter of which beet consists, it will take about 
64 tons of raw beets to produce 1 ton of the perfectly dry sub- 
stance. This dry substance, according to the preceding average 
analysis, has the following composition :— 

100 parts contain : 
SUcaToe Mei emb ec ire omy tes 61°29 
* Albuminous compounds DVO EURO 
Crude fibre SAM awe cae leary 4. Sas 
Mineral matter ds aylbs ap bol ye coecll. dey) Peep ene e ED 

100:00 

*"Containingmitrogen, “5. sso) ee 

It will be conceded by everyone who gives a moment’s con- 
sideration to the subject, that this is a very fattening food. 

If a farmer sells 64 tons of raw beets, and obtains 15s. per ton, 

{ 
{ 

( 

he obtains 4/. 17s. 6d, and disposes of 1 ton of perfectly dry | 

feeding matter, containing, as the preceding analysis shows, as 
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much as 61°29 per cent. of pure sugar, in addition to flesh- 
forming matters, readily digestible fibre, and bone and blood- 
forming mineral constituents. Now, what description of food 
approaching in composition to the dry substance of beet, it may 
be asked, can be bought at 4/7. 17s. 6d.a ton? The answer to this 
question is conclusive. There is no kind of food at all approach- 
ing in nutritive and fattening properties the solid substance of 
beets, of which 1 ton can be laid down at the farmer’s door, at 
anything like the price at which he sells 1 ton of the dry feeding 
matter of beets to the sugar-manufacturer, On farms, therefore, 
on which not sufficient food can be raised to meet the require- 
ments of the fattening stock, and where considerable sums of 
money are spent in the purchase of oilcake, meal, and other dry 
food, it would be folly on the part of the farmer to sell beets at 
1/. a ton, and to pay the cost of cartage to the factory, which 
cannot be less than 5s. per ton on an average. 

Beetroot-sugar manufacturers or distillers, in Continental States 
where no ready and profitable sale for fat stock exists, will have, 
it strikes me, far less difficulty to induce farmers to grow the 
beets required to keep the factory at full work than in many parts 
of England, where farmers find it profitable not only to con- 
sume the food raised on the farm but to buy additional food for 
the fattening stock, and where always a much better price can be 
realized for well-fattened meat than on the Continent. 

Laboratory, 11, Salisbury Square, Fleet Street, E.C., 
January, 1871. 

IV.—On the Best Mode of preparing Straw-Chaff for Feeding 
Purposes. By Dr. Augustus VorucKeEr, F.R.S. 

In Volume VI. Part 1, 1870, of this Journal, Mr. Samuel Jonas, 
of Chrishall Grange, Saffron Walden, gave an _ interesting 
account of a plan of preparing straw-chaff for feeding purposes, 
and preserving it for winter use, which he found extremely 
useful in practice. 

The peculiarity of Mr. Jonas’s plan consists in the use of 
a small quantity of green rye, or green tares, as a fermenting 
agent. 

Mr. Jonas, who for many years has been a great advocate for 
the consumption of a large portion of straw-chaff for feeding 
purposes, uses a 12 horse-power engine, by Hornsby, for 
threshing, dressing, and bagging the corn ready for market, and 



86 Straw-Chaff for Feeding Purposes. 

cutting the straw into chaff at the same time. With a ton of 
straw-chaff he uses about 1 ewt. of rye or tares, cut green into 
chaff, and 1 bushel of common salt. This is done in spring 
and summer; the chaff is not used until October or the winter 
months. 

The addition of the green stuff causes the straw-chaff mixture 
to heat; the volatile and odoriferous principles produced by 
the fermentation are retained by the straw-chaff, itself under- 
going a kind of slow cooking process, and they impregnate the 
whole mass with an extremely pleasant flavour, scarcely in- 
ferior to that which characterises well made meadow-hay. 

It appeared to me interesting, if not useful, to compare the 
nutritive properties of straw-chaff prepared according to Mr. 
Jonas’s plan with ordinary wheat-straw, and I therefore made a 
careful analysis of a sample of chaff taken from the bulk at 
Chrishall Grange, and kindly supplied to me by Mr. Jonas. 

The following results were obtained in the analysis of this 
straw-chaff :— 

Moisture .. <' yeeich pie) jane. acre Ue Se RAL 
Oil and fatty matter AB ica oed’aW) 

* AJbuminous compounds (flesh- forming matter She 4°19 
Sugar, gum, and other organic compounds soluble 

in water SO oe Ro meCor oot age tag BP 
Digestible fibre Me gcc: *en ait?! Mal epie | teeamect BARE DAES 
Woody fibre (cellulose) ..  .. oo o454 
Insoluble mineral matter (chiefly silica) Se § AOR 
Saline mineral matters (chiefly common salt) Ay ris)! 

100:00 

* Containing nitrogen .. .. .. «- 67 

In explanation of the term woody fibre (Cellulose) in the pre- 
ceding analysis, I would observe that it applies to that portion 
of the straw-chaff which remains behind after successively 
boiling the material with water, dilute sulphuric acid, and dilute 
caustic potash solution, and exhausting the residual dried sub- 
stance with alcohol and ether. There can be no doubt that the 
different alkaline and acid secretions in the animal organism 
exercise similar, probably even more, energetic effects upon 
straw than these successive exhaustions with various chemical 
agents in the laboratory. The treatment with dilute acid and 
alkali, therefore, affords a better insight into the digestibility 
of the bulk of straw than the mere exhaustion with water. Let 
us now compare the preceding analytical results with the com- 
position of ordinary wheat-chaff. 

The following is the composition of a sample of well-harvested 
wheat-straw, which was neither under nor over ripe ;— 
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Moisture oy fence 13°33 
Oil and fatty matter 2 ee pee ee 1°74 

*Albuminous compounds (flesh-forming matters 2°93 
Sugar, gum, and other organic compounds soluble 

in water eT ae, ASTON? ey THE), UAE 
Digestible fibre ald RRM: Pet (ail 19°40 
Woody: fibre (cellulose)... 5: ceqaise) seein seh 9 eve DELS 
Insoluble mineral matter (chiefly silica) So AR years HOLE} 
Saline soluble mineral substances .. .. « « 115 

100:00 
* Containing nitrogen sepreaiiey eesti <2) ging *A7 

A comparison of the composition of ordinary good wheat- 
straw with that of straw-chaft prepared by the system pursued 
by Mr. Jonas brings out several points of interest, on which 
a few observations deserve to be made, 

1. In the first place, it may be remarked that both kinds of 
straw-chaff contain about the same proportion of oil. The oil 
exhausted from straw by means of ether has a bright yellow 
colour, is sweet to the taste, and renders straw more palatable 
and more nutritious than it would be without this constituent. 
It is appreciable in quantity, for according to the preceding data 
1 ton of straw-chaff contains about 39 Ibs, of oil. 

2. It will be seen that fermented straw-chaff contains rather 
more than 4 per cent. of albuminous or flesh-forming compounds, 
whereas ordinary wheat-straw contains in round numbers only 
3 per cent. The prepared wheat-chaff, therefore, is one-fourth 
richer in materials which produce the substance of the lean 
fibre of meat, or the muscle. 

3. Common wheat-straw of good quality contains about 43 per 
cent. of sugar, gum, and similar soluble organic compounds. 
In over-ripe straw the amount of these soluble matters is less. 
On the other hand, in the sample of fermented straw-chaff 
analysed by me, the percentage of sugar, gum, &c., amounted 
to 10°16, or to nearly two and a half times the amount which 
occurs in good unprepared wheat-straw. The much larger pro- 
portion of sugar and other soluble matters in the fermented 
straw, no doubt, is due to the green-stuff employed in its pre- 
paration; but at the same time, the process of heating the 
mixture, it is quite probable, may have had the effect of rendering 
the chaff more soluble in water. 

Bearing in mind that the chaff prepared by Mr. Jonas con- 
tains so large a proportion of succulent matter, it is no wonder 
that cattle and sheep are fond of it, and thrive upon it in a 
much higher degree than upon ordinary wheat-straw. 

4. A comparison of the relative proportions of digestible and 
of woody fibre in fermented wheat-chaff, with their proportions 
in common wheat-straw, exhibits striking differences, which 
cannot fail to arrest the attention of stock-feeders. 
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Taking together digestible and woody fibre, we have in the 
fermented straw-chaff 70°38 per cent., and in ordinary wheat- 
straw 73°53 per cent; showing a slight difference in favour of 
the fermented chaff, which, being richer in sugar and other 
matters soluble in water, contains about 3 per cent. less vege- 
table fibre than common wheat-straw. 

When the vegetable fibre of each kind of straw-chaff, or the 
material insoluble in cold and boiling water, is treated with 
dilute acid and alkalies of the same strength, for the same length 
of time, and in all other respects precisely alike, a certain pro- 
portion of the vegetable fibre is rendered soluble. This soluble 
portion figures in the preceding analysis as digestible fibre, 
whilst the matters insoluble after treatment with the various 
chemical agents is termed indigestible or woody fibre (Cellulose). 

Although it is not meant to convey by those terms the idea 
that animals have the power of resolving crude vegetable fibre 
into digestible and into woody fibre, in precisely the same ratio 
in which we can separate them in the laboratory, a tolerably 
good opinion may be formed of the relative digestibility of 
various foods consisting principally of vegetable fibre, by sub- 
mitting them to the process usually employed in laboratories for 
the determination of woody fibre. 

In the cases before us, it will be seen that, of the total amount 
of vegetable fibre present in the fermented wheat-chaff, 453 per 
cent. were rendered soluble by the treatment described, and 
34} per cent. (in round numbers) left behind as indigestible: 
woody fibre, whilst the 734 per cent. of vegetable fibre present 
in common wheat-straw chaff were resolved, by treatment with 
dilute acid and alkaline liquid, into 19} per cent. only of digest- 
ible, and into 54 per cent. of indigestible, woody fibre. In other 
words, the same treatment rendered soluble 50°85 per cent. of 
the vegetable fibre of the fermented prepared chaff, and only 
26°38 per cent. of the fibre of common wheat-straw. 

These differences are very marked, and well calculated to 
explain, in a great measure, the great inferiority of the fermented 
chaff as a feeding material over common straw-chaff. 

The fermentation to which the straw is submitted in Mr. 
Jonas’s plan thus has the effect of rendering the hard and dry 
substance which constitutes the bulk of straw more soluble and 
digestible than it is in its natural condition. But useful as the 
effect of the slow and moist heat, developed in the mixture of 
straw-chaff with green rye or cut tares, no doubt is in rendering 
the fibre of the chaff more digestible, this is not the only recom- 
mendation of Mr. Jonas’s admirable plan of preparing a really 
very nutritive and important food for stock. 

Another recommendation is the extremely delicate flavour and 
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the palatable condition which is conferred upon the straw in the 
process of fermentation, The prepared straw-chaff, kindly sent to 
me by Mr. Jonas, had all the agreeable smell which characterises 
good green meadow-hay, and a hot infusion with water produced 
a liquid which could hardly be distinguished from hay-tea. 

Although fermented chaff resembles hay so much in taste 
and smell, it need hardly be stated that the latter is more 
valuable for feeding purposes. However, the differences in the 
nutritive properties of meadow-hay and straw-chaff made from 
rather under-ripe wheat-straw, prepared and fermented in ac- 
cordance with Mr. Jonas’s directions is not so great as might 
be imagined by some. A little cake ground into meal and 
sprinkled over the chaff would go far to obliterate the differ- 
ence in the feeding quality of the | two kinds of chaff. 

I would particularly recommend for that purpose a cake rich 
in albuminous compounds. Green German rape-cake or decorti- 
cated cotton-cake, added to the straw-chaff in but small quan- 
tities will bring up the percentage of albuminous compounds to 
what it is in good meadow-hay. Best decorticated cotton-cake 
contains about 40 per cent., green rape-cake about 38 per cent., 
and the finest linseed-cake from 30 to 32 per cent. of albuminous 
compounds. About 2 cwts. of decorticated cotton-cake ground 
into meal and added to one ton of fermented straw-chaff, pre- 
suming it to have always the same composition as the sample 
analysed by me, I find constitutes a mixture which agrees closely 
in composition with good meadow-hay. 

In order to enable others to compound a mixed food from 
straw-chaff, resembling in composition good meadow-hay, I have 
placed in the following Table the analyses of ordinary wheat- 
straw, of the fermented sample, and the mean results of 25 
analyses of common meadow-hay. 

COMPOSITIONS OF 

Fermented and | Common Meadow- ; , Wheat 
Hay. s oupare aa Straw-chaff. 

Moisture a cna | 14°61 7°76 13°33 
Oil and fatty matter .. .. | 2°56 1°60 1°74 

*Albuminous compounds (flesh-) | ; ‘ ot 
forming matters) . See a8 AE 

Sugar, gum and other soluble ane : uf 
organic compounds } — 10316 Ee 
= at fibre. | $i 35°74 19°40 
ndigestible © woody "fibre 4 
(cellulose) .. .. . ae ae ae Hiss 

Mineral matter (ash) oreo} 6°16 6°01 4°21 
| — Bae eh te 4 ? 

100°09 100°00 100°00 

* Containing nitrogen .. .. 1°35 “67 oo 

| 
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Meadow-hay, it will be seen, contains rather more than twice 
as much albuminous or flesh-forming matter as the sample of 
straw-chaff of which the analysis is here given; hence the advi- 
sibility to add to the latter some oil-cake, which, moreover, will 
have the effect of raising the percentage of oil, and bringing it 
up to about the same amount as is found in meadow-hay. 

Chaff, especially if it be made from over-ripe straw, is not much 
liked by sheep or cattle, on account of its insipid taste and harsh- 
ness ; and considerable difficulty is experienced to induce stock 
to consume straw-chaff in as large a quantity as is desirable, 
To meet this difficulty, several stock-feeders with whom I am 
acquainted have found it useful in practice to use straw-chaff 
with some treacle previously diluted with sufficient water to 
impregnate uniformly the chaff with the sweet liquid. The 
only fault I have to find with this otherwise good plan of render- 
ing chaff more palatable, is that the farmer has to pay from 137. 
to 14/. per ton for the treacle, and obtains in that material only 
about 54 to 60 per cent. of sugar, the rest being water and 
impurities of no feeding value. 

By Mr. Jonas’s plan straw-chaff is not merely made more 
palatable, but, as it is mixed with a little green food, it undergoes 
a slow cooking process, and becomes more digestible, and per- 
meated by a delicate hay-flavour. Thus the most is made both 
of the green stuff and the straw, and an excellent food is pro- 
duced at a trifling expense, greatly superior in feeding properties 
to treacled ordinary straw-chaff, which costs more money. 

The great simplicity of preparing and storing straw-chaff, and 
the inexpensiveness of Mr. Jonas’s plan are further advantages, 
which all who consume much straw for feeding purposes may 
secure to themselves. 

The more one looks into this subject, the more one becomes 
impressed with the great practical value of Mr. Jonas’s plan of 
preparing a most useful and nutritious auxiliary food; and it 
is much to be desired that this extremely simple, inexpensive, 
and in all respects excellent plan of dealing with straw for 
feeding purposes may be spread throughout the length and 
breadth of the country. 

11, Salisbury Square, Fleet Street, H.C., 
January, 1871. 
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V.— Effects of the Drought of 1870 on some of the Experimental 
Crops at Rothamsted. By J. B. Lawss, Esq., F.R.S., F.C.S., 
and J. H. Giuzert, Ph. D., F.R.S., F.CS. 

Tue rainfall of Great Britain is usually sufficient for the growth 
of a considerable variety of crops, in fairly abundant quantity. 
Indeed, so far at least as the growth of corn is concerned, our 
fears are of injury from an excess rather than from a deficiency 
of rain. It is only occasionally, and generally at long intervals, 
that a season of great drought occurs; and then it is that we 
forcibly realise how essential for luxuriant vegetation is an 
abundant supply of water. 

Throughout the Midland, Southern, and Eastern portions of 
England, the year 1870, just past, has been characterised by 
a season of drought, commencing with the period when vegetation 
usually becomes active, and extending, with little intermission, to 
the time when its activity has upon the whole greatly diminished, 
and in the case of some crops entirely ceased. To finda parallel 
we must go back to 1844, or more than a quarter of a century. 
The summer of 1868 was, it is true, one of great drought ; and, 
being hotter than that of 1870, it is not improbable that there 
was at some periods of it a greater deficiency of moisture in the 
soil than in the latter year. In fact, those who travelled through 
the Southern and Midland counties of England in July, 1868, 
will not soon forget the almost entire absence of green in the 
meadows, and the intense heat of the atmosphere, resembling 
more what we read of in tropical countries than the usual expe- 
rience of our own summers, Although both the drought and 
heat were more extreme during the months of May, June, and 
July in 1868 than in 1870, the deficiency of rain commenced a 
month earlier and extended later last year; and hence, not only 
the first crops of grass and hay, but also the second growth, 
suffered much more in the season just past than in 1868. 

It is only when crops are grown under precisely similar 
circumstances, as to manure and other conditions, for many 
years in succession, that we can obtain satisfactory data for 
studying the influence of variation of season on the amount and 
character of the produce. At Rothamsted, as is known to most 
of the readers of this Journal, numerous experiments on the 
growth of various crops, each grown year after year on the same 
land, with different descriptions of manure, the same description 
being applied year after year to the same plot, have been carried 
on without change for many years; in some cases reaching back 
as far as the drought of 1844, above referred to, Taking 
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advantage of the results so obtained, it is proposed, in the 
present paper, to consider briefly :— 

1. The probable amount of water exhaled during growth by 
some of our most important crops. 

2. The source whence the required supply of water is obtained. 
3. The difference of the effects of the drought of 1870 on 

the different experimental crops. 

AMOUNT OF WATER GIVEN OFF BY PLANTS DURING GROWTH. 

A series of experiments was commenced in 1849, and was 
continued for ten years, to determine the amount of water given 
off by plants during their growth, in relation to the amount of 
the various constituents they assimilated. Of agricultural plants, 
wheat, barley, and mixed grasses, as representatives of the 
Graminaceous family ; beans, peas, and clover, of the Leguminous 
family ; and swedes, white turnips, mangolds, potatoes, and 
artichokes, as root-crops, were thus experimented upon. Similar 
experiments were also made on the exhalation by evergreen 
and deciduous trees, six of each being selected. 

The plan of experimenting was as follows :—Cylindrical 
vessels, first of glass and afterwards of zinc, 14 inches in depth, 
9 inches in diameter, and holding about 40 lbs. of soil, were 
employed, Soil from the plot in the experimental wheat-field 
which had grown 10 successive crops without manure was selected. 
The general rule was to make three experiments with each descrip- 
tion of plant; one with the above soil without further addition ; 
one with the same soil with purely mineral manure added ; and the 
third with the same soil and both mineral manure and ammonia- 
salts in addition. In the cases of wheat and barley, plants from 
three seeds, and of beans, peas, and clover, one plant only, were 
planted in each vessel. A glass plate, having a hole in the centre 
about three-quarters of an inch in diameter for the plants to grow 
through, and another smaller one, closed at pleasure by a cork, for 
the supply of water, were then firmly cemented upon the top of each 
vessel. One vessel, supplied with soil and fitted with a glass 
cover like the rest, was, however, always left without a plant, in 
order to ascertain the probable amount of evaporation from the 
surface of the soil itself, through the centre orifice, independently 
of growth ; though, in the experiments with plants, the hole 
was always partially closed, by laying small pieces of glass 
over it as far as the stems would allow. Of course in experi- 
menting with root-crops the holes in the glass covers were larger, 
but they were kept closed around the plants as far as possible, 
in the manner just described. 

The vessel with its contents, weighing more than 40 lbs., was 
weighed from time to time, generally every ten days during 
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active growth, by means of a delicate balance made for the 
purpose ; which, though carrying so heavy a weight, was capable 
of indicating a change of a few grains, The plants were of 
course supplied with water as it was needed. ‘The earlier 
results, both with agricultural plants and trees, are published in 
the ‘ Journal of the Horticultural Society of London,’ and to the 
reports there given we must refer the reader for the details of 
the inquiry as far as they are yet recorded.* 

Referring here only to the results obtained with some of the 
agricultural plants, it will be sufficient for our present purpose to 
summarise them as follows :— 

1. The amount of water given off by the plants during 
growth was found to bear relation to the quantity of the total 
dry matter, or the total non-nitrogenous substance, fixed or 
assimilated ; and within somewhat narrow limits the same re- 
lation was observed in the case of both graminaceous and legu- 
minous corn-crops. 

2. In relation toa given quantity of water exhaled, twice or 
three times as much nitrogenous substance is fixed by a legu- 
minous, as by a graminaceous corn-crop. 

3. In the growth and ripening of either graminaceous or 
leguminous corn-crops, probably on the average from 250 to 
300 parts of water are given off for 1 part of total dry substance 
fixed or assimilated. 

Before considering the application of this estimate to any 
special cases, it may be well to give an illustration of its bearing 
in general terms, Several plots in the experimental wheat-field 
give an average of about 3 tons of total produce (corn and 
straw) per acre per annum; and if we assume one-sixth of this 
to be water, we have remaining 24 tons of dry substance 
ripened by the end of July, or the middle of August, each year ; 
and if we further assume that 300 parts of water may be exhaled 
for 1 part of dry substance fixed, we have 300 x 2:5 = 750 tons 
of water evaporated per acre by the growth of such a crop. 

Owing to the difficulty of eliminating surface evaporation 
other than through the growing herbage, in experiments on 
the exhalation from a sod of mixed grasses, we cannot so safely 
adopt a figure to represent the probable average amount of 
water given off for 1 part of dry substance fixed in their case 
as in that of their ripened allies, wheat and barley. We will 

* «Experimental investigation into the amount of water given off by plants 
during their growth, especially in relation to the fixation and source of their 
yarious constituents.’ —(‘ Jour. Hort. Soc. Lond.,’ vol. v. part i. 1850.) 
‘Report upon some experiments undertaken at the suggestion of Professor 

Lindley, to ascertain the comparative evaporating properties of Evergreen and 
Deciduous Trees. —(‘ Jour. Hort. Soc. Lond,’ vol. vi. parts iii, and iy. 1851.) 
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assume, however, for the purpose of illustration, that in the 
growth of hay, as in that of the grain-crops, about 300 parts of 
water will be exhaled for 1 part of dry substance assimilated ; 
and since one of the experimental plots of meadow land at 
Rothamsted has given an average, over fifteen years, of 3 tons of 
hay, or about 2} tons of dry substance per acre per annum, its 
growth would again represent an exhalation of about 750 tons of 
water per acre per annum—but extending in this case not later 
than to the middle or end of June. 
We will now adduce some special cases illustrating the 

amount of water exhaled by different crops, and their dependence 
on the rainfall of the period of active growth, or on the supplies 
of moisture previously accumulated within the soil. 

RESULTS RELATING TO THE GROWTH OF THE HAy-cROP. 

The following Table (I.) shows the amount of hay obtained 
per acre each year for fifteen years in succession (1856-1870) :— 

1. Without manure. 
2. With mixed mineral manure and 400 Ibs. ammonia-salts 

per acre per annum. 
3. With mixed mineral manure and 550 Ibs. nitrate of soda 

per acre per annum (thirteen years only, 1858-1870). 
The Table also shows, side by side with the records of produce, 

the amount of rain, in inches, which fell at Rothamsted each year 

Tape I. 

HAY PER ACRE. Ray at RorHamMsrep. 

| 

Years. | without | Manure and | Manure and | qyithont | amare’ | MMwoor | Mean. | Apsi | May. | June, | ‘Tota 
salts. Soda, 

Cwts. Cwts. Cwts. Cwts. | Inches. | Inches. | Inches. | Inches. 

1856 22% 562 398 | 2°61 | 4570) | son 9°22 

1857 | 252 572 if ALS | 2°16 |W ONE2 on 5°47 
1858 | 22 64 502 452 | 2°58 | 2°55 | 0°96 6°09 

1859 | 223 55+ 544 44 2°70 | 2°09) | 2272 7°51 
1860 243 50} 497 41% | 1°94 | 4°30 | 6°26 | 12°50 

1861 253 562 523 442 | 1°28 | 1°04 | 2°98 5°30 

1862 27+ 57h 51 451 | 2°84 | 2°91 | 3°41 9°16 

1865 203 532 582 44) | 0°96 | 1°01 | 4°60 6ow 
1864 24 504 603 45 1425 | 1°88 hr-79 4°92 

1865 114 344 474 311 | 0°47 | 3°05 | 0°68 4°20 

1866 232 444 58? 422 | 1°95 | 1°24 | 4°51 fier (4) 
1867 292 48 645 47+ | 2°82 | 3°35 | 1°06 | 7°23 

1868 173 59} 69 483 | 2°19 | 0°73 | 0°37 3°29 

1869 38 68? 764 61 2°13 | 3°23 | 1°07 6°43 

1870 52 293 564 303 | 0°46 1°35 | 0°98 2°79 
| | 

Average 222 523 572 432 | 1°89 | 2°30 | 2°37 6°56 
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during the months of April, May, and June, which may be 
considered as including the period of active growth of the hay- 
crop. 
A idough there is much to be learnt from the results brought 

together in the foregoing Table, much more information than 
is there given would be required—as to the difference in the 
character of the herbage produced under the different conditions, 
the distribution of the rain, the degree and range of tempera- 
ture, and the mutual adaptations of moisture, heat, and stage of 
growth) of the plants—to enable us to account for all the fluc- 
tuations in the amounts of gross produce which the records 
show. 

It is seen at a glance that the fluctuations from year to year in 
the amounts of produce without manure, though doubtless greatly 
dependent on the quantity and distribution of the rain falling 
during the period of active growth, by no means correspond with 
the fluctuations in the total amount of rain during the three 
months. Thus, the average fall for the three months is 6°56 inches, 
and the average produce of hay without manure is 223 cwts. 
But we have, with almost exactly the same total amount of rain 
during the same period in 1863 (6°57 inches), only 203 ewts. of 
hay; whereas, with even rather less (6°43 inches), in 1869, we 
have the heaviest produce obtained in any one of the series of 
15 years, namely, 88 cwts. The fact is that, coincidently with 
the small produce of 1863, less than one-third of the total rainfall 
of the three months occurred during the first two months of the 
period; whilst, coincidently with the very heavy produce in 
1869, there was considerably more than the average fall of rain 
in both April and May, and less than half the average fall in 
June; the result being that more than five-sixths of the total fell 
during the first two of the three months, when its influence upon 
the growth would be the greatest. Again, the heaviest total fall 
within the growing period was in 1860, when there was nearly 
double the average amount, whilst the produce only exceeded the 
average by less than 2 cwts. of hay; the facts being, that about 
half the total amount fell in June, that is, not until the last month 
of growth; and that the temperature was very unusually low 
almost throughout the period of active vegetation. 

The lowest amounts of produce were—174 cwts. in 1868, 114 
ewts. in 1865, and only 5} ewts. in 1870. This last, the lowest 
amount in the series, is coincident with the smallest amount of total 
rain over the three months throughout the fifteen years, namely 2°79 
inches. With only 3:29 inches in the three months of 1868, there 
was a produce of 174 cwts., but with 4:2 inches in 1865, there 
was only 114 ewts. But whilst, in the latter year, there was 
in April only about one-fourth the average fall, and very high 
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temperature, there was during the same month in 1868 more 
than the average fall, and about the average temperature. 

Turning to the columns of produce obtained by the two 
artificial manures, it is seen that, whilst in the earlier years 
the mineral manure and ammonia-salts gave more hay than the 
mineral manure and nitrate of soda, in the later years the mineral 
manure and nitrate yielded considerably more than the mineral 
manure and ammonia-salts. It is obvious, therefore, that the 
fluctuations in the produce are dependent on other conditions than 
the variations in external or climatic circumstances alone. It 
will come within the special province of our subject to explain 
this further presently ; but, in passing, we may here remark that 
the character of the mixed herbage in regard to the distribution 
of plants, and the prevalence of individual species, was very 
widely different in the two cases; and the dependence of the 
amount of produce on external supplies of moisture will, of 
course, be greatly measured by the degree of root range, and 
the consequent command of the moisture within the soil itseif, 
of the particular species favoured. 

These few observations will be sufficient to indicate some of 
the points of interest which the study of the subject in detail is 
calculated to elucidate, and to show the complexity of the condi- 
tions upon which the final result—the weight of hay—depends. 

We will now turn to the more special object of the present 
communication. 

The following are the amounts of hay obtained per acre in 
1870, on each of the three plots already referred to, and also 
the average amounts over 15 years without manure, and with 
mineral manure and ammonia-salts, and over 13 years with 
mineral manure and nitrate of soda, 

TaBLeE II. 

Hay per Acre, 

ANGTOEE Deficiency in 
1870. 15 (or 13) Years, y 

1856-70. 1870. 

Cwts. Cwts. Cwts. 

Wathoutimanure’ :.)) il) Ye. eee ee 52 222 . 7 

Mineral manure and ammonia-salts .. 292 523 227 

Mineral manure and nitrate of soda .. 563 573 12 

Thus, under the influence of the extraordinary drought of 
1870, there was a variation in the amount of produce on closely 
adjoining plots, from only 5% cwts. of hay without manure, to 
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294 cwts. with mineral manure and ammonia-salts, and to 
564 ewts. with mineral manure and nitrate of soda. Indeed, 
without manure there was not only less produce than in any pre- 
ceding year of the fifteen, but only about one-fourth the average 
amount. With mineral manure and ammonia-salts there was 
again considerably lower produce than in any other of the fifteen 
years with the same manure, and a deficiency of nearly 23 cwts. 
compared with the average. Notwithstanding this, we have the 
remarkable result of 2 tons 16 cwts. of hay produced by mineral 
manure and nitrate of soda, or only about 1} cwt. less than the 
average amount by that manure; about 24 tons more than with- 
out manure, and 1! ton more than by the mixture of mineral 
manure and an amount of ammonia-salts containing about the 
same quantity of nitrogen as the nitrate. 

On the assumption that probably about 300 parts of water 
pass through the plants for one part of dry substance fixed, about 
700 tons of water must have been exhaled by the herbage during 
the growth of the 56 cwts. of hay. But, reckoning an inch of 
rain to represent a fall of 101 tons per acre, the 2°79 inches 
which fell in 1870 during April, May, and June, the period of 
active vegetation, could only supply 282 tons of this, provided 
(which would not be the case) none of it was lost by drainage, 
and none of it passed off by evaporation otherwise than through 
the plants themselves. On the same assumptions, the amount 
which fell would be about 160 tons less than sufficient for the 
requirements of the crop grown by mineral manure and ammonia- 
salts, but more than three times as much as would be required 
by the growth of the unmanured produce. 

So striking was the difference in the effect of the drought on 
two plots side by side, the one manured with ‘mineral manure 
and a given quantity of nitrogen in the form of ammonia-salts, 
and the other with the same mineral manure and the same 
quantity of nitrogen, but the latter in the form of nitrate of soda 
instead of ammonia-salts, that it was decided, on the removal of 
the crop, to determine the quantities of water existing in the soil 
of the three plots to a depth somewhat greater than the lowest to 
which roots could be traced; and also to observe the difference 
in the development and distribution of the roots, if any, on the 
different plots. Accordingly, on July 25 and 26, 1870, samples 
of soil were taken from the three plots to the depth of 54 inches 
in each case, roots having been traced on one of them to within 
a few inches of that depth. 

The plan of collecting and preparing samples of soil for 
analysis will be understood from the following description of the 
process in the present instance: A square yard, comprising a fair 
proportion of the species contributing to the bulk of the herbage, 

VOL. VII.—S. 8. = 
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having been carefully selected on each plot, a case or frame, open 
at the top and bottom, made of strong sheet-iron, 6 inches square 
by 9 inches deep (but which may be of any desired size), was 
driven into the ground in the centre of the square, level with the 
surface. The enclosed soil was then dug out exactly to the depth 
of thecase. The soil around the case, to the extent of the square 
yard selected, was then removed to the level of the bottom of it ; 
it was again driven down, and its contents carefully taken out; 
and so on, the process was repeated, until the desired depth was 
attained. The determination of the water in the samples being 
the special object of the experiments in question, the exact weight 
of the soil was taken immediately on removal, so that any loss of 
moisture by evaporation during preservation, or preparation for 
analysis, might be duly taken account of. The whole was then 
broken up, the stones sifted out, separating first those which did 
not pass a l-inch sieve, next a 4-inch, and finally a 4-inch sieve 
being used. The mould, or soil, passing the }-inch sieve was 
weighed, a proportional part of it finely powdered for analysis 
and re-weighed. In the soils so prepared, the loss of moisture, 
at different temperatures, has been and the nitrogen and some 
other constituents will be determined. 

The following Table shows the percentage of moisture, as deter- 
mined by the loss when dried at 212° Fahr., inclusive of that by 
evaporation during preparation for analysis, in the soil from 
each of the three plots of the experimental meadow-land, at each 
depth to which the samples were taken :— 

Tasie IlJ.—Motlsture in the Soil from Plots of Permanent Meadow Land 
differentiy Manured. Samples collected July 25-6, 1870. 

PERCENTAGES OF Motstvre (Soils dried at 212° Fahr.). 

Depth of Sample. Plot 9. Plot 14. 
Plot 3. Mineral Manure | Mineral Manure 

Without Manure. and and 
Ammonia-salts. Nitrate of Soda. 

First 9 inches BAL a ta 10°83 13°00 12°16 

Second 9 inches tl Gosek Boss 13°34 10°18 11°80 
Third 9 inches te 19°28 16°46 15°65 
Fourth 9 inches Pilar tier 8 Dae 18°96 16°30 
Fifth 9 inches Pei As om st 24°28 20°54 17°18 
Sixth 9 inches tos oe 25°07 21°34 18°06 

Wieans.* 3582 tec aeeere 19°24 16°75 15°19 

The results recorded in this Table are of great interest and 
significance ; and they supply important data towards the explana- 
tion of the extraordinary difference in the amount of produce 
obtained on the different plots. It should be premised, however, 
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that between the removal of the crops and the date of sampling 
the soils, in all nearly an inch of rain had fallen, perhaps affect- 
ing somewhat the actual percentages, but the relative amounts 

probably but little. 
The first point to remark is, that the first 9 inches of soil of 

both the heavily manured, and more or less heavily cropped, 
plots contained a higher percentage of moisture than that of 
the unmanured and lightly cropped plot. But from that point 
downwards to a depth of 54 inches, and doubtless further still, 
the manured and more heavily cropped soils contained much less 
moisture than the unmanured; and the most heavily cropped 
soil, that of Plot 14, manured with mineral manure and nitrate of 
soda, contained considerably less than that of Plot 9, manured with 
mineral manure and ammonia-salts. And whilst at a depth of 
from 45 to 54 inches the unmanured soil contained 25 per cent. 
of moisture, that receiving mineral manure and ammonia-salts 
contained only 21°34 per cent.; and that receiving mineral 
manure and nitrate of soda only 18 per cent., or scarcely ?ths as 
much as the unmanured soil at the same depth. To sum up 
the results, there is an average amount of moisture down to the 
depth of 54 inches, of 194 per cent. on the plot without manure, 
of only 16% per cent. on the plot manured with mineral manure 
and ammonia-salts, and of scarcely 15} per cent. on that manured 
with mineral manure and nitrate of soda, or only about +ths as 
much on the latter as on the unmanured plot. 

The subsoil of this meadow land is a reddish yellow clay, 
interspersed with grey veins, and the specific gravity increases 
by about one-half from the surface down to the greatest depth 
taken. For our present purpose it will be a sufficiently near 
approximation to the truth to assume that down to the depth 
of 54 inches, the soil (exclusive of stones) weighed an average of 
1,000,000 Ibs. per acre for every 3 inches of depth, or an aggre- 
gate of 18,000,000 Ibs. per acre to the depth of 54 inches. 
Adopting this estimate, and the percentages of moisture given 
in Table III., it results that down to the depth of 54 inches, or 
4 feet 6 inches, the unmanured soil retained 1546, the soil of 
Plot 9, 1346, and that of Plot 14, 1221 tons of water. That is 
to say, to the depth of 4 feet 6 inches, the soil of Plot 9, manured 
with mineral manure and ammonia-salts, contained 200 tons, 
and that of Plot 14, manured with mineral manure and nitrate 
of soda, 325 tons less water per acre than that of the unma- 
nured soil to the same depth; whilst, from the great difference 
in the percentage at the lowest depths taken in the three cases, 
there can be no doubt that the difference extended considerably 
deeper still, 

Here, then, we have evidence of the source whence the ma- 
H 2 
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nured crops derived the water required for their growth, over 
and above that supplied by the rain actually falling during the 
period of active vegetation. But the questions obviously arise—if 
the unmanured subsoil retained so much more water, why did the 
crop suffer from the drought so very much more than the manured 
crops ? and why did the crop manured with mineral manure and 
ammonia-salts suffer so much more than that manured with 
mineral manure and nitrate of soda, and not avail itself so fully 
as did the latter of the stores of moisture within the soil? To 
gain some information on the points here suggested, careful 
examination was made of the distribution of species on the 
square yard of the plot selected, of the section of the soil and 
subsoil, and of the distribution of roots within them. 

It should be stated that 53 species in all are found on the 
continuously unmanured plot; this great complexity of herbage 
being maintained in consequence of the little encouragement to 
luxuriance of any. On the other hand, by the application of 
mineral manure and ammonia-salts on Plot 9, and of mineral 
manure and nitrate of soda on Plot 14, for many years in suc- 
cession, and the consequent great encouragement and predomi- 
nance of certain individual species, the total number discernible 
has become reduced to 30 on each of these plots. And whilst 
the herbage on the unmanured plot comprises 17 graminaceous, 
4 leguminous, and 32 miscellaneous or weedy species, that of 
Plot 9 includes only 15 graminaceous, 2 leguminous, and 13 
miscellaneous species, and that of Plot 14 only 14 gramina- 
ceous, 3 leguminous, and 13 miscellaneous species. 

But such, again, is the difference in the character of the two 
nitrogenous manures—ammonia-salts and nitrate of soda—in 
regard to their reactions upon the soil, and the consequent degree 
of rapidity and range of distribution of them or their products of 
decomposition within it, that they respectively encourage the 
development of species of widely different underground, as well 
as above-ground habit of growth. Thus, the dominant plants 
were very different on the two manured plots. Under the influence 
of the annual application of mineral manure and ammonia-salts, 
Dactylis glomerata (rough cock’s-foot), Agrostis vulgaris (common 
bent-grass), Festuca ovina (sheep’s-fescue), and Poa pratensis 
(common meadow-grass), among graminaceous plants, and 
Rumex acetosa (sorrel-dock), among the miscellaneous herbage, 
prevailed somewhat in the order of enumeration; whilst under 
the influence of mineral manure and nitrate of soda Bromus 
mollis (soft brome-grass), had become so prominent as to constitute 
probably about one-half the crop ; Poa trivialis (rough meadow- 
grass)was also very prominent, Holcus lanatus (woolly soft-grass), 
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Festuca ovina (sheep’s-fescue), Lolium perenne (rye-grass), Dactylis 
glomerata (rough cock’s-foot), Avena flavescens (yellow oat-grass), 
and among weeds Anthriscus sylvestris (wild beaked-parsley), 
coming next in order of prevalence. And, whilst the plants most 
encouraged by the ammonia-salts have a tufty habit of growth 
above ground, and a tendency to luxuriate within a limited range 
beneath the surface, some of those most favoured by the nitrate 
of soda, and especially under its influence, are very different in 
character, not growing in tufts, but producing comparatively uni- 
formly dense herbage, with many stems, comparatively few root- 
leaves, and roots having a characteristically downward tendency, 
those of the Bromus mollis especially (which contributed such a 
large proportion of the whole crop) being strong and wiry, and 
descending far into the subsoil. 

The sectional examinations, indeed, showed great differences in 
the character of the turf, in the prevalence and character of de- 
velopment of the roots within and below it, and in the character 
of the soil and subsoil, as the following brief abstract of the 
observations made will show. It should be first stated, however, 
that whilst on the square yard selected as characteristic of the 
unmanured plot, there were found 9 graminaceous, 4 legu- 
minous, and 11 miscellaneous species—in all 24 ; on that of Plot 
9, having mineral manure and ammonia-salts, there were only 
6 graminaceous, no leguminous, and only 3 miscellaneous spe- 
cies ; and on that of Plot 14, receiving mineral manure and nitrate 
of soda, again only 6 graminaceous, only 1 leguminous, and 2 
miscellaneous species. 

Owing to the great complexity of the herbage on the un- 
manured plot, including a comparatively large number of legu- 
minous, and miscellaneous or weedy species, some fleshy roots 
were observed at a considerable depth. The turf consisted of a 
complex network of fine roots and fibrils, which were much 
less in size and strength than in the case of either of the manured 
plots. ‘These fine roots seemed to have more or less complete 
possession of the soil to a depth of about 6 inches, and some of 
them then showed a downward tendency ; becoming, however, 
much fewer, and even in the second and third 9 inches extremely 
fine ; and at a depth of about 40 inches they were as fine as a 
fibre of silk or a spider’s web. It was concluded, though not 
with great certainty, that the roots found at the greatest depth 
were those of Agrostis vulgaris and Bromus mollis. The sample 
of the first 9 inches of the unmanured soil possessed the character 
of mould not much less than that of the manured plots; the second 
9 inches was also very much altered from the character of the clay 
subsoil; but below this point very slight difference was obsery- 
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able; though, of the four lower samples, the uppermost, that is,. 
the third from the surface, perhaps showed slightly the least, and 
the lowest, or sixth, the brightest red tinge. 

The turf of Plot 9, manured with mineral manure and am-. 
monia-salts, consisted of a dense, almost peat-like mass, of de- 
composing roots, radicle leaves, and stubble, thickly penetrated 
with strong roots and fibrils, the whole being as much matted as 
on the unmanured soil, showing, however, less complexity, but 
greater strength of roots. The horizontal subterraneous stems. 
of the Agrostis vulgaris greatly predominated, emitting many 
fibrils, and sending out many descending fibrous roots. Poa 
pratensis also developed a large amount of strong root, and a 
profusion of fibrils. Roots penetrated to about the same depth. 

as on Plot 3, but in larger quantity, and of larger size; being, 
however, in the fifth 9 inches, both very few in number and very 
fine. As already said, the samples of the first 9 inches of the 
soil of the three plots differed comparatively little from one 
another in the degree of their change by the action of vegeta- 
tion; but, if anything, that of this Plot 9 was the darkest, indi- 
cating so far more of mould-like character. ‘The second 9 inches. 
of this plot was decidedly more changed than that of the un- 
manured, or of even Plot 14. The third and fourth 9 inches. 
were, compared with the unmanured, slightly darker, or less. 
bright in colour, showing still some change. The fifth and sixth. 
were little, if at all, distinguishable in colour from the raw, red- 
dish-yellow clay of the unmanured plot at corresponding depths.. 

The turf of Plot 14, manured with mineral manure and 
nitrate of soda, had not the peaty appearance of that of Plot 9 ;. 
the prevailing plant, Bromus mollis, which made up about half 
the crop, possessing comparatively few radicle leaves; whilst, 
especially under the influence of this manure, Poa trivialis, 
Holcus lanatus, and Lolium perenne, have a tendency to assume 
the same character of development above ground. The Bromus 
mollis, too, was found in a most striking degree to send down 
strong wiry roots into the subsoil, leaving only its fibrils, and 
the roots of less prominent or smaller species, to feed near the 
surface. The second 3 inches of soil also held together, being full 
of fibre. Atthe extremity of the fibrils of the Bromus mollis small 
tubercles, much like those which occur on the roots of some legu- 
minous plants, were observed down to a depth of perhaps 12 or 
14 inches. The roots of this grass extended, however, to a depth 
of, nearly 4 feet, still maintaining their wiry character. The dif- 
ference in the character of the samples of soil, and especially of 
the subsoil, of this compared with those of either of the other plots, 
was very striking. The first 9 inches differed little from that of 
the unmanured plot. The second was, however, more altered 

—— 
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than that of the unmanured plot at the corresponding depth. 
The third, fourth, fifth, and sixth 9 inches were very strikingly 
different in appearance from the corresponding layers of either 
of the other two plots; the clay, instead of being of a compara- 
tively uniform reddish yellow colour, was very much mottled or 
veined, showing a mixture of yellow, grey, red, and brown, with 
the yellow and grey predominating. ‘So much was this the case 
that when the samples were powdered they were of a yellowish 
grey colour, instead of reddish yellow; and the lighter or less 
yellow the greater the depth of the sample, that of the sixth 
9 inches being the lightest of all. 

There was, perhaps, more of natural grey vein in the subsoil 
of this than in that of the other plots, but the difference in 
colour and texture was too great to be so accounted for. Upon 
the whole the lower layers were softer and more soapy than in 
the case of either Plot 3 or Plot 9; though, as Table III. at 
page 98 shows, they contained a considerably less percentage 
of moisture. Indeed, the subsoil of this plot had much more 
the appearance of disintegration from some cause than that of 
either of the others; it was consequently much more easily 
worked, and especially more so than that of the unmanured plot, 
which was very tough and hard. 

To sum up these distinctions: it is seen that not only did 
different plants become dominant according to the different 
condition of the plot as to manure, but those which prevailed 
on the unmanured Jand, though numerous, had much finer and 
much less vigorous roots; the raw clay of the subsoil was much 
less changed ; and it had yielded up very much less moisture to 
the growing crop. On the plot manured with mineral manure 
and ammonia-salts free-growing grasses predominated; but 
chiefly those whose underground habit of growth was such as 
rendered them dependent for their food and moisture in great 
measure on that which is to be found in the upper layers of the 
soil. Still, owing to the increased vigour of growth under the 
influence of the manure, it is seen that moisture was obtained, 
either directly by the roots of the plants, or by capillary action 
induced by the pumping out of the upper layers, from the 
extreme depths to which the samples were taken; and, from 
the great difference in the percentage of moisture at that depth 
compared with that of the unmanured plot, there is no doubt 
that the action extended deeper still. On Plot 14, on the other 
hand, where nitrate of soda was applied, the plant which con- 
tributed about half the produce had roots of a very characteristi- 
cally downward tendency. We find the soil, to the depths 
examined, pumped drier still; and, coincidently, the drought 
has comparatively little affected the amount of the crop. 
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Intimately connected with the greater change in the subsoil 
of the plot manured with nitrate of soda than in that manured 
with ammonia-salts, with the greater predominance and luxuri- 
ance of the deeper-feeding herbage, and with the consequent 
little evil effects from the drought where the nitrate was employed, 
is doubtless the fact that the ammonia of the ammonia-salts is 
much more readily absorbed and retained by the soil than is the 
nitric acid of the nitrate. The latter, consequently, becomes, 
under the influence of rain, more rapidly distributed and washed 
into the subsoil, whither the roots follow it. As this filtration, 
into and through the subsoil, of a solution of the nitrate, or of its 
products of decomposition within the soil, has been proceeding 
for thirteen years in succession, there is little cause for surprise 
that the subsoil should have become much more changed than 
where the ammonia-salts had been used. It seems intelligible, 
too, that those plants of the herbage, whose habit of growth is 
characterised by a comparatively large development of descend- 
ing roots, aided as they would be when once they had asserted 
their predominance by more and more self-sowing each succeeding 
year, should get such complete possession of the lower layers of the 
soil, with their stores of food and moisture. On this point it may 
be remarked, that the Bromus mollis, which so strikingly predomi- 
nated on the nitrated plot, and whose roots, though only a biennial, 
had obtained more complete possession of the subsoil than those 
of any other plant, is one of the earliest of the grasses, and has, in 
point of fact, generally seeded to a greater or less extent before 
the crop has been cut. 

It may be here mentioned in passing, that, wherever, in the 
course of the experiments at Rothamsted, nitrate of soda is 
employed year after year on the same plot of arable land, the 
diflerence in the appearance and texture of the soil is very great, 
and is discernible at a considerable distance. ‘The soil appa- 
rently retains very much more moisture, becomes more aggluti- 
nated, and so sticky compared with that of adjoining plots under 
equal conditions of weather, as to be with difficulty worked at 
the same time, and never brought to the same tilth without the 
expenditure of extra labour upon it. It may be judged, indeed. 
that during the wet season the nitrated soil, and its more dis- 
integrated subsoil, would acquire more moisture, or at least more 
available moisture, than the soil and raw clayey subsoil of the 
other plots. 
We have, then, in the properties of the nitrate of soda and its 

effects upon the soil and subsoil, in the influence of these in 
determining the character of the prevailing herbage, and in the 
comparative independence of external sources of moisture which 
a deep root range gives to the plants encouraged, an explanation 
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of the fact that, notwithstanding the unusual drought of 1870, 
which almost suspended the growth of the unmanured herbage, 
and much diminished that manured with mineral manure and 
ammonia-salts, the plants which had gradually asserted posses- 
sion over others on the plot continuously manured with mineral 
manure and nitrate of soda, should have yielded, under the same 
circumstances of scarcity of rain, an all but average crop. 

Before leaving the subject of the influence of the drought of 
1870 on the hay-crop, it may be added that a portion of the 
park adjoining the experimental plots was liberally manured 
with London stable-dung, but no benefit whatever was apparent, 
and the crop was so light as to be scarcely worth mowing. 

The evidence at command in regard to the effects of the 
drought on other of the experimental crops, is not of the same, 
or in some respects of so direct a kind, as that relating to the 
mixed herbage, and to the soils, of the experimental plots of 
grass land. Nevertheless, some facts of interest may be recorded 
illustrating the influence of the moisture stored up within the 
soil on the growth of both wheat and barley. 

RESULTS RELATING TO THE GROWTH OF WHEAT. 

The following Table (1V.) shows the amounts of grain, and the 
amounts of total produce (corn and straw together), obtained in 
the experimental wheat-field for 19 years in succession, 1852- 
1870 inclusive :-— 

1. On Plot 3, continuously unmanured. 
2. On Plot 2, receiving 14 tons farmyard manure per acre per 

annum. 
3. On Plot 7, receiving, annually, mixed mineral manure, and 

400 Ibs. ammonia-salts per acre. 
4, On Plot 9a, receiving, annually, the same mixed mineral 

manure as plot 7, and 550 lbs. nitrate of soda per acre. 
The Table also shows, side by side with the amounts of 

produce, the fall of rain each year during the months of April, 
May, June, and July, which may be said to include the period 
of active vegetation and accumulation of substance. It should 
be further explained, that, in order that the different amounts of 
grain from year to year may be more strictly comparable one 
with another, and to avoid the necessity of recording and con- 
sidering the weight per bushel in each case, the total weight of 
dressed corn has been divided by 61, and the Table shows, there- 
fore, not the actual number of measured bushels in each case, 
but the number of bushels of an assumed uniform weight of 
61 lbs. 
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The evidence afforded by the results in the foregoing Table is 
confessedly quite inadequate to show what are the climatic con- 
ditions favourable or otherwise to the growth of wheat. It is, 
however, quite sufficient for our present purpose, which is to 
illustrate the comparative independence of the crop on the mere 
amount of rain falling during the period of active vegetation. 
It will suffice to call attention to a few of the more extreme 
examples. 

The four years of largest total fall of rain over the four 
months in question were, 1853, 1855, 1860, and 1867, and three 
of them were also the seasons of smallest average crop, both of 
corn and total produce, whilst the fourth (1855) was a season 
of generally less than the average produce. On the other hand, 
the three years of highest produce, both corn and total produce, 
were 1854, 1863, and 1864, and all three were seasons of less 
than the average fall of rain during the four months of active 
growth. Lastly, the two seasons of lowest fall of rain during 

April, May, June, and July were 1868 and 1870; and both 
gave, with each of the four conditions as to manure, more than 
the average produce of corn over the nineteen years; and in 
1868, though not in 1870, there was even more than the average 
of total produce also, under each of the three manured con- 
ditions. But although there was in both these years of great 
deficiency of rain during the growing period, more than the 
average produce of corn without manure, there was, in both, 
less than the average amount of both straw and total produce. 

As in the case of the hay crop, so again with the wheat, it is 
seen that, whilst during the earlier years the mineral manure 
and ammonia-salts gave more produce, both corn and total 
produce, than the mineral manure and nitrate of soda, during 
the later years the nitrate has given more, and sometimes con- 
siderably more, of straw especially, than the mineral manure 
and ammonia-salts. ‘The questions arise, how far may this be 
due: to the more rapid and more extended distribution of the 
nitrate of soda, or its products of decomposition, within the soil 
and subsoil? to the mutual reactions of the manure and the 
‘soil? to the greater power of retention of moisture acquired by 
the latter, as the result of such reaction? and to more active root 
development in the spring under these conditions ? 

Unfortunately, no comparative determinations of moisture in the 
soils of these two plots, or of root development, have been made, 
so as to obtain direct evidence in regard to the questions here 
suggested. Due weight should, however, be given to the fact that, 
whilst the ammonia-salts are sown in the autumn, before the seed, 
the nitrate is applied asa top-dressing in March. It is known that 
nitrate of soda, or its nitric acid in combination with some other 
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base, distributes more rapidly, and, under equal circumstances 
as to rain, is more liable to be washed into the subsoil or the 
drains, than is the ammonia of the ammonia-salts. Hence it is 
not applied until the commencement of active growth, when the 
plant is able rapidly to avail itself of it. It is also known that a 
portion of the ammonia of the ammonia-salts itself becomes con- 
verted into nitric acid, and then is subject, in like manner, to loss 
by drainage; but to what degree a saturated condition of the 
soil during winter may cause serious loss, in this way, of 
the ammonia applied as ammonia-salts in the autumn, is a ques- 
tion not yet sufficiently investigated, and to which we shall 
make some further reference before concluding. 

Although, as has been said, there is no evidence at command 
in regard to wheat, in reference to the questions above raised, so 
direct as that referring to the meadow land, yet the results now 
to be adduced nevertheless supply interesting and important data 
in respect to the variation in the amount of moisture within the 
soil at different depths, as affected by season, by manure, and 
by the growth of the crop. 

Such were the drought and heat of May, June, and July, 
1868, that it is hardly possible to suppose conditions more calcu- 
lated to induce extreme dryness of soil than those preceding the 
harvest of that year. Accordingly, towards the end of July, just 
before the crop was ripe, samples of soil were taken from three 
plots of the experimental wheat-field, with the special view of 
determining the amount of moisture retained at different depths, 
The plots selected were :— 

Plot 3. Without manure since 1839. 
Plot 2. With 14 tons farmyard manure per acre per annum. 
Plot 8a. With mixed mineral manure, and 600 lbs. ammonia- 

salts per acre per annum. 
The mode of collecting the samples was that already described, 

excepting that the iron frames employed were only 3 inches 
deep, instead of 9; the object being to determine the amounts 
of moisture at each 3 inches of depth, down to a total depth of 
36 inches, or rather below the pipe-drains. 

The subsoil of the farm consists of a tolerably tenacious 
reddish-yellow clay, resting upon chalk, and the corn crops 
seldom suffer from a scarcity of rain. At the time the samples 
were taken, the wheat had suffered but little from the drought, as 
the results already quoted show. But barley and oats were 
exceedingly light crops, and a bean crop in an adjoining field 
was quite dried up and dead for want of moisture. 

For comparison with these samples taken at a time of 
extreme dryness, others were collected from the same plots in 
January, 1869, after much rain during the preceding ten days; 
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the drains were running, and it was supposed that the ground 
was quite saturated. It was, indeed, so wet that it was neces- 
sary to lay down boards for the men to stand upon whilst 
working. 

Table V., overleaf, shows the percentages of moisture in the 
different samples of soil; bringing together—first, the results 
for the three plots during the drought; second, those for the 
three plots when the land was saturated; and lastly, the same 
results arranged for the convenient comparison of the percentages 
in the dry state and the wet state, and showing the difference 
between the two, for each plot separately. 

It will be obvious that the amount of water at the different 

depths in July, 1868, after about three months of great deficiency 
of rain, and the growth of a crop then approaching ripeness, 
must, in the main, be dependent on the supplies accumulated 
during the previous winter and early spring. But it is affected, 
to a greater or less depth from the surface: by any difference of 
texture and power of absorption, the result of previous culti- 
vation, manuring, and cropping ; by the influence of the pipe- 
drains, which are at a depth of about 30 inches; also, by the shade 
of the crop on the one hand, lessening evaporation from the soil 
itself, and on the other, by the requirements of the growing crop 
increasing, according to its amount, the exhalation through the 
plants themselves, and the consequent pumping out of the stores 
within the soil. 

The soil of Plot 38, which had received no manure and pro- 
duced little root (tending to disintegrate the soil and increase its 
absorptive surface), which had comparatively little shade from the 
growing plants, preventing surface evaporation, and whose crop 
would exhale comparatively little, is seen to retain a somewhat 
less percentage of water than either of the others within 3 inches 
of the surface, but more than either within the next 9 inches. 
Tn it, as in the others, the percentage of moisture increased gra- 
dually from that point downwards, until obviously affected by the 
action of the pipe drains. 

The soil of Plot 2, which had then been manured with 
14 tons of dung per acre per annum for twenty-five years in suc- 
cession, notwithstanding the greater requirements of the crop, 
retained rather more moisture than the unmanured soil within 
3 inches of the surface; a result partly due, perhaps, but 
not wholly, to more shade. But, from that point downwards, 
doubtless influenced by the requirements of the crop, the dunged 
soil retained less at every stage (excepting the lowest) than the 
unmanured. 

The soil of Plot 8, manured annually with mineral manure 
and ammonia-salts, and yielding pretty uniformly a heavier crop 
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than the dung, shows less moisture within the first 9 inches, and 
but little more within the next, or fourth 3 inches, than that of 
the dunged plot; also a total to that depth considerably less 
than the unmanured soil. From that point, however, there is a 
gradually increasing amount down to the range of the drains ; 
notably more than in the dunged soil, and even more than in the 
unmanured, whose crop could only have withdrawn from it about 
one-third as much. 

Supposing the three plots to have possessed exactly the same 
character of soil and subsoil, and to have contained the same 
amount of moisture to a given depth at the time of the com- 
mencement of active growth, we could well understand that, 
when the growth was nearly completed, the subsoil of the 
dunged plot, growing more than three times the crop, should 
contain less moisture than the unmanured subsoil. But, on the 
same suppositions, it would be difficult to account for the subsoil 
of Plot 8a, which grew even a larger crop than the dung, 
retaining not only more than the subsoil of the dunged plot, but 
more also than that of the unmanured plot. The differences 
between plot and plot as to percentage of moisture are, it is true, 
in some cases not great. But there is too much regularity and 
consistency in the results to admit of the supposition that the 
differences are due to errors arising from the unavoidable diffi- 
culties incident to the collection, weighing, and preparing the 
samples for drying, without some error of experiment affecting 
the estimation of the amount of water. The results relating to 
the soils and subsoils when supposed to be in a state of satura- 
tion will show, indeed, that the active growth of the crops pro- 
bably did not commence with equal soil-supplies of moisture in 
the three cases. 

The unmanured soil, when saturated, contained, to the depth 
examined, not much less than one-fourth its weight of water, 
and nearly twice as much as in the dry condition. The range 
of variation in the percentage was much less than in the dry 
soil; but, on the other hand, the order and degree of increase 
or decrease is much less regular in the wet soils. The top 3 
inches contained rather less water than the second and third; 
otherwise, there would seem to be, at the time of saturation, 
more water near the surface, then a decreasing amount, and then 
a gradually increasing quantity, until the range of the drains is 
reached. 

The dunged soil, with its vast accumulation of organic 
matter, and doubtless greater degree of disintegration, porosity, 
and power of absorption within some distance from the surface, 

is seen to hold about one and a half times as much water within 
the first 6 inches as the unmanured soil, or even as that manured 
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with mixed mineral manure and ammonia-salts. The third 
3 inches, also, contains more than either; and the fourth more 
than the unmanured, and about as much as the artificially 
manured soil. The quantity continues to diminish to the fifth 
3 inches, and then increases to about the level of the drains, 
To the total depth examined, the dunged soil contained more 
than a quarter of its weight of water, about 3} per cent. more 
than the unmanured, and about 1 per cent. more than the arti- 
ficially manured soil. 

The soil receiving mineral manure and ammonia-salts also 
retained more water “within what may be called the staple than 
immediately below it. It then again increased in percentage of 
moisture, more or less regularly, until within the direct influence 
of the drains. It is to be observed, too, that, whether owing to 
a greater retentive power of the natural clay at that point, or 
more probably to the accumulation, and the action, of the consti- 
tuents of the manures, or of their products of decomposition, 
rendering the clay more hygroscopic, the lower layers of the 
soil of this plot retained considerably more water when saturated 
than did the corresponding layers of either of the other plots. 
The amount of water to the total depth was about 25 per cent. 
more than in the unmanured soil, but not so much as in the 
dunged soil. 

As might be expected, there are greater irregularities of 
increase or decrease indicated in the percentages of water at 
the different depths, among the results relating to the saturated, 
than among those relating to the dry soils. This may be due in 
part to accidental differences of permeability of the soil, and 
consequently to variation in the freedom of access of the perco- 
lating water, at the different points; but it is, doubtless, partly 
due to nhavoidable.error-in, the collection, weighing, and after- 
manipulation, of soil in so wet a condition. 

Disregarding the irregularities, however, and interpreting the 
obvious direction of increase or decrease of moisture at the dif- 
ferent depths, it is pretty clear that, down to a certain depth from 
the surface—which varied in the different plots according to 
the varying power of retention of the staple and immediately 
subjacent ,layers—the increased percentage of moisture was due 
to the comparatively recent rains. There was then reached the 
layers partially drained since the preceding rains, from which 
point downwards the percentage increased, until again reduced 
by the action of the pipe-drains. 

Further, it is obvious that, by evaporation from the surface, 
and the consequent withdrawal by capillary action of water from 
below upwards on the one hand, and by the gradual descent, 

aided by the natural drainage of the chalk and the artificial 
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drainage of the pipes, on the other, what may be called the 
normal supply of water within the soil would, doubtless, at the 
commencement of active growth, be considerably less than that 
indicated by the percentages in the saturated soils. There is 
also good reason to suppose that, owing to the action of the 
manures, or their products of decomposition, within the soil and 
subsoil, the manured plots would retain more than the un- 
manured ; and further, that whilst the effects of the dung would 
be chiefly to increase the retention by the upper layers, those 
of the artificial manures would be more characteristically to 
increase the amount retained by the lower layers. 

This brings us to a comparison of the amount of water in 
each plot in the two conditions of unusual dryness and of satura- 
tion or abnormal wetness, as shown in the right-hand half of 
the Table V. 

Referring first to the unmanured soil, there is seen to be a 
difference of-more than 17 per cent. of moisture between the wet 
and dry conditions of the staple, or uppermost 6 inches of soil. 
The difference then diminishes, more rapidly at first, until, in 
the lower layers, it ranges from under 8 to about 9 per cent. 
There is an average of about 10 per cent. more water in the wet 
than in the dry soil to the total depth examined. 

The difference between the saturated and the dry conditions 
of the various layers of the dunged soil is much more striking 
still: amounting to over 35 per cent. within the first 3 inches, 
to nearly 29 per cent. in the second 3 inches, to more than 
21 per cent. in the third 3 inches, and to nearly 16 per cent. within 
the next, or fourth, 3 inches. It then lessens considerably, again 
increases, and again diminishes to within the range of the drain- 
pipes. The result is that, within the uppermost 12 inches of 
soil, there is an increase of about 25 per cent. of moisture in the 
wet as compared with the dry condition; or, taking the total 
depth of 36 inches, there is an increase of over 15} per cent. 

The artificially manured soil also shows, almost throughout, 
greater difference in the amount of water retained in the two 
states than the unmanured, but less than the dunged soil. In 
the lower layers there are, as in the case of the dunged plot, 
some irregularities not satisfactorily explained. The final result, 
to the total depth of 36 inches, is an average of nearly 13 per 
cent. more water in the wet than in the dry condition. 

It will be useful to compare the actual amounts of water per 
acre, in the different soils to the total depths examined, which 
the percentage results represent. Reckoning, as before, the soil 
in the dry state to weigh, exclusive of stones, an average of 
1,000,000 Ibs. per acre for each 3 inches of depth, we have 
12,000,000 Ibs. for the weight of the dry soil to the depth of 
* VOL. VI.—s. 8. z 
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36 inches; and allowing one-eighth more for thé wet soil, we 
have 13,500,000 Ibs. per acre for its weight to the depth of 
36 inches. ‘Adopting these figures, and the average percentage 
of moisture in the soil of each plot, we have the following 
amounts of water per acre on the respective plots in the two 
conditions :— 

Table VI. 

July, 1868. | J 7 1869:| are Dry. | -Satuiated, | Difference. 

Tons of Water, per waa toa ari of 36 inches. 

Plot 3.—Unmanured . el Oe 666 1396 730 
Plot 2.—With Far myard Manure .. 591 1610 1019 
Plot 8a.—With Minera] Manure and? Am- 

monia-salts .. “— mt G94 1549 855 

Tons of Water, per Acre, over (or under) Plot 3. 

Plot 2.—With Farmyard Manure .. =i 214 289 
Plot 8a.—With Mineral Manure and Am- at 98 153 125 

monia-salts .. .. I 

Thus we have on the unmanured plot 730, on the dunged 
plot 1019, and on the artificially manured plot 855 tons, more 
water per acre, to the depth of 36 inches, when the soils were 
saturated than when in the dry condition. As already said, the 
soils would not retain such an amount of moisture at the time of 
the commencement of active vegetation. But, by way of illus- 
tration, it may be stated that if they retained even two-thirds 
of the indicated difference prior to the commencement of the 
drought, and the commencement of active growth in 1868, the 
amount would be considerably more than would be required by 
the unmanured crop, and would supply a large proportion of that 
required by the manured crops, on the supposition that about 
300 parts of water would be exhaled by the plants for 1 part 
of dry substance fixed by them. The soil-resources of moisture 
available to the growing crop would, however, doubtless extend 
beyond the depth to which the examinations refer. Then, again, 
the amount of rain which actually fell during the period of 
active growth, though comparatively small, would, nevertheless, 
be! siofilinimateriall: cohsitleredyin celationste.4iesbalan eee 
requirements of the crops. 

A very remarkable point connected with these results is, how- 
ever, the difference in the amount of water retained per acre to a 
given depth by the soils of the different plots when saturated. 
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The unmanured soil and subsoil, comparatively little disturbed 
and disintegrated by the permeation and the decomposition of 
roots, and not at all by the action of manures, would offer less 
surface and absorb less water, and they are seen to retain less 
than those of either of the manured plots. The soil and sub- 
soil of the artificially manured plot would be affected by the 
permeation not only of more roots, but of the solution of the 
manures or of some of their products of decomposition, — by 
the latter especially in the lower layers. But it is the dunged 
plot, with its vast accumulation of organic matter near the sur- 
face, and its finely divided and dissolved products of decomposi- 
tion permeating to a greater or less depth beyond, and, doubtless, 
a considerable development of root, that is seen to possess 
the greatest power of retention of moisture, especially near the 
surface. 

Taking the figures relating to the saturated soils as they stand, 
the artificially manured plot retained 153 tons, and the dunged 
plot 214 tons more water per acre, to the depth examined, than 
the unmanured—amounts which represent, respectively, about 
14, and more than 2 inches of rain. Or, if we take the difference 
between the amounts retained in the dry and the wet condi- 
tions, the dunged soil shows a still greater excess of absorption 
when saturated, both compared with the unmanured, and with 
the artificially manured soils. Further, the details show that the 
dunged soil, when saturated, retained, within 12 inches of the 
surface, an excess of water which would be equivalent to about 
14 inch of rain more than that held to the same depth on either 
of the other plots. 

In connection with this interesting fact, it may be mentioned, 
that whilst the pipe-drains from every one of the other plots in 
the experimental wheat-field run freely, perhaps on the average 
four or five times annually, the drain from the dunged plot seldom 
runs at all more than once a year: indeed, it has not with cer- 
tainty been known to rnn, though closely watched, since about 
this time last year. At first it was thought that there must be 
some stoppage, or some fault in the levels. Accordingly, the 
soil was opened in various places, but was found to be far from 
saturated down to the range of the drains. It was then con- 
cluded that the result was due to the greater power of absorption 
and retention of moisture by the dunged soil near the surface ; 
and even supposing the figures above given should exaggerate 
the difference actually occurring, there would still be a wide 
margin remaining, sufficient to account for the fact of no water 
reaching the drains excepting under the influence of an unusually 

large and continued rainfall. Such a fact as the one here 
recorded is obviously of great interest and significance. Whether 

EZ 
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the porosity of a clay soil be increased by the application of 
manure, by mechanical means, or by a combination of the two, 
its power to absorb and retain water, without being wet, and in 
an available state, will be proportionately increased, and the 
necessity for artificial drainage, at any rate on some soils, 
would be greatly obviated. 

From the results adduced, it may safely be concluded, as 
already intimated, that the three plots would retain different 
amounts of water, due to the previous winter rains, at the time 
of the commencement of active vegetation in the spring. And 
although the actual amounts of excess indicated by the figures 
in Table VI. may not be true measures of the increased reten- 
tion by the manured as compared with the unmanured soil, and 
although the excess at any one time may not be sufficient to 
meet the increased requirements of the manured crop, it must 
be supposed that the soils of higher retentive power would retain 
proportionally more of every heavy shower falling from time to 
time during growth ; and hence may be accounted for the differ- 
ences, not at first sight adequately explained, in the amounts of 
water retained by the different soils at the period when they had 
supported, and nearly carried to completion, such widely different 
amounts of crop. 

Have we not, also, in the fact that the soil and subsoil, to 
a considerable depth, may frequently during the winter be 
saturated with water, a probable explanation, of part at least, 
of the less effect of a given amount of nitrogen applied in the 
autumn in the form of ammonia-salts, than of an equal amount 
supplied in the spring as nitrate of soda? For although the 
ammonia of the ammonia-salts is in great part absorbed by 
the upper layers of the soil, it is well established that a portion 
of the nitrogen supplied as manure in the form of ammonia 
becomes converted into nitric acid, and reaches the drains in 
the form of a nitrate; and it may be assumed that this action 
would, other things being equal, be the greater the greater the 
amount of water passing through the soil. Professor Voelcker, 
who has analysed many of the drainage waters collected at 
different times from the several plots in the experimental wheat- 
field at Rothamsted, has, moreover, found a greater amount of 
nitric acid in them the greater the amount of ammonia-salts 
applied as manure. 

Another reason which may in part explain the frequent less 
effect of a given amount of nitrogen applied as ammonia-salts 
than of an equal amount applied as nitrate of soda, even when 
both are sown at the same time in the spring, may be that, as 
the nitric acid of the nitrate distributes more rapidly under the 
influence of rain than does the ammonia of the ammonia-salts, 
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so may the development of root be the more encouraged under 
the influence of the nitrate; and so, proportionately, will the 
plant gain greater possession of the soil, and consequently be 
able to avail itself of a wider range of both food and moisture 
within a given time. Further, from the results which have been 
recorded on the point in the foregoing pages, it would seem that 
when the nitrate is applied year after year on the same plot for 
many years in succession, the action on the soil and subsoil of its 
solution, or of that of the products of its decomposition, tends to 
increased disintegration, and to increased power of retention 
of moisture, and thus, again, to encourage a greater extension of 
root. 

RESULTS RELATING TO THE GROWTH OF BaRLeEY. 

Our next and last illustrations have reference to the growth of 
barley. This crop has been grown at Rothamsted for nineteen 
years in succession on the same land, without manure, with farm- 
yard manure, and with numerous artificial mixtures each year. 
The fluctuations in the amount of produce dependent on season, 
manure, and the continued growth of the crop, being greater 
than in the case of wheat, it would occupy too much space to 
follow up the same line of illustration as that adopted in regard 
to that crop; and it is the less necessary or desirable to do so, 
as we hope to report the whole of the results after the twentieth 
crop in succession has been harvested. 

Referring to the influence of the variation of rainfall from 
year to year, it will suffice to say here that extremely low produce 
of barley was obtained with both a great excess and a great 
deficiency of rain during the months of active vegetation. The 
bad result with excess of rain was coincident with unusually 
low, or unusually high temperatures; and that with deficiency 
of rain with high temperatures. On the other hand, the 
highest amounts of produce were obtained with only moderate 
amounts of rain during the growing period, provided there were 
a favourable distribution of it, and a favourable adaptation of 
temperature. And whilst an excess of rain, during the growing 
months, is adverse to the favourable growth of both wheat and 
barley, a great deficiency of rain during that period is found to 
be, as would be anticipated, more adverse to the spring-sown 
barley than to the winter-sown wheat. 

In the experiments on barley, equivalent amounts of nitrogen, 
as ammonia-salts and nitrate of soda respectively, have not been 
employed in conjunction with mineral manures from the com- 
mencement ; but where they have been employed, each separately, 
without such admixture, a similar result is observed as with both 
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hay and wheat. That is to say, higher amounts of both corm 
and total produce have been obtained from the use of a given 
amount of nitrogen applied as nitrate of soda, than from that of 
an equal amount applied as ammonia-salts—both manures being 
in the case of barley sown in the spring. 

In 1868 experiments were commenced in which nitrate of 
soda was used in conjunction with mineral manures, and below 
are given the results obtained in 1868, 1869, and 1870, with 
mixed mineral manure and 200 Ibs. of ammonia-salts per acre 
per annum, compared with those of the same mixed mineral 
manure and 275 lbs. of nitrate of soda, which is estimated to 
contain about the same quantity of nitrogen as the ammonia- 
salts. As in the case of wheat, not the actual number of bushels 
measured, but the bushels of dressed corn calculated at an 
assumed uniform weight per bushel are given. For barley, 52 lbs. 
per bushel is taken. 

Taste VII.—Showing the effects on the Barley Crop of a given amount of 
Nitrogen as Ammonia-salts, compared with an equal amount as Nitrate 
of Soda. 

DreEssED CORN. Sane ‘Torat PRODUCE. 
(In bushels of 52 Ibs.) : (Corn and Straw.) 

| Mineral : Mineral eae Mineral ' 
| Manure and cee ; | Manure and Re q | Manure and | Fame a 
Ammonia- | x ite Sod Ammonia- | y; pate Sod Ammonia- Nitrate Sod 

salts: itrate Soda. salts, itrate Soda, salts. tra, a. 

Bushels Bushels. lbs. Ibs. Ibs. lbs. 

1868 37 49 2333 2868 4311 5454 

1869)". 543 547 8853 4265 6701 7194 
| 

1870) 5.41 41? 487 2090 2050 4287 4621 

aoa — — —— — — 

Mean | 443 507 2759 3061 5100 5756 

| 

Here, then, we have again a similar result. ‘There is, too, 
proportionately a greater increase with the nitrate, especially 
of corn, in the two drier and hotter seasons of 1868 and 1870 
—years, in fact, of summer drought. 
The following Table shows the produce of barley without manure, 

with farmyard manure, and with mixed mineral manure and 
200 Ibs. ammonia-salts per acre, in 1868, and in 1870, the two 
recent years of summer drought; and also, under the same condi- 
tions as to manure, the average produce over the nineteen years of 
the experiment. As before, the number of bushels of dressed corn, 
reckoned at an uniform weight of 52]bs. per bushel, is given. 
And, side by side with these records of produce, is given the 
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amounts of rain at Rothamsted, in April, May, June, and July, 
each year, those being the months of active growth of the barley 
crop. 

TabitE VIII. 

Dressep Corn. 
(In bushels of 52 ibe) 

Tora Propuce. RAINFALL AT ROTHAMSTED, 
(Corn and Straw). 

ee e’ = 

. . < ts 

é | & | es g) 8 led 
e148 |s¢ Big as | 
& = Gi) Ss =) S.3 | 
a 3 |B8 Mean] A 3 |g Mean.} April.| May. | June, ' July, | Total. 

2) 2 |e 2 | 68/28 | 
a a 58 a a | s g | 
= As = 5 Ad 
Ey eS Ele |s | 

| Bush. Bush. | Bush. ait lbs. lbs. | Ibs, Ibs. | Ins. | Ins. | Ins. | Ins. | Ins. 

1868 ) 1h 7% | 37} 1902 | 5281 | 4311 | 3831 | 2°19'| 0°73 | 0°37 | 0°37 | 3°66 

1870 ..° | 13%] 524 | 41¢ 1489 | 4949 | 4287 | 3575 | 0°46 | 1°35 | 0°98 | 1°12 | 3°91 
| 

verage, 19Years, | ai 
1851670 . ene 2) PP AME [98 2459 | O94) THR IR | NRL A | 20 504 | 483 2453 | 5856 | 5786 | 4698 | 1°72 | 2°36 | 2°43 | 2°37 | 8°88 

As there has been a decline in the produce without manure 
during the latter as compared with the former half of the period 
over which the experiments have extended, the difference indi- 
cated between the unmanured produce in the years of drought 
and that over the nineteen years will exaggerate the deficiency 
due to the deficient rainfall alone during the four growing months 
of the two years in question. On the other hand, the produce 
by farmyard manure has considerably increased during the latter 
half of the period, and hence the deficiency in the years of 
drought which the figures show for that manure is less than 
is due to the characters of the seasons alone. With the artificial 
manure the produce was, however, very much more nearly 
equal during the first and second halves of the total period, 
and the indicated deficiency in the years of drought probably 
more nearly represents that really due to the characters of the 
seasons in its case. With this manure there was a deficiency 
compared with the average, of 11 bushels of corn in 1868, and of 
62 bushels in 1870; or, of total produce, of 1475 lbs. in 1868, 
wail of 1499 lbs. in 1870. There was not far from an equal 
total amount of rain during the four months in the two seasons ; 
but whilst there was more than an average fall in April, 1868, 
and only about one-fourth the average folleit April, 1870, there 
was a greater deficiency in May, June, and July, 1868, than in 
the same months in 1870. The result. was a greater deficiency 
of corn, but a less deficiency of straw, in 1868 than in 1870. 

We are enabled to adduce more direct experimental evidence 
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showing the extent to which the barley-plant can avail itself of 
the stores of moisture within the soil, than that which was at 
command relating to wheat. 

Before considering the results themselves, to which reference 
is here made, it will be well to describe briefly the circumstances 
under which they were obtained. With a view to the determi- 
nation of what proportion of the rainfall passes to given depths 
in the subsoil, under different conditions of season, manuring, 
and cropping, a series of experiments has been commenced, for 
the cutting off, and the collection, of the drainage-water from the 
land at different depths—an essential condition being that neither 
soil nor subsoil should be disturbed. Leaving out of view for 
the present the questions of the influence of different manures, or 
of the growth of different crops, early in 1870 three plots of un- 
cropped land, each of one-thousandth of an acre area, were 
selected, with a view of determining the amount of water passing 
below the depths of 20, 40, and 60 inches, respectively. The 
plan of operating was, to cut a sufficiently wide trench for men 
to work in, down one side of the plot, to a considerably greater 
depth than that at which the drainage was to be cut off. The 
plot was then carefully undermined and shored up at the depth 
decided upon, until a cast-iron plate, rather more than the length 
of the plot, 8 inches wide, and having small holes for the water 
to drain through, could be got in and fixed underneath. The 
plot was then further undermined, until another plate could be 
put in; and so on, until the whole was supported at the proper 
depth, without disturbance, by a perforated iron flooring, which 
finally was itself supported on three sides by brickwork, and on 
the fourth and across the middle by iron girders. The three as 
yet undisturbed sides of the plot were then trenched round; a 
44-inch brick and cement wall was built round the plot, resting 
on the projecting rim of the iron flooring below, and finished 
level with the surface above. ‘The trench outside the wall was 
then filled in again. ‘Thus, the exact area required was cut off 
from the surrounding soil by brickwork at the sides, and below, 
at the depth required, by a perforated iron flooring. 

The field in which these drain-gauges were made, had grown 
wheat in 1869, and was sown with barley in March, 1870, and 
the drill by mistake was allowed to sow two rows of seed on the 
plots along one side of them. As the excavations proceeded, 
barley-roots were observed to have extended to a depth of between 
4 and 5 feet, and the clayey subsoil appeared to be much more 
disintegrated, and much drier, where the roots had penetrated than 
where they had not. Accordingly, it was decided to make careful 
notes on the sections under the two conditions, and also to take 
samples of soil and subsoil to a depth below that at which roots 
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were traced, with a view to the determination of the amounts 
of moisture at the different depths in the two cases, Portions of 
the barley-ground and the fallow-ground, closely adjoining the 
drain-gauge plots, but undisturbed by the excavations in connec- 
tion with them, were selected, and from each six samples, 6 x 6 
inches superficies by 9 inches deep, that is, in all to a depth of 
54 inches, were taken. 

The following Table shows the percentages of moisture in the 
different samples, including that lost during their preparation, as 
well as that afterwards expelled at a temperature of 212° Fahr. :— 

TasLE [X.—Percentages of Moisture in Uncropped and in Cropped Land, at. 
different depths. 

Samples collected June 27th and 28th, 1870. 

Depth of Sample. | Fallow Land. Barley Land. | Difference. 

Bursts 9/inches) ! 3.) ae) ah 20°36 | 11°91 8°45 
Second 9 ,, ea Whe AKG 29°53 19°32 | 10°21 
hird 9 ,, sa Bae eee 34°84 22°83 | 12°01 
Fourth 9_ ,, Rees 34°32 25°09 9°23 
Mifth 9: ,, ail wee eens 31°31 26°98 4°33 
SIKtH 9 5, ee dela: 33°55 26°38 (ely 

Meaniec. "Atri ae} 30°65 | 22°09 | 8°56 

Before commenting on these results, it should be stated that, 
ten days previous to the collection of the samples, about two- 
thirds of an inch of rain had fallen, and only three days before 
the collection about one-tenth of an inch; and hence, perhaps, 
may in part be accounted for the somewhat high percentage of 
moisture in both soils near the surface at that period of a season 
which was upon the whole one of unusual drought. Further, 
for a few days during the interval since the heavier rainfall, 
some soil, thrown out from the excavations near, had laid upon 
the spot whence the samples from the uncropped land were taken, 
and hence, again, may be accounted for part of the excess near 
ee esace in the uncropped as compared with the cropped 
and. 
The difference between the amounts of water retained at the 

depths examined by the uncropped and the cropped ground, at 
points only a few feet apart, is very striking; and that it should 
be greater in the upper portions of the subsoil, which had pro- 
bably contributed more to the exigencies of the growing crop than 
the lower layers, is what would be expected. The percentage of 
water in the subsoil even of the cropped land was very high— 
indeed nearly as high at corresponding depths as in that in the 
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experimental wheat-field in January, 1869, when it was supposed 
to be in a state of saturation; whilst the amount in the subsoil 
of the uncropped land was not only considerably higher than 
in that of the cropped land, but considerably higher also than in 
that of the saturated wheat soil. We shall recur presently to the 
difference in the percentage of moisture in the soils and subsoils 
of the different fields which have been referred to, but must first 
direct attention to the more special application of the results now 
under consideration. 

The following Table shows the number of tons of water per 
acre retained to the total depth of 54 inches, or 44 feet, by the 
uncropped and the cropped land, and the difference between 
the two. The upper line gives the amounts calculated according 
to the actual weights of the measured samples of soil (exclusive 
of stones), and the lower line the amounts, assuming that (exclu- 
sive of stones), the dry or barley soil would weigh 18, and the 
wet, uncropped or fallow soil 19} million lbs., to the depth of 54 
inches :— 

Taste X.—Tons of Water per Acre to the depth of 54 inches, in Fallow 
Land, and in Land Cropped with Barley. 

Samples collected June 27th and 28th, 1870. 

Warer PER ACRE. 

™ Fallow Land. Barley Land. Difference. 

Tons. | Tons. Tons. 
EPP fe eereninienialn etnies O85 1951 994 

According to assumed avenze reign} 2668 1775 893 
of soil SRS: mee 20 

Mean ct “Say cba Go 2772 1863 909 

On whichever basis the calculation is made, the indication is 
that there were about 900 tons less water per acre in the soil and 
subsoil, to the depth of 4 feet 6 inches, where the barley had 
grown than where the land was fallow. It may be, that part of 
the excess in the uncropped land was due to the shelter from 
surface evaporation since the last preceding heavy rain, by the 
laying of soil upon it for a few days, as above referred to. 
But even supposing a liberal deduction on this account, the 
evidence would still point to the conclusion that there had been 
a higher rate of exhalation by the growing crop than 500 parts 
of water for every 1 part of dry substance fixed; for it may 
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safely be assumed that the dry matter of the crop at the time 
of the experiment would be under rather than over 2 tons 
per acre, which, at the rate of 300 parts to 1, would only 
account for an exhalation of 600 tons of water per acre. 
Further, since there was such a/great difference in the per- 
centage of moisture in the two cases at the lowest depth taken, 
it is only reasonable to conclude that the difference extended 
lower still. 

To conclude, in reference to these particular experiments, it is 
clear that we have in the facts adduced sufficient evidence, and 
a striking illustration, of the enormous extent to which, in a time 
of drought, our crops may rely upon the supplies of moisture 
previously stored up within the soil. At the same time it 
cannot fail to be recognised how dependent must be the result 
upon the character of the soil and the subsoil with which the 
farmer may have to deal. 

SuMMARY, AND GENERAL OBSERVATIONS. 

Leaving detail, it will be of interest to summarise the results 
illustrating the difference of effect of the drought of the past year on 
the different crops, and also to bring together those relating to the 
amount of water retained by the soils and subsoils of the different 
fields, under the various conditions as to season, manuring, and 
cropping. 

It has been already said that although the summers of both 
1868 and 1870 were seasons of drought, yet, chiefly owing to the 
facts that the deficiency of rain commenced later, and the tem- 
peratures ruled higher in 1868, there was in reality considerable 
difference in the characters of the periods of growth of the two 
seasons, and in their consequent effects upon the different crops. 
To save space, however, we will confine attention here to the 
effects on the different crops of the more continued drought 
of 1870. 

Table XI. shows the average annual produce obtained, under 
selected conditions as to manure, of hay, of wheat, and of barley ; 
also the produce of each in 1870, and the deficiency compared 
with the average. In the case of the hay, the average is taken 
over 15 years, and in that of wheat and barley over 19 years. 
For simplicity of comparison, the produce is, for all three crops, 
given in lbs. ; and the figures relating to wheat and barley repre- 
sent the total produce, corn and straw together—which, of course, 
more clearly indicates the total amount of vegetable growth, com- 
pared with that of the hay, than the records of corn and straw 
separately would do. 
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Taste XI.—Produce of Hay, Wheat, and Barley in 1870 compared with 
the average. 

ToraL PRODUCE, 
Corn and Straw. 

15 Years. 
| Wheat ; Barley ; 
| 19 Years. 19 Years. 

| 

Without Manure. 

lbs. Ibs. Ibs. 
Average produce per acre perannum.. .. 2391 2398 2453 

Broducepnel S70’ yi. pej esd ele ese yes 644 2002 1489 

Deficiency m W870. ee | 1747 396 © 964 

With Farmyard Manure. 

Average produce per acre per annum... .. 4604* | 6016 5856 

Broducesinisl S10 auc. saan ae mn 1556 | 5092 4949 

Deficiency in 1870... .. . .. | 3048 924 907 

With Mixed Mineral Manure and Ammonia-salts. 

Average produce per acre perannum .. .. 5794 6267 | 5786 

Prodacesin 870) sesan wed fils netihes | Aer 3306 5856 | 4287 
| —— —— 

Decency lS (Om san nee 2488 431 | 1499 

It is remarkable that, notwithstanding the great fluctuation in 
the amounts of produce of each of the three crops from year to 
year according to season, and also the difference in the degree in 
which each will vary from the average in one and the same 
season, still, when the average is taken over a considerable 
number of years, hay, wheat, and barley, are seen to yield without 
manure almost identically the same average weight of produce 
per acre per annum, On this point it should be mentioned that 
the second crop of grass is never removed from the land, being 
either consumed on it by sheep having no other food, or mown 
and left to rot as manure. The deficiency without manure, due 
to the drought of 1870, is seen to be 1747 lbs. of hay, 964 lbs. 
of barley (corn and straw), and only 396 lbs. of total produce of 
wheat. Thus, the deficiency was much the greatest in the hay; 
there being a reduction in its case by nearly three-fourths, in that 

* For the hay crop, farmyard manure was only applied in the first 8 years; but 
the average produce is taken over the 15 years. 
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of the barley by scarcely two-fifths, and in that of the wheat by 
only about one-sixth, compared with average amounts. 

For the hay-crop, farmyard manure was only applied during 
the first 8 years of the 15; but as the average produce was as 
great over the succeeding 6 years without the manure, as over 
the first 8 years with it, and as there was a heavier crop in 1869 
than in any of the preceding 13 years, the deficiency in'1870 
compared with the average, may be taken as at any rate mainly 
due to the drought, and but little to the cessation of the 
manuring. The figures as they stand show, as without manure, 
again, a much greater deficiency than in either wheat or barley ; 
the crop amounting in fact to only one-third the average. Of 
total produce of wheat and barley, there is, with farmyard 
manure, again nearly the same average amount over 19 years 
in the two cases. The deficiency in 1870 compared with the 
average is also very nearly the same with the autumn-sown 
wheat and the spring-sown barley; amounting in each case 
to scarcely one-sixth. In the wheat the reduction is actually 
much greater, but in proportion to the average, only about the 
same as without manure; but in the barley it is actually less, 
though in proportion to the average very much less, than without 
manure. The greater power of retention of water which a dunged 
soil has been shown to possess in its upper layers, has doubtless 
much to do with the result. 

With the artificial mixture in the case of the hay and the 
wheat supplying 400 lbs., but in that of the barley only 200 lbs. 
of ammonia-salts per acre per annum, there is not the same 
uniformity in the average annual produce of the three crops ; 
the wheat giving nearly 500 lbs. more gross produce than the 
hay with the same amount of ammonia applied, and the barley 
about the same as the hay, with only half the supply of ammonia- 
salts. The deficiency in 1870 amounts, in the hay to more than 
two-fifths, in the barley to rather more than one-fourth, and in the 
wheat to little more than one-fifteenth, compared with the average. 

Thus, then, with a drought extending over the months of 
April, May, June, and July, the mixed herbage of permanent 
meadow land suffered, under the different conditions of manure 
in question, very much more than either wheat or barley; and 
the spring-sown barley suffered, both without manure and with 
the artificial manure, very much more than the autumn-sown 
wheat. With the farmyard\ manure, however, the barley would 
appear to have been as little \adversely affected by the deficiency 
of rain during the period of actual growth’as the wheat. We 
need not here again refer to the special conditions already ex- 
plained, under which the hay crop was as little, or less, affected 
by the drought than the other crops. 
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The difference between the conditions of growth of the chiefly 
perennial (or biennial) plants composing the complex mixed 
herbage of permanent meadow Jand, and those of an annual, 
like wheat or barley, sown at a stated period of the year in 
arable land, and having a fixed, and in the case of barley only a 
limited time for distributing its underground feeders, and so 
availing itself of the resources of nutriment and moisture within 
the soil, are obviously very great. 

The perennial, or biennial, character of most of the plants 
composing the mixed herbage, would seem at first sight to give 
the grass a great advantage over the corn crops. But observa- 
tion shows, that although the immediately superficial layers of 
the soil may be more thoroughly penetrated by the roots of the 
perennial grasses than by those of either wheat or barley, yet 
it is only a very few of the former, encouraged to great pre- 
dominance only under special conditions, that seem to get any- 
thing like the same possession of the lower layers of the soil as 
the two corn crops. Careful examination has also shown, and it 
is probably generally assumed, that the winter-sown wheat secures 
possession by its underground feeders of a more extended range 
and greater bulk of soil, and consequently is better able to avail 
itself of the supplies of food and moisture existing below a 
certain limited depth from the surface, than the spring-sown 
barley. The wheat-plant, indeed, has the advantage of making 
root, more or less according to season and manure, throughout 
the winter months, during periods of which, at any rate, the soil 
will be saturated with moisture; and in the case of moderately 
retentive and well drained soils, it will be able to establish its. 
independence of rain falling during the period of active above- 
ground growth, very much more than will a spring-sown crop 
like barley. 

But there are other points of distinction between the growth 
of the corn and the hay crops. Thus, most of the grasses, which 
comprise the greater proportion of the latter, flower earlier than 
the wheat or the barley ; and the mixed herbage is cut by, or 
before, the end of June, when very little, if any of it, has arrived at 
the degree of ripeness in which the corn crops are cut. These, 
on the other hand, are not only allowed fully to ripen, but direct 
experiments made at Rothamsted upon wheat have shown that 
a very large proportion, probably about half, of the total dry 
vegetable substance, or of the total carbon of the crop, is fixed 
in it under the influence of the greater power of the sun’s rays 
after the time at which the hay crop is usually cut. 

These facts are obviously an element in the explanation of 
another fact, to a certain extent commonly recognised, and which 
a careful comparison of the results of the field experiments at 
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Rothamsted, with the records of the conditions of heat and 
moisture under which the crops have been grown, brings clearly 
to view—namely, that, as compared with the hay crop, the corn 
crops are not only less dependent on the amounts of rain falling 
during the period of active vegetation, but more on a relatively 
high degree of temperature during that period. This is more 
strikingly the case when wheat is grown by means of readily 
soluble mineral and nitrogenous manures, than when it is grown 
without manure, or with farmyard manure. Without manure 
the produce is comparatively more dependent on the amount of 
certain constituents brought down by the rain, or rendered 
available by its means from the stores of the soil itself; and it 
would seem that where farmyard manure is employed, a con- 
siderable amount of rain is required during the early growing 
period to aid its decomposition, and so to set free, distribute, and 
render available, its fertilising constituents. In the case of the 
artificial-manures, on the other hand, some of the most active 
fertilising constituents are supplied ina much more soluble form, 
and require a less amount and continuity of rain for their solu- 
tion and distribution throughout the pores of the soil within a 
given range. 

It is seen, then, that several reasons concur to render corn 
crops less dependent on the fluctuations in the amount of rain 
falling during the period of active vegetation and accumulation 
of substance than is the hay crop growing under otherwise 
parallel conditions as to soil and manure, It is quite intelligible, 
too, that the autumn-sown wheat, with its much longer time for 
the formation and distribution of root, and its tendency to 
develop proportionally more in the lower and proportionally 
less in the upper layers of the soil, than the spring-sown barley, 
should be less adversely affected than the latter by a deficiency 
of rain during the period of active above-ground growth. 

Table XII. brings together at one view the percentage amounts 
of water retained by the soils and subsoils of the different fields, 
under the various conditions as to season, cropping, &c. The 
results so summarised relate to samples collected as under :— 

1. From the experimental wheat field, just before harvest, 
1868; mean of three plots differently manured. 

2. From the experimental wheat field, in January, 1869, when 
the land was supposed to be saturated; mean of the same three 
plots differently manured. 

3. From uncropped land, near the end of June, 1870. 
4. From land cropped with barley, closely adjoining the un- 

cropped land ; samples collected at the same date, end of June, 
1870, 
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5. From permanent meadow land, in July, 1870, after the 
removal of the crop; mean of three plots differently manured. 

Taste XIJ.—Summary of Percentages of Moisture in Soils and Subsoils from 
different Fields, and under different conditions as to Season, Cropping, &c. 

EXPERIMENTAL WHEAT FIeLp. Barn FIevp, PERMANENT 
Depths + Samples collected, Meapow Layp. 

of Samples collected, | Samples collected, June 27th and 28th, 1870. | Samples collected, 
Samples. July, 1868; | Jan. 6thand 7th, |————_y July 25th and 26th, 

Mean of | 1869; Mean of | Uncropped | Land Growing} _ 1870; Mean of 
Plots 3, 2, and 8a. | Plots 3, 2, and 8a. Land. Barley. Plots 3, 9, and 14, 

First 9 ins. 6°23 27°17 20°36 11°91 11°99 

Second 9 ,, Llsh9 | 22°70 29°53 19°32 lla 
Third 9 ,, 15°02 | 25°27 34°84 22°83 1711 
Fourth 9 ,, 16°13, 4 25°65 34°32 25°09 19°32 

Mean 36 ,, 12°14 | 25°19 29°76 19279 15°05 

Fifth 9 ,, 4 + 31°31 26°98 20°67 
Sixth 9, ui 3 33°55 26°38 2149 

Mean 54 ,, as oe 80°65 22°09 17°06 

The special application of the detailed results having been 
already fully considered, attention must be confined here to the 
more general indications only of the foregoing summary. 

In the first place, it should be observed that all three fields 
have a subsoil of reddish yellow clay, resting upon chalk, at a 
varying depth, but of not many feet from the surface. All, 
therefore, have good natural drainage ; and it is very seldom that 
any water collects in the furrows, and then only for a very few 
hours. The experimental wheat field is, however, pipe-drained 
at a depth of about 30 inches, and at a distance of about 25 feet 
from drain to drain. 

It is of interest to observe that there is no wide difference in 
the amount of water retained at corresponding depths in the 
experimental wheat-field in July 1868, when the crop was 
nearly at maturity, and in the permanent meadow land in July 
1870, after the removal of the hay crop. The percentages are, 
however, rather lower in the drained land; which, at the time, 
had probably supported a higher average amount of produce also. 

Towards the end of June 1870, the undrained arable land, 
which then carried a crop of growing barley, representing per- 
haps from 1} to 2 tons of dry substance fixed, retained only about 
the same amount of water near the surface as the meadow land 
in July 1868; but, lower down, it held considerably more than 
either the drained wheat land in July 1868, or the undrained 
meadow land in July 1870. 
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It is remarkable that the uncropped and undrained land, 
though retaining much less water within 9 inches from the sur- 
face, from that point downwards retained, in June 1870, con- 
siderably more at every stage than the drained wheat soil in 
January 1869, when the drains were running, and the land was 
supposed to be saturated. From this comparison, it is obvious 
that no safe conclusion can be drawn from the percentage of 
water in the subsoil of the uncropped but undrained land, as to 
the probable amount retained by the subsoil of the drained land 
at the commencement of active vegetation in the spring. The 
amount retained in the subsoil of the uncropped and undrained 
land is indeed enormous ; but the comparison of it with that in 
the adjoining cropped land shows clearly enough that it was 
readily available for the purposes of vegetation. In reference to 
this latter point, the fact of the good natural drainage by the 
chalk must not be overlooked. 

There is, upon the whole, general consistency in the results 
brought together in Table XII. It may, perhaps, safely be 
concluded that, notwithstanding the natural drainage by the 
chalk, the pipe-drains had contributed to reduce the percentage 
of moisture retained by the subsoil of the experimental wheat field, 
to the depth examined; but that they had, at the same time, 
rendered the clay more permeable by roots, and the water that was 
retained more readily available. ‘The evidence is, at any rate, very 
striking as to the degree in which, in a time of drought, our crops 
are enabled to rely upon the water previously accumulated within 
the subsoil—provided the latter be of sufficient depth, of sufficient 
retentive power, and at the same time sufficiently permeable. 

Before concluding, it will be well to call attention to a very 
important bearing of some of the results adduced. Assuming, 
as we may be allowed to do for the sake of illustration, that a 
good crop of hay, wheat, or barley, will probably exhale not less, 
and perhaps more, than 700 tons of water per acre during growth, 
we still have only about 7 inches of rain, out of an average 
annual fall of say 25 inches, thus directly disposed of by the 
growing crop; and, taking the amount retained by the soil itself 
as practically a constant quantity from year to year, there re- 
mains to be disposed of by evaporation from the surface, and by 
passage into the drains or otherwise beyond the reach of the roots 
of the crop, an average of about 18 inches of rain annually, 
equivalent to more than 1800 tons of water per acre. 
How much of this large quantity of water passes off by 

evaporation from the surface of the soil itself, inducing by capillary 
action the withdrawal of water, carrying with it, it may be, essential 
plant-food, from the lower to the upper layers of the soil ?—or, how 
much passes downwards, carrying in solution any manurial matters 

VOL. VII.—S,S. K 
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in excess of the quantity which can be absorbed and retained 
within the pores of the soil and the upper layers of the subsoil ? 

These questions cannot be so satisfactorily answered in regard 
even to any particular soil, or season, as is desirable ; and could 
they be so, the answers would vary greatly with variations of soil 
and season. As already stated, direct experiments are now in 
progress at Rothamsted with the view of acquiring useful data on 
this subject. With regard to the results hitherto obtained, it may 
be remarked that, from September 1st to December 31st, 1870, 
that is, commencing after the unusual drought of the preceding 
summer, it was found that, out of a rainfall of about 10°5 inches 
within the same period, about 50 per cent. had passed below a 
depth of 20 inches, about 40 per cent. below 40 inches, and 
about 20 per cent. below 60 inches from the surface. Calcula- 
tion further showed that, even supposing there were some accu- 
mulation during August, still, a very large proportion of that 
which did not so pass, would be required to bring the previously 
very dry soil to the point of saturation—judging this require- 
ment from the results which have been already given bearing 
upon the point. That is to say, as would be expected, a com- 
paratively small proportion of the rainfall was evaporated at that 
season of the year. Much more would, of course, so disappear 
taking the whole year round; the quantity varying considerably 
with the characters of the soil and the season. 

Towards the end of the last century, Dr. Dalton * devised an 
apparatus for the determination of the proportion of the rainfall 
which passed off from the soil by drainage, and by evaporation, 
respectively. It consisted of a cylinder 10 inches in diameter, 
3 feet deep, open at the top, and closed at the bottom; but 
having one small exit tube near the top, and another near the 
bottom, for the escape of water into bottles placed to receive it, 
The vessel was filled with earth, and sunk into the ground level 
with the surface, one side betaes left exposed for access to the 
bottles;. He continued the experiment for three years, 1796-7-8, 
and found the drainage to average, over that period, 25 per cent., 
and the evaporation to be, (lerefane) equal to 75 per cent. of the 
rainfall, ‘This was exclusive of any evaporation of dew, but in- 
clusive of that resulting from vegetation, as the surface of the 
soil became, after the first year, covered with grass; a circum- 
stance which, however, Dr. Dalton considered immaterial. 

For eight years, 1836-1848, Mr. Dickinson, of Abbott’s Hill, 
King’s Langley, Herts,t experimented with a modification of 
Dalton’s apparatus. The cylinder he employed was 12 inches 
in diameter, and 3 feet deep, but provided at that depth with a 
perforated bottom, and a receptacle beneath for the collection of 

* Mem. Lit. Phil. Soc. of Machen a5) v., part 2. 
+ ‘Journal of the Royal Agricultural ‘Society,’ vol. v. 
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the water ; and there was an arrangement of tubes for the escape, 
and measurement, of the drainage water. Grass was grown on 
the surface of the soil in the cylinder, The drainage would 
doubtless be more free in the experiments of Mr. Dickinson than 
in those of Dr. Dalton; and the results, over 8 years, showed, with 
a less rainfall, a larger actual amount of drainage ; the latter 
representing 424 per cent., and the evaporation, therefore, only 
574 per cent. of the rainfall. This amount included, of course, 
the exhalation due to vegetable growth. 

From results obtained by gauging the flow of water from pipe- 
drains, it has been concluded that a still larger proportion of 
the rainfall passes off by evaporation than that indicated by the 
experiments of either Mr. Dickinson or Dr. Dalton, But results 
obtained by deducting the amount passing through drains from the 
total rainfall may be judged to be quite untrustworthy, from 
the fact that, before the pipe-drains in the experimental wheat field 
had passed any water at all in the autumn of last year, the drain- 
gauges already referred to had indicated that, of the rain which 
had then fallen since the Ist of September, nearly 25 per cent. 
had passed below 20 inches, nearly 10 per cent. below 40 inches, 
and nearly 4 per cent. below 60 inches from the surface. It is 
clear, therefore, that the amount of water passing through arti- 
ficial drains may be no measure whatever of the total quantity 
passing below the reach of the roots of growing crops. 

In the admitted defect of satisfactory evidence from which 
may be deduced the probable average amount of evaporation 
from the surface of the soil independently of vegetation, we will 
assume, by way of illustration, that, taking the average of many 
soils and seasons, three-fourths of a total rainfall of 25 inches 
will pass off by the combined action of evaporation from the sur- 
face of the soil itself, and of the exhalation due to the growth of 
a good crop of hay or corn. On this supposition there would 
still remain more than 6 inches of rain, equivalent to more than 
600 tons of water per acre, annually passing downwards, and 
carrying with it more or less of fertilising matters. 

Fortunately, some of the most important mineral constituents 
of soils and manures are, in the case of the heavier soils at any 
rate, almost wholly retained by them within the range of the roots 
of our crops. Nitrogen, whether supplied in the form of ammonia- 
salts or nitrates, is, however, much less completely so retained, 
being, in whichever state supplied, carried off in greater or less 
quantity in the drainage water, chiefly in the form of nitrates. 
According to results obtained independently by Professor Frank- 
land and Professor Voelcker, on the analysis of drainage water 
from the experimental wheat field at Rothamsted, that col- 
lected during the winter, from land manured in the autumn by 
an amount of ammonia-salts supplying 82 Ibs. of nitrogen per 

te @ 
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acre, may contain from 2°5 to 3 parts, or even more, of nitrogen,. 
as nitrates and nitrites, per 100,000 parts of water. Assuming 
that only 2°5 parts of nitrogen were so carried beyond the reach 
of roots for every 100,000 parts of water passing downwards, 
there would still be, for every inch of rain so passing, a loss per 
acre of between 5 and 6 Ibs. of nitrogen, supplied in manure 
at a cost of not much less than 1s. per Ib. 

The above estimate of quantity must be understood to be 
adopted only provisionally, and by way of illustration. It is, 
however, a sufficiently near approximation to what must happen 
in the case of many soils and seasons at any rate, to show the 
very great importance of further investigating the reactions of 
various descriptions of nitrogenous manure on different deserip- 
tions of soil, and of determining the best modes, and the best 
periods of the year, for the application of such manurial matters, 
so as to reduce the loss by drainage toa minimum. This subject 
is now receiving attention at Rothamsted. 

Rothamsted, January, 1871. 

V1.—Deseription of Ordinary and Improved Kilns for Burning: 
Lime for Agricultural Purposes. By Cuaries TurNE®, C.E,. 

Prize Essay. 

I. THe Common Perpetua Ki. 

A KILN for burning lime, for agricultural purposes, is generally 
placed in the side of a chalk or limestone hill, to avoid expense 
in brickwork or masonry. The kiln itself, in its cheapest form, 
is an inverted truncated cone from 12 to 15 feet in diameter at’ 
the top, excavated out of the chalk or limestone rock, and lined 
on the inside with good hard bricks, capable of withstanding a 
considerable amount of fire. The lining should be from 14 to 
2 bricks thick, according to the size of the kiln, and filled in 
solidly at the back with hard chalk or limestone, set in mortar, 

In the best kilns of this construction, the side walls are built 
upright for about 4 feet in depth, and then the cone is gradually 
tapered off to a diameter of 3 feet at the draught or draw-hole. The 
height of the cone is generally equal to the diameter at the top. 

An arched opening is constructed in the exterior wall in front: 
of the ash-pit, which should be sufficiently high to allow of a man 
standing upright, in order that he may get conveniently at the ends 
of the fire-bars when the lime is required to be drawn. Two 
strong cast-iron bars, called bearing-bars, 3 in. by 24 in., are fixed 
into the brickwork in such a manner that they can readily be 
withdrawn when required: upon them lie the wrought-iron fire- 
bars (which should be circular in section, for a reason which b 



Improved Kilns for burning Lime. 133 

~will afterwards explain) 14 inch diameter, with a space of about 
1 inch between them. They should be formed with blunt points 
at one end, and the middle bars should have an eye at the other 
end, so as to enable a crowbar to be passed through them. It is 
better to make the middle bars about 1 foot 6 inches longer 
than the opening they have to cover, in order to obtain a firmer 
hold of them when they require to be withdrawn. 

An opening should be left in the front wall of the kiln imme- 
diately above the fire-bars, which should be supported by a strong 
wrought-iron frame, 3 inches wide, securely built into the brick- 
work, ‘This opening is for the purpose of gaining access to the 
interior of the kiln, in order to light the fire or to assist in re- 
moving the lime when it wedges itself together in a mass, and 
svill not pass down through the fire-bars in the usual way. 

Fig. 1.—Section of Common Perpetual Kiln with central furnace. 

To start the kiln, a fire is lighted on the fire-bars, and as soon 
as it burns briskly enough, the hole already described is securely 
bricked up, and the fire fed with lumps of coal from the circular 
platform round the top of the kiln. When the fire is sufficiently 
ignited, lumps of chalk or limestone are, in like manner, thrown 
upon the fire, to a thickness of about 12 inches; and as soon as 
‘the fire appears to burn well through this layer, a layer of coal, 
and, shortly afterwards, another layer of chalk or limestone, are 
added ; and, if the fire continues to burn well, the whole kiln may 
‘be filled with alternate layers of chalk or limestone and coal. 

The proportion of coal to be used must be determined by trial, 
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as it differs greatly according to the nature of the material, the size 
of the lumps, and the sort of coal used. On the average, chalk 
will burn if the proportions are 1 of coal to 7 of chalk; but, for 
limestone, they vary from 1 to 14 of coal to 6 of limestone. 

When once the kiln is set properly going, it ought not to 
require any rekindling, but to continue in operation for months : 
together, by supplying fresh materials at the top of the kiln as the 
lime is drawn away at the bottom. The kiln is usually drawn 
once every twenty-four hours, by drawing out the middle fire-bars ; 
and as it is sometimes a difficult matter to start them, owing to 
the pressure, it is better to make them circular in section, so that, 
by introducing a crowbar through the eyes at the ends, they can 
readily be turned round, and partly freed from the pressure. 

If the lime does not fall out easily it can be loosened by a bar, 
with the end turned up, which is introduced between the fire- 
bars and drawn backwards and forwards ; or a few of the bricks 
can be withdrawn from the opening above mentioned for lighting 
the fire, and the lime forced down with a heavy bar. The lime \ 
is then drawn to the front of the archway with an iron hoe, and 
left till it is cool enough to be measured and run into the store- 
shed or carted away. 

The drawing being completed, the fire-bars are driven back 
again into their places and left for another twenty-four hours, 
during which time the filling is continued on the top, as above 
mentioned, For this purpose it is desirable for the kiln to be 
so placed that a tramway may be laid over the top or along one 
side of it—preferably the latter, as it gives more opportunity for 
properly spreading the alternate layers of coal and calcareous 
material. It is better also to have a broad platform round the 
top of the kiln, to give room for depositing a quantity of coal, 
as it can seldom be unloaded direct from the truck. 

Some kilns have been constructed with an inverted truncated 
cone placed, by way of a shaft, upon the under cone (Fig. 2), in order 
to retain the heat, and an arched opening in the outer wall for the — 
purpose of feeding the kiln. From experience obtained in carrying 
out the same principle with brick-kilns, Iam of opinion that very — 
little advantage is gained by such an arrangement, unless an inner — 
flat crown, pierced with holes, is also constructed upon the under 
cone before the upper cone is carried up (Fig. 3). It would, 
however, be extremely expensive, and, in fact, almost impos- 
sible, to carry out the proper system of loading a kiln of this 
description with such an arrangement. 

Kilns have also been constructed of an elliptical instead of a 
conical section, or, to speak more correctly, of an egg section 
with the two ends cut off. This section has no doubt some 
advantages, as it conducts the heat better to the top of the kiln, 
and also, to some extent, assists the descent of the lime; but it — 
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necessitates the construction of two draught-holes, one at each 

end of the ellipse, which are not always easy to arrange when 

the kiln is built in the side of a hill. The same object may be 

obtained by constructing the upper part of the internal walls per- 

pendicular, as above mentioned, and slightly diminishing the 

inclination of the cone just above the fire-bars. 

Fig. 2.—Section of Common Perpetual Fig. 3.—Section of Common 

Kiln, with Shaft of inverted trun- Perpetual Kila with inner 

cated cone, crown. 

The advantages of the common perpetual kiln may be stated 
to be :— 

1st. The simplicity and economy of its construction. 
2nd. The small amount of skilled labour required in managing 

it, as, after the proportion of fuel to material has been once 
ascertained, the subsequent working is merely a matter of rule. 

ord. The saving of fuel, by the kiln being kept constantly hot ; 
4th. The man who attends to the kiln is only required to 

spend a portion of his time there, and can in the interim attend 
to other business. 

The disadvantages are :— 
1. The difficulty of calcining the lime sufficiently without a 

great additional expenditure of fuel. 
2nd. The impossibility of using wood fuel for the purpose. 
érd. From the nature and. construction of the kiln, it is only 

applicable when a large quantity of lime is constantly required. 
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4th. That in agricultural districts some portion of the lime is 
generally required for building purposes, and that lime burnt in 
this manner is generally not well suited for such purposes, as it 
usually contains cinders and other refuse from the coal. 

I have found in practice that it is better, instead of merely 
trusting to a brick lining to the conical hole cut in the chalk or 
limestone, to build five counterforts round the kiln, and to fill in 
the spaces between them with lumps of chalk or limestone built 
in mortar, as, unless the hill is of an unusually solid character 
and impervious to water, the conical brick lining is very apt to 
expand and crack with the heat. 

Il.—Tuse IntermMitrent Ki. 

In this description of kiln the fuel is not mixed with the 
material used, but is placed in a furnace either at the side or 
bottom of the kiln, and always laid upon a grating of fixed fire- 
bars, being replenished from time to time, until the whole of 
the material in the kiln has been properly calcined. 

As soon as the kiln arrives at this state it is allowed to cool 
down gradually, and the whole of the charge is withdrawn when 
it is cool enough to handle. 

These kilns are built of various forms, and are generally, like 
the “ Perpetual Kilns,” constructed, if possible, on the side of a 
hill. They are most commonly rectangular, similar to the ** Brick 
Kiln,” about 14 feet wide, 12 feet deep, and from 9 feet to 10 
feet high, internally, from the floor to the top. 

Fig. 4.—Section of Intermittent Kiln. 

AOU 

The walls should be 3 feet thick, lined on the inside with 
fire-brick. The outer wall need not be solid, but may be con- 
structed with 3-feet buttresses in brickwork, an 18-inch lining 
on the inside, and the space in the outside between the but- 
tresses filled in solidly with lumps of chalk or limestone set in 
mortar. Three fire-holes are constructed from front to back of 
the kiln, 1 foot 6 inch. wide, 1 foot 6 inch. high from the bottom 
of the ashpit to the under side of the bearing-bars, and 1 foot 
9 inch. high from the top of the bearing-bar to the under side of 
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the arch, The hearing-bars should be of cast iron, 3 inch. square, 
and 1 foot 6 inch, apart from centre to centre. The fire-bars should 
be 3 feet long, 24 x 14, and } inch apart. There should be a cast- 
iron door fitted into a wrought-iron frame 3 inch. wide, to close the 
mouth of the fire-holes. The arch over the fire-holes should be 9 
inch. thick, with holes left at the top and sides at intervals of 14 
inch., 3 inch, wide, 44 inch. long on the inside of the arch, spread- 
ing as they approach the floor of the kiln. Other courses of open 
work are built on the top of these holes, so as to convert the floor of 
the kiln into a chequer of holes with 43. inch work between them. 

The kiln is filled by packing lumps of chalk or limestone 
over the floor, taking care to leave as wide spaces as possible 
over the holes, so that the fire may draw well through the mass, 
These courses should be about 6 inches thick at the bottom, 
diminishing to 4 inches after five or six courses have been laid ; 
when the kiln is about two-thirds full, the remainder of the charge 
may be tipped in from the top, and spread over the surface. 

A kiln of this size requires about thirty-six hours to get to 
the full heat, 12 or 14 hours full heat, and 36 hours to cool 
down before the lime can be drawn. 

It is better to cover over the top of the kiln with two courses 
of burned bricks, leaving sufficient draught-holes for the heat to 
escape ; but with every precaution it is scarcely possible to burn 
the uppermost 12 inches of the charge to the proper pitch, and 
it is usually burnt over again in the next kiln. 

Fig. 5.—Section of Circular Intermittent Kiln with central furnace. 
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* A better form for this description of kiln is, in my opinion, 
one similar in section and.size to the ‘Perpetual Kiln,” making 
use of a circular open grating, cast in segments as a fire-grate, 
for one central furnace domed over to form the floor of the 
kiln, with brickwork 9 inches thick springing 15 inches above 
the fire-grate and rising 1 foot 9 inches. The furnace should be 
3 feet diameter at the top of the fire-grate; and the dome or the 
floor should be pierced with radiating holes, 44 inches by 3 inches, 
to allow the fire to pass through, 

Fig. 6.—Plan of Circular Intermittent Kiln with central furnace. 

| ARCHWAY 
| 70 

LRAW HOLE 

The bricks would be required to be made on purpose, and 
should all be laid heading. The kiln should be filled and packed 
in the same manner as that last mentioned, and covered over on 
the top with two courses of burnt bricks in a similar manner. 

I have never tried a kiln constructed in this manner; but I 
feel sure that it would answer well, and I think it would save 
one-third of the fuel, as compared with the last mentioned kiln, 
besides burning the lime much more evenly. 

Both of the last described kilns may be roofed or domed over, 
but in both cases the expenditure would be very much greater, 
without, as far as I can see, any corresponding advantage ; and 
the labour of filling the kiln would be very much increased. 

If the kiln is built entirely into the side of a hill, it is 
necessary to construct a floor over the kiln pit to form an ap- 
proach to the hatchway; and if this floor is roofed over it will 
form a dry and commodious lime store. 

Wood fuel may be used instead of coal in these kilns, and 
when used it is not necessary to have any fire-grate, as the wood 
fuel requires but very little draught. 

The advantages of this description of kiln may be stated 
to be :— 

: 
: 

; 
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1. That the whole of the lime, with a very small exception, is 
thoroughly calcined. 

2. That no stones, cinders, or other impurities, are found mixed 
up with the lime, 

3. That if the kiln described, with the central fire, is used, 
the saving of fuel will be fully one-fourth over the best ‘ Per- 
etual Kiln.” 
The disadvantages are :— 
1. That the upper 1 foot 6 inches of the lime can never be 

properly calcined. 
2. That the labour of setting, burning, and drawing these 

kilns is considerably greater, and, therefore, more expensive 
than that required for the perpetual kilns. 

3. That when a large and constant supply of lime is required, 
the quantity produced is very much less than by the perpetual 
kilns. 

4, That the cost of building these kilns properly is con- 
siderably greater than that of the perpetual kilns. 

Il. Tue INTERMITTENT OR PERPETUAL KILN. 

The third description of kiln used for lime-burning is one 
much less generally known than the two already described. 
Properly speaking it is a perpetual kiln, but it is heated by 
furnaces from beneath. It can be most advantageously used as 
a perpetual kiln, by supplying the material to be calcined at 
the top, and withdrawing it at the bottom; but, in a form I will 
describe, it may also be used as an “Intermittent Kiln” by 
filling the kiln, and withdrawing the charge, when the burning 
is completed, altogether through the hatchway. 

These kilns cannot be built in the side of a hill, but they must 
be so constructed as to be accessible on all sides. They usually 
have a circular or hexagonal shaft in the centre, from 40 to 
60 feet in height, varying from 7 feet to 10 feet in diameter, 
and tapering from the top to the middle, and again from the 
middle to the fire-grate. From 3 to 5 furnaces are constructed 
round the outside of the shaft, the fire-grates, which are generally 
constructed of perforated fire-tiles, being made sufficiently large 
to span from wall to wall, or being supported on iron bearers. 
The fire passes out of the furnace through a hole in the end wall 
into the centre shaft. 
The withdrawing holes, or hatchways, are situated between 

and below the ash-pits of the fire-holes; and are closed by cast- 
iron doors to prevent unnecessary cooling of the kiln. The floor 
to the fire-chamber forms the roof to the withdrawing floors. 
The hatchways are widened from the centre towards the outside, 
and are also inclined outwards to facilitate the withdrawal of the 
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lime. Iron doors are made in the ash-pits, through which 
the ashes are allowed to fall on to the floor on which the lime is 
withdrawn. Ventilating pipes should be carried from this floor, 
through the firing-chamber, to relieve the workmen from the 
great heat while the lime is being withdrawn. The fuel used in 
these kilns is wood, 1 lb. being required to burn 3 lbs. of lime; 
but coal is also used in the variety of kiln possessing a com- 
bustion-chamber. The kiln is charged by filling it with lime 
up to the height of the draught-holes, in which the fire is lighted 
and kept burning, and, when this charge is thoroughly burnt 
through, the kiln is completely filled, the limestone being first 
packed in courses and then thrown in from the top. ‘The fire is 
then drawn back from the draught-holes on to the fire-grates, 
and the work of the kiln proceeds, the limestone being thrown 
in from the top, and withdrawn from the bottom when burnt. 

These kilns are usually drawn every 12 hours, a similar lapse 
of time being required to enable the lime to cool down suffi- — 
ciently to allow it to be removed. They are sometimes con- 
structed with one fire-grate and a combustion-chamber, where 
a considerable amount of air is supplied by draught-holes 
behind the bridge, and the fire is brought to a very great in- 
tensity before it enters the shaft of the kiln. In some kilns 
the withdrawing floor for the lime is constructed at such a level _ 
that a railway track. can pass underneath it to be loaded with — 
lime, 

In all cases it is necessary to construct a bridge, with a tram- 
way laid upon it from the chalk or limestone hill to the top of 
the shaft, to supply the materials to the kilns; and a good road 
should be formed, at the level of the withdrawing floor, to convey 
away the lime and ashes, and to bring in the fuel, which can be 
raised by a simple lift to the floor above. 

ITV.—Improvep PERPETUAL KILN. 

I will now describe a kiln of my own invention, not specially 
designed for the purpose of burning lime, but for the purpose 
of drying clay previously to grinding for fire-brick making. A 
few slight modifications, however, will adapt it to the purpose of 
lime-burning, and I will describe it with such alterations. 

It will be seen that it answers to the sort of kiln I referred to 
in commencing the description of the perpetual kilns heated by 
fires from beneath ; and that it can either be used as a perpetual 
kiln, from which a large and continuous supply of lime can be 
drawn, or as a perpetual kiln with a moderate supply, or, in 
like manner, as an intermittent kiln, from which either a large 
or moderate charge can be drawn. 

The form and dimensions are particularly shewn in Figs. 7 
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and 8, and a perspective view, shewing the general arrangement, 
is given in Fig. 9. 

It will be seen by the drawing that the kiln cannot be built in 
the side of a hill, but must have a free passage all round it. 

The kiln is of a rectangular form, with angular buttresses at 
the quoins and centre buttresses at the ends; the chimney-flues 
form the buttresses at the sides, and the end buttresses support 
the roof of the kiln-pit, with archways through them on one side 
leading to the lime store; this extends along the one side of the 

_ kiln, with sliding doors in the centre to allow a cart to back inside 
it to load in the dry. The other side of the kiln is occupied by 

the approach road, or tramway, from the chalk or limestone 
hill, and the kiln-pits extend across both ends. The width of 
the kiln depends upon the number of fire-holes, e. 7., a three-hole: 
kiln requires to be 17 feet 6 inches wide. It should never be 
more than 13 feet 6 inches deep, as it is inconvenient to draw 
the fire-bars if they are more than 4 feet long. The height of 
the kiln should be from 7 feet 6 inches to 9 feet above the fire- 
grate. The walls should be 2 feet 3 inches thick, and should be 
held together by two wrought-iron bands with adjustable couplings. 

It will be seen, from Fig. 7, that for a three-hole kiln there 
are four withdrawing holes, situated between the fire-holes. 

The fire-grates for the fire-holes are constructed with cast-iron, 
rectangular, fish-bellied fire-bars, resting on bearing-bars as in the 

| fire-grates for the intermittent kilns before described. The with- 
| drawing holes are constructed of wrought-iron circular fire-bars, 
1} inch diameter, 1 foot apart, resting on cast-iron bearing-bars,. 

| which, except the centre ones, are parallel, and on which are cast 
| a series of lugs perforated with circular holes through which the 

Fig. 7.—Section of Improved Perpetual Kin. 
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fire-bars pass, and are guided in withdrawing them and driving 
them back. In front of the outer bar is also a cast-iron plate, sup- 
ported on brackets, on which the fire-bars:rest when drawn forward, 
The openings to the fire-holes and the withdrawing holes are 
closed by double cast-iron doors, hung in wrought-iron frames. 

Fig. 8.—Ground-plan of Improved Perpetual Kiln. 

‘| BUTTRESS! 

LIVIE STORES 

Cast-iron skewback plates are laid upon the walls separating 
the fire-holes and withdrawing holes, to prevent the spreading 
of the fire-lumps which cover the fire-holes. These lumps are — 

formed in one piece, 30 x 18 x 4 inches, with half-circular 
holes 2 inches diameter on their edges, so as to form draught- 
holes 2 inches diameter when jointed together. Each lump is 
either formed with a tenon or a mortice at the end, so that they 
may joint securely tegether when fixed in place. 

The centre flue is covered with fire-lumps in a similar 
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manner, except that the lumps are of larger size. The ends 
open into the chimney-flues, which are 2 feet square at the 
bottom and 2 feet 3 inches square at the top. The skiveplates 
are 2 feet 6 inches square, and the chain attached to the skive- 
plate lever is carried over a roller in the kiln-pit, and is so 
arranged that the skiveplate can be opened or closed at either 
end of the kiln. 

Fig. 9.—View of Improved Perpetual Kiln. 

The kiln is lined with firebrick, 9 inches thick, for 4 feet 
above the fire-bars, and the whole of the work about the fire- 

holes is built with fire-brick. The kiln-pits should be con- 
_ structed with lean-to roofs, with louvre openings at the highest 
part to let out the heat while the lime is being drawn. A 
T iron bar should be carried across the pits, supported at both 
ends; on this a double roller runs backwards and forwards, 
carrying a link at the end of the spindle and terminating in a hook, 
from which is suspended an iron-wire basket, into which the 
lime is loaded to remove it to the store. The basket is drawn 
backwards by an endless line, and would be arranged to tip 
itself in passing over the partition between the kiln-pit and the 
store-shed. A similar bar and travelling carriage would also be 
used for loading the carts trom the store-shed. 

The kiln is set in a similar manner to a perpetual kiln, more 
limestone or chalk being added at the top to replace the burnt 
lime, which is continually withdrawn at the bottom. It may 
also be set and burnt as an intermittent kiln, the whole charge 
being withdrawn by the hatchway at one time. Either a large 
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or smal] constant supply may be drawn from the kiln, whem 
acting as a perpetual kiln, by regulating the fires. The kiln 
can be kept going very steadily for many hours, or even days, 
by light stoking, opening the skives only a small distance and 
closing them as soon as the smoke has burned off; or by fre- 
quent heavy stokings, opening the skives wide, and keeping 
them open for a short time after the smoke has burned off. 

The fires may be raised from a low red heat to a heat suffi- 
cient to calcine lime in a very few hours. The kiln may be 
drawn every 6, 12, 24, or 36 hours, and the lime will take 
12 hours to cool before it can be removed or stored. 

The proportion of fuel consumed to lime produced would 
be, as nearly as I can calculate, as 1 to 10 for chalk lime, and 
1 to 7 for stone lime. 

The advantages of this form of kiln would be :— 
1st. That all the lime would be thoroughly calcined. 
2nd, That no dirt or cinders would be found amongst it. 
3rd, The easy way of regulating the fires, and the quantity of 

lime to be produced in a given time, 
4th. The probable large economy of fuel. 
The disadvantages, as compared with a common perpetual 

kiln, would be :— 
Ist. The increased cost of the first erection, though this would 

be very small as compared with other perpetual kilns heated 
from the bottom. 

2nd. The extra trouble and time required in attending upon 
the fires. 

V.— ConcLUsION. 

I have now completed my description of the various sorts of 
kilns applicable for burning lime for agricultural purposes, and 
have only to draw attention to one or two of the chief points in 
connexion with the application of the lime to the land, so as to give 

agriculturists the means of calculating the cost, ante thus enable 
them to decide whether it would be better for (acta to purchase 
the lime, or to construct kilns for burning lime for themselves. 

These points are, Ist., and by far of the greatest importance, 
the description of material yielded by the various lime districts, 
the weight per bushel, the number of cubic feet per ton, the 
proportion of lime produced to fuel consumed, the price per 

bushel at the nearest station, and other useful item 
2nd. The best way of ebione lime for agricultural pur- 

poses, which would be best seuetained by instituting a course 

of experiments in different districts. I think it is perfectly clear 

* T propose to collect statistics on this subject, ‘and to publish them in a ‘cheap 
form.—C. T. 
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that there should be an arrangement for slaking lime in con- 
nexion with every agricultural limekiln, As far as my experi- 
ence goes, the water should not be thrown in quantities over the 
lime, but the lime should be placed in baskets, and dipped into 
a reservoir of water, allowing sufficient time for it to take up as 
much water as it can absorb, which experience will soon decide. 
It should then be removed, emptied out upon a dry bed, and 
carefully covered over, so as to exclude the air. 

3rd. It would be very desirable also to decide, by a course 
of experiments, the best way of applying the slaked lime to the 
land. I think that the lime should be in a state of powder, but 
not sufficiently dry to fly about; that it should be placed ina 
hopper carried upon suitable wheels, the hopper having a com- 
munication with a cylinder pierced with holes in the upper 
part. These holes should be made adjustable in size, and 
suitable wings or guides should be fixed on the outside of 
the cylinder to distribute the lime. A fan, fixed to revolve in 
this cylinder, turned by the revolution of the carrying wheels, 
would, in revolving, blow the lime-dust through the holes in 
‘the circumference of the cylinder. 

There are various other points connected with the application 
of lime as a manure, such as the proportion in which it may 
be advantageously used in connection with other manures; the 
chemical action of lime upon soils, either alone or combined 
with other manures; and many others, each of which would 
require a separate essay to develope it properly. 

VIl.—Report on some Features of Scottish Agriculture. By 
H. M. Jenxins, F.G.S. 

Tue following Report may be regarded as a continuation of the 
series commenced eighteen months ago with descriptions of 
selected English farms. It was considered by the Council that 
the Essays on the Agriculture of the several English counties, 
already published in the ‘ Journal,’ might be usefully supple- 
mented by detailed descriptions of successful practice in different 
districts, whether at home or abroad. The Members of the 
Society have already been enabled to contrast the methods pur- 
sued on characteristic farms in some of the English counties, 
with the various aspects of Belgian farming, and with the modes 
of cultivation brought to light by the Farm-prize competition in 
connection with the Oxford meeting. The next step in the 

VOL. VII.—S.S, L 
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development of this plan was entrusted to me by the Council last 
summer, when I was requested to obtain materials for a Report on 
the prominent features of Scotch farming. The subjects to which 
my attention was particularly directed were the following :— 

(1) Lowland farming, including arable farming in the 
East and West of Scotland. , 

(2) Dairy-farming for the supply of milk to large towns. 
(3) Aberdeenshire cattle-feeding, including arrangements 

for supplying the London market. : 
(4) Highland sheep-farming, and West Highland cattle- 

breeding. 

It was considered that these features might be better described 
through the medium of the practice pursued on one or two farms 
of each class; and it was thus hoped to preserve the connection 
between details of management and conditions of soil and climate, 
which often furnishes the key to peculiarities that might other- 
wise be difficult of explanation. 

In my endeavour to illustrate these features of Scottish agri- — 
culture I have attempted to fulfil yet another function, without in 
any way losing sight of the main object of this Report. Of the two 
East Lothian farms which have been described, one may be re- 
garded as a noteworthy example of the culture of rich land, for 
which a very high rent is paid; and the other as a more typical } 
Lothian farm, in which agricultural and commercial success — 
has been chiefly due to the ability and enterprise of the farmer. 
Similarly, on the west of Scotland, the farms described were 
selected as proving that, in a humid climate, it is possible to . 
use with profit very large quantities of artificial manures, espe- — 
cially for the root-crop. The two farms placed in contrast to one — 
another show some differences which will be recognized as dis- — 
tinguishing English from Scottish modes of cultivation; but, in . 
other respects, they illustrate the same principle. Indeed, the — 
four lowland farms are described to show the various methods 
by which good crops may be produced under different cireum- 
stances, whether by good land, good cultivation, or liberal — 
manuring. The sections of the Report treating of the Aberdeen- 
shire cattle-feeding and Highland stock-farming are illustrative 
of two aspects of the important question of the production of 
meat, whether on land under the plough, or in its natural con- 
condition of hill-pasture; and the description of the Glasgow 
Dairy shows at least one means of supplying milk to large 
centres of population. 

Before plunging ix medias res one other word is necessary. 
The cordiality with which I was received in Scotland, and the 
readiness with which I was enabled to see everything for myself, 
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must be prominently recorded if only for the purpose of showing 
that any misconceptions that I may have formed on the subject 
of this Report are not the result of any want of effort to enlighten 
me in the “ Land o’ Cakes.” 

I. LowLanp FARMING. 

The descriptions of the farms illustrating the prominent 
features of lowland farming require to be prefaced by such a 
general sketch of Scottish agriculture as will enable them to be 
understood as examples of the bearing of certain parts on the 
working of the whole system. The variations in the arable 
farming of Scotland depend chiefly upon climate, and the con- 
dition of climate may be easily resolved into three elements, viz. : 
—distance from the coast, height above the sea, and longitude 
(which means amount of rainfall). The other conditions which 
influence the operations of agriculture have, of course, their due 
weight; but that weight is light in comparison with what is due 
to the elements just enumerated, Even latitude, which is pro- 
minent as a climatic element in English farming, has small in- 
fluence on the climate of Scotland, as compared with the height 
of the farm above the sea-level. It is, therefore, no unusual 
thing to find a farm whose natural harvest-time is a good fort- 
night in advance of one not more than two miles off. In East 
Lothian, for instance, the earliest region is that which skirts the 
coast ; its elevation is small, and its naturally mild climate 
is ameliorated by the softening influences of the sea. A little 
further inland the country is more elevated, and the land becomes 
stronger, losing much of its “kindness;” here the harvest is 
from ten to fourteen days later, and one may look down from 
a field where the reaping-machines have just commenced, to a 
belt of country which is being rapidly denuded of its ripened 
sheaves. The hills form the background of both these areas; 
but there, owing partly to the configuration of the surface, partly 
to the nature of the soil, and partly to the roughness of the 
climate, which is strictly in keeping with the ruggedness of 
the country, agriculture assumes a purely pastoral character. 

The juxtaposition of hill and plain in Scotland has been turned 
to good account by the enterprising farmer, who has found it pro- 
fitable to rent a certain amount of “hill” as a sheep-breeding 
adjunct to his feeding establishment in the plain. This system 
has of late assumed such proportions that, owing to the increased 
facilities of transit, it is no unusual thing for an occupier of 
arable land in the east to hold a sheep-farm in the west. He 
finds it more profitable, and in other ways more satisfactory, to 
breed his own “ wedders” than to trust to the chances of markets 
and prices for supplying the wants of his home-farm. Here, 

L 2 
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therefore, we have the explanation of a very striking feature, viz., 
that sheep are not often, except as a matter of fancy, bred on 
the arable farms of Scotland, particularly on land of high fertility. 

No such broad generalization can be drawn with regard to 
cattle. In the Lothians cattle are not bred, nor are they in the 
strip of arable land on the west coast; but in Aberdeenshire 
and the Angus district, as well as in the more or less elevated 
regions of Galloway, Ayrshire, and the Highlands, the dif- 
ferent native races are bred in considerable numbers. Herds 
of pure Shorthorn blood are distributed about the country, but 
they have more influence on the quality than on the number of 
the feeding cattle raised in Scotland. It has been justly remarked 
by an agricultural writer that, while many Scotch farmers prefer 
to buy cattle in England, English feeders, on the other hand, 
often prefer to get their supplies from the north side of the 
border. Lothian farmers, however, are still chiefly supplied with 
lean cattle from the northern districts, though not so abundantly 
as heretofore ; they are, therefore, more dependent on supplies 
of imported Irish cattle, and on what they can buy at the 
northern English fairs. Two causes have combined to produce 
this result:—firstly, more cattle are fattened all:over Scotland, 
especially in the north, than was formerly the case ; and, secondly, 
fewer cattle are bred in consequence of their displacement by 
sheep. 

The paucity of breeding flocks and herds on the arable farms 
of Scotland is accompanied by a rarity of permanent grass. The 
two features can hardly be associated together as cause and effect, 
in consequence of their existence not being coincident in all 
cases. Even in Aberdeenshire, where, as 1 shall show, a large 
number of beasts are annually bred on arable farms, there is com- 
paratively little old grass except in private parks. ‘The reason 
is simply that it pays better to keep the land under the plough, 
allowing the seeds to remain two years, and in some cases three. 
But it does seem remarkable that in Aberdeenshire these 
“‘seeds ” can keep heavy bullocks in good and improving con- 
dition, while in the Lothians, on the contrary, they are distinctly 
more profitable when pastured by sheep. 

The dependence of arable farmers on hill farms, for their 
supply of feeding sheep, is to a certain extent counterbalanced, 
in some districts, by the dependence of hill farmers on occupiers 
of arable land for winter keep for hoggs. The system will be 
described more particularly under its proper heading ; but it is 
necessary here to mention that most hill farmers find it desirable 
to send their hoggs on some lowland grass during the first winter, 
at a certain price per head for the season. This consideration 
has a great influence on the price of farms both on the hills and 
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in the plains, the want of “hogging” land in the former being a 
certain source of outlay, and the convenience of access from 
a hill-farm in the latter being an equally certain source of 
income, 

To the cultivation of their arable land Lowland farmers are 
indebted for the reputation which they now possess throughout 
the British islands. It is impossible to give any decisive sum- 
mary of the characteristic features of this division of Scottish 
agriculture, for clean farming, thorough cultivation, and liberal 
manuring, are happily not confined to Scotland. One point, 
however, is very striking, viz., that across the border it is pre- 
ferred to apply nitrogenous manure direct to the land, in place of 
giving large quantities of artificial food to stock, and thus making 
farmyard manure of the highest quality. My inquiries into this 
question produced a twofold answer, one aspect of which was 
that the feeding qualities of the roots and straw were sufficient 
to fatten stock without the aid of large quantities of artificial 
food, which are held to be unremunerative ; and the other was 
that the stimulating influence of the manure of large numbers 
of cake-eating stock rendered the crops too Juxuriant to stand 
the rough usage of the Scottish climate. Whatever may be 
thought of this reasoning in England, there is no doubt that the 
Scotch farmer has the results of successful practice on his side ; 
and when these are dissected, we find that if he is careful not to 
give too much cake to his cattle and his sheep, he uses a quan- 
tity of nitrogenous and phosphatic manures, which under an 
English sky would be regarded as far exceeding a paying quantity. 

There are other points in the cultivation of the soil in which 
Scotch practice differs from English, such as the comparative 
absence of autumn cultivation for roots, the lateness of wheat 
sowing, some peculiarities in the cultivation of the potato, and 
other matters which will not fail to strike the agricultural reader 
of the following pages. With regard to the prevalent mode of 
preparing the land for roots chiefly in the spring, Mr. James 
Caird, C.B., informs me that the additional humidity and coolness 
of the Scotch climate render autumn cultivation a matter both of 
less importance and greater difficulty than in England, where 
the rainfall is much less and the drying power of the sun in 
spring is much greater. 

The labourer in Scotland presents some features in contrast 
with his English representative. He is hired for either six or 
twelve months, is lodged free, and is paid toa great extent in 
kind. The degree in which the good in this system neutral- 
izes or overpowers the attendant evil, or vice versé, depends 
partly upon the landlord, and partly upon the tenant. The most 
common result is bad cottages on one floor, frequently with only 
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one room, or at most two. In cottage accommodation for agri- 
cultural labourers, Scotland is, on the whole, far behind the 
generality of English counties. The dislike to live on more than — 
one floor is so strong that it may be regarded as characteristic of 
the Scotch labourer, but it by no means follows that the cottages 
built on that plan should be deficient in the accommodation 
necessary to preserve health and encourage morality. As an 
example of the force of this dislike, however, 1 may mention one 
instance which came under my notice, where a benevolent land- 
owner, who had built an experimental pair of semi-detached 
two-floor cottages, was at last obliged to make a door in the 
party-wall, both upstairs and down, and let the cottages as two 
“fats” | 

In the following pages, illustrations are given of admirable one- 
floor cottages on the two sides of Scotland; but the labourer’s 
cottage is very frequently a structure which is worthy of no 
better name than a hovel. In East Lothian, the garden of Scot- 
land, where the land is let at a high rent, the labourers often 
live in cottages built in long rows close to the road, not remark- 
able for either external or internal cleanliness, and as they have 
no garden-ground in front, the place of flowers and vegetables 
is usurped by ash-heaps and their repulsive accompaniments, 
Unhandsome as these appear to an English eye, they are, how- 
ever, far better than the tumble-down, antiquated huts which 
are too often met with on the west coast ; for whatever esthetical 
defects the Lothian cottages may have, they generally possess the — 
merit of keeping out the wind and the rain; and the want of — 
cleanliness is more the fault of the labourer’s wife than of his 
cottage. But in Ayrshire, and other counties of the west of — 
Scotland, the cottages are too often dilapidated to the last degree, — 
and “scarcely to be rivalled by the mud cabins of Connemara.” 
The Commissioner for the ‘Glasgow Herald’ (Mr. Allan), who 
wrote for that paper a series of clever essays, embodying the — 
results of his ‘Inquiry into the State of Agriculture in Scotland, | 
including the past and present condition of Farmers and Farm- 
servants, thus describes some cottages in the south-west :— 

“ On both sides of the roadway, for miles, there is the same — 
striking contrast already referred to, viz.: fine farms, good farm 
houses, and miserable hovels for the married ploughmen and — 
cottars. They are all much alike in outward appearance, and in 
all the stages of decay and dilapidation—eyesores, in short, 
to the passing traveller, sources of much expense to the farmer, — 
and dismal abodes for the poor inhabitants. The walls and 
gables in some cases are threatening to fall out or in, and are 
supported by stone buttresses or cuttings of trees. The roofs | 

are mostly rotten thatch, if it be not renewed at the farmer's 
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cost; the floors are clay or mud, and invariably worn into holes ; 
the partitions in a number which we inspected were neither more 
nor less than the backs or sides of the box-beds ; while the 
ceilings consisted of empty guano bags stretched across the 
rafters”! 

Whatever may be thought or said of this description, either in 
England or Scotland, I feel bound to state that, having walked 
for some miles along the roadway referred to, and visited some 
of the farms, farmhouses, and cottages, I feel perfectly justified 
in quoting it as a fair picture of what is but too frequently to 
be seen in that district. 

Fig. 1.—Plan and Elevation of a pair of Cottages built by Alewander 
M‘Neel-Caird, Esq., at Genoch, Wigtonshire. 
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The arrows show the slope of the roofs of the outhouses, 

Fortunately there are some examples of a better condition of 
‘things, as may be seen by the annexed plan and elevation of a 
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pair of cottages built in 1868, at Genoch, Wigtonshire, by the 
proprietor, Mr. A. M‘Neel-Caird. It is to be hoped that his 
much-wanted example will soon be extensively followed by. 
his neighbours in the south-western counties. 

I must now briefly describe the prevailing tenure of land in. 
Scotland, as in some respects it has a direct bearing on the 
course of management pursued on Scotch farms, which are 
generally let on a 19 or 21 years’ lease. As an abstract pro- 
position nothing can be more satisfactory to the farmer, because 
there is pro tanto security of tenure. But, unfortunately, the 
Scotch system of leases labours under the disadvantage of being 
hampered by two important drawbacks. One of these is known 
as the “Law of Hypothec,” analogous to our law of distraint ; 
and the other is the custom of inviting tenders for farms, the 
leases of which are drawing to a close. 

In Scotland, as a broad general rule, when a farm is to be let, 
the highest bidder becomes the occupier, unless anything serious. 
is known against him. The landlord is sure of his rent, owing 
to the operation of the law of hypothec, and, therefore, he is 
often more careless in his enquiries as to the capital and repu- 
tation of the tenant than English landlords are under our system 
of yearly tenancy. Two results follow: Firstly, a large pro- 
portion of farms are over-rented ; and, secondly, a comparatively 
small proportion of tenants “sit out” their leases. Readers of 
this Journal will doubtless ask, as I did, How does the system 
survive under these circumstances? Common report states that, 
in a large number of cases, the landlord is obliged to reduce 
the rent of an over-rented farm after a few years of the lease 
have expired. Be thisas it may, I can only say that nothing in 
Scotland impressed me so much as a drive through a portion of 
East Lothian in company with Mr. Hope, of Fenton Barns—a 
vigorous advocate for the lease system—who showed me, with 
admirable honesty and impartiality, how small a proportion of 
farmers in his district did contrive to “sit out” their leases. 
Although Mr. Hope, and a few other farmers of the highest 
reputation, would doubtless not hold a farm without a lease, 
many very good farmers, who have not that public reputation 
which would induce their landlords to keep them as tenants, 
except under the condition of offering the highest rent in an 
open competition, assured me that they would much prefer a 
tenant-right agreement. One great reason for this opinion is that 
the termination of a lease often means a large increase of rent ; it 
also means a sense of insecurity for a number of years, and a 
probability that the home must be broken up unless more is 
offered for the farm than it is actually worth at the time when. 
the tenders are invited. 
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These considerations influence the system of cultivation pursued 
on most Scotch arable farms, and they are, therefore, my reason 
for referring to the subject. The Scotch farmer, when he enters 
on a farm, has a problem to solve which does not often present 
itself to the mind of an occupier of land in England. He has 
made a strictly commercial bargain with his landlord, and, as a 
man of business, he immediately sets himself to work to make 
the most of it, ‘The landlord does the same; and this is one 
reason why the game question is sucha sore point across the 
Border. But this by the way. The farmer finds his land in as 
poor a condition as his predecessor could possibly reduce it to, 
having due regard to the conditions of his lease. His experience 
has taught him that the most profitable thing to be done is to 
put “condition” into his land as fast as he can do it without 
endangering any crop, and then to keep up that condition until 
the commencement of his last shift of 5 or 6 years, as the case 
may be, when he steadily and scientifically devotes himself to 
the task of taking as much out of the land as he dare, in the 
face of the restrictive covenants of his lease. It is not that he 
has any particular desire to rob the land, but he wishes both 
to recoup his own outlay, in view of the contingency of his 
lease not being renewed, and also to reduce as much as possible 
the competition for the farm. 

It will thus be seen that when a man of capital becomes the 
occupier of a farm under the Scotch system of leases, a con- 
siderable national benefit is one result; because, for 15 or 16 
years out of 21, the farm is managed with a view to its yielding 
the greatest amount of produce, without injury to the land, that 
can be obtained by means of the most advanced practice and 
the most accurate science known to the farmer. The main 
drawback is that for the first few years, and the last 5 or 6, the 
produce is not so great as it should be, because, at the com- 
mencement of a lease, a farm is almost always poor in condition, 
and towards its termination the efforts of the farmer are directed 
towards its reduction to its original poverty. 

The difference in the competition for farms left in a tolerably 
high condition, as compared with those left in a more or less 
exhausted and dirty state, is greater than appears at first sight ; 
and this is one of the gravest charges laid against the hypothec 
law. A man of straw, with nothing to lose, will bid an extra- 
vagant rent for a farm in good condition. The hypothec law 
has no terrors for him ; and he can, at any rate, get a few years’ 
living out of the farm. On the other hand the landlord lets the 
farm, resting on the security of the law of hypothec, and not 
unfrequently he is said to obtain his rent at the expense of those 
who have given “credit” to the farmer on the strength of his 
being the occupier of a certain number of acres. 
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Such is, in brief, the manner in which the Scotch system of 
land-tenure affects the landlord, the tenant, and the nation. But 
the labourer belongs to another class of the community on which it 
also has a distinctive effect. The landlord invites tenders for a 
farm, and if the rent offered by the highest bidder is satisfactory 
the lease is frequently drawn out without any stipulations as to 
the erection of new cottages. Generally speaking, the steading 
is in good order; but, if not, the landlord announces in the first 
instance what repairs or improvements are to be made ; because, 
as a rule, the farm-steading is a very great item in calculating 
the rent-value of a farm across the Border. But, as regards 
labourers’ cottages, the case is different, and, as already stated, 
they not rarely remain to be patched and repatched by the 
incoming farmer, or his ploughman, as the case may be. 

Hast Barns. 

The literature of Agriculture abounds in records of the 
manner in which natural difficulties have been overcome by 
farmers; but the methods by which natural advantages have 
been turned to account have attracted less attention. This 
feature of Agriculture I shall endeavour to illustrate by the 
following description of East Barns, in the occupation of Mr, — 
James Murray. The farm is three miles east of Dunbar, and 
lies on both sides of the high road to Cockburns-path, between 
the Lammermuir Hills and the sea. It is wonderfully sheltered 
from extremes of climate, and the winter temperature is so mild 
that it makes a great difference in the period at which some 
agricultural operations are carried out. There is, however, 
something more than degrees of temperature or inches of rain 
to. be noticed. The soil is a rich red loam, which has been 
formed by the decomposition of the more or less subjacent 
Old Red Sandstone ; it is about nine inches in depth, and is 
endowed with remarkable natural fertility. But natural fertility 
requires to be sustained, and even this is partly done by Nature, 
for Mr. Murray’s lease includes the privilege of hauling “ sea- 
ware” from about a mile and a half of coast, which is equal to 
a heavy dressing of farmyard-manure for from 25 to 40 acres of — 
land, according to the season. 

The farm consists of about 500 imperial acres of arable land. 
It is held on a nineteen years’ lease, under Alexander Mitchell- 
Innes, Esq., of Ayton Castle, at an annual rental of 2400/, and — 
the current lease is the second which has been taken by the 
present tenant. Considering the nature of a small piece of about 
nineteen acres of pasture, and the fact that the arable land 
includes about five acres of “ links,”—a poor sandy soil—it is 

—_ 
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clear that the natural advantages which have been referred to 
require to be turned to the best possible account to enable the 
tenant to obtain a profit after paying a rent which averages 
nearly 5/. per imperial acre. From this point of view, it is hoped 
that the following description of Mr. Murray’s farming operations 
will be invested with considerable interest. The appearance of 

the farm, which must be seen to be appreciated, bears evidence 
of the most studied and careful management, the most thorough 
and even fastidious neatness and cleanliness; and it shows 
that, great as is the annual expenditure as rent, the item 
of labour must also be very large in comparison with the 
acreage. 

The following shift is adopted instead of the ordinary six- 
course that is most prevalent in the Lothians, partly in conse- 
quence of the absence of permanent pasture, and partly on 
account of the importance of the potato-crop :— 

Turnips. 
. Barley (occasionally a little wheat) with seeds. 
Seeds—a part mown, and part grazed. 
Seeds—grazed. 
Half oats and half potatoes. 

. Potatoes after oats, and pulse after potatoes. 
. Wheat. 

The pulse in the sixth year, after potatoes in the fifth, consists 
of beans on the stronger land, and of a mixture of beans and peas 
on the lighter. As arule, therefore, the farm is annually divided 
as follows : — one-seventh turnips, one-seventh potatoes, two- 
sevenths seeds, two-sevenths wheat and barley, and the remaining 
seventh is equally divided between oats and pulse. The stronger 
land breaks consist of about 65 acres each, and the lighter land 
fields of about 70. The former yield as much as the latter, and 
require as much labour, so that the division is fair in each aspect. 

NS SUR 09 po 

CROPS. 

1. Roots—The wheat-stubble is ploughed from 7 to 9 inches 
deep, according to the land, when convenient during the autumn ; 
it is then left until after the spring corn has been sown—generally 
until the middle or end of April, when it is ploughed along the 
previous ridges. Occasionally cross-ploughing is adopted, but 
not often, In dry weather, the harrow follows immediately after 
the plough, to keep the moisture in the soil; and the land is 
rolled as soon as the surface is dry enough for a roller to work 
clean. In the interval between the time of ploughing, harrow- 
ing, and rolling the land and the preparation of the seed-bed— 
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East Barns. steading at -plan of the Farm Ground 2 Vo 1g. 
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generally from three weeks to a month—there is time for the 
nascent crop of annual weeds to make a braird, of from half an 
inch to double that length, in the well-pulverised and now mellow 
soil. These weeds are entirely destroyed by subsequent operations, 
and a weed in flower is rare to see on Mr. Murray’s farm, Four 
or five ploughs are set to open about a dozen drills to begin; they 
are followed by carts with manure, and by women who spread 
the manure in the furrows; for swedes, to the amount of about 
25 Scotch cart-loads per imperial acre, and 4 cwt. of dissolved 
bones, or other artificial manure. When there is more farmyard 
manure available, the quantity of artificial is proportionately di- 
minished. The return-ploughs cover the manure, and are imme- 
diately succeeded by two following drills, each of which distri- 
butes, at a different depth, 1]b. of seed per acre in drills 27 inches 
apart, and is followed by a light roller. Turnip-sowing com- 
mences about May 10th with swedes, which are all in by the 
20th, and immediately after hybrid and white turnips follow, 
the whole being got in by the beginning of June. The young 
plants are horse-hoed once, and hand-hoed and singled by women 
working daywork, and the crop is again horse- and hand-hoed in 
the course of another fortnight and three weeks. 

What with clean land in good condition, a soil naturally fer- 
tile, and a growing climate, the turnip-crop is never a matter of 
anxiety in the commencement of the season. It is, however, the 
most precarious crop on East Barns; but the difficulty is not in 
securing a braird, nor in the ravages of the “fly.” The anxious 
time is the latter end of summer and the early part of autumn, 
when, should dry weather set in, the root-crop sometimes falls 
short. Mr. Murray stated that if he could secure a fair amount 
of rain in the autumn, he could be certain of a good crop. About 
one-third of the break on East Barns is sown with Drummond’s 

_ Purple-top Swede, and the remainder with hybrid and white 
turnips. No Aberdeen yellows are grown. Mr. Murray is of 
opinion that the seed should be two years old, and his system 
is to buy new seed, say in 1868, to be sown in 1870, in 1869 for 
1871, and so on. His conviction is that the plants bulb better 
than from new seed, and do not run so much to top. 

2. Barley.—As soon as convenient after the turnips are cleared 
off the light land, it is ploughed from 6 to 7 inches deep, and 
harrowed down fine as soon as the weather will permit. In this 
state it remains until the annual weeds have made a braird, 
when the skim-plough is put over the land, cutting about 1} 
inches below the surface, and destroying the pestiferous wild crop. 
In the course of another day the land is again harrowed, and is 

_ then ready for drilling. Usually not more than 24 hours inter- 
_ vene between the harrow and the drill. From 14 to 2 bushels of 
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seed barley, according to the richness of the land, is drilled, 
lightly harrowed in, and the land rolled. The seeds are then 
sown, the land lightly harrowed, and finally well rolled. 

The strong land for barley, or sometimes wheat, does not 
require so much preparation, as it is not so likely to produce the 
adventitious crop of annuals, which is the object of Mr. Murray's 
especial solicitude. It is ploughed when the roots are cleared off, — 
and, if dry enough, harrowed immediately ; but otherwise it is 
left until fit, when the harrow and drill follow in close succes- 
sion, and the seeds are sown as before. 

3. Seeds.—A large quantity of seeds are usually sown per acre, 
the mixture being :—3 pecks Italian rye grass (one-half English and 
one-half foreign) 4 bushel perennial rye grass,* and not less than 
20 Ibs. of different clovers, viz. 6 lbs, red, 6 lbs. Alsike, 5 lbs. white 
Dutch, and 3 lbs. trefoil; also a small quantity of plantain and 
parsley, not more than 2 lbs. of each. ‘The system of manage- 
ment commences soon after the barley is carried, by pasturing 
with sheep to the extent that the young plants are strong enough 
to bear. The first year from one-third to one-half of the break 
is mown, and the aftermath is fed. Two-year-old seeds are 
entirely pastured, the sheep getting white turnips on them for 
two or three weeks before they go entirely on roots. Clover 
sickness is rare. 

4, Oats.—As wheat is never taken after seeds, the ley is not 
broken up until the end of January or beginning of February, 
when it is ploughed to the depth of 64 or 7 inches. Immediately 
before drilling the land is harrowed, and if there is any appear- 
ance of annual weeds the crop is also horse-hoed when sufficiently 
advanced. Black Tartarian oats are usually grown, the climate 
being too dry to suit the white sorts, and about 11 pecks of seed 
is generally the quantity used. The whole of the crop is con- 
sumed on the farm, as well as the straw. 

5. Potatoes. —Potatoes are taken after seeds and after oats. In 
the former case the ley is ploughed as for oats, and, as a system, 
hitherto no manure has been applied on land that has been 
two years in seeds. Recently, however, Mr. Murray has applied 
a little artificial manure, and he thinks that the result justifies 
a continuation of this practice, although in former days manure 
was thought to render the tubers more liable to disease. The 
oat-stubble for potatoes receives a heavy dressing of either 
farmyard-manure or town-manure in the autumn, which is 
ploughed in sooner or later, as may be convenient, or as the season — 
may require, sometimes not until after the lapse of several weeks. 
Whole potatoes are never planted, and those selected for the sets 

* Pacey’s is never used now, as it was found to get short, dry, and hard. 
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are of a medium size, neither too large nor too small. The sets 
are made by cutting slips off the tuber, each slip containing but 
one eye, or, if more than one, the superabundant ones are scooped 
out. The ‘“‘rose-end” of the tuber is left until last; it is then 
split and all the eyes but one scooped out of each part. The 
object is to have each potato-plant, if possible, with but one stalk, 
as the crop is then more even in size and almost wholly fit for 
the London market. There may not always be so great a weight 
of potatoes as under the other system, but the farmer naturally 
looks more to &. s. d., than to tons, cwts., and lbs. The sorts 
usually grown are Walker’s Regent and Victoria, about half 
a ton of potatoes being required to plant an acre under this 
system. Some time after planting, the land is harrowed when 
the annual weeds are well up; and as soon as the plants appear 
they are horse-hoed and cleaned with the hand-hoe once or twice, 
as may be required. When thoroughly clean and beginning to 
get bushy, they are earthed up by the double-mouldboard plough 
and two horses. When ready for lifting, which is generally from 
the middle to the end of October, but sometimes not until the 
first week in November, the double-mouldboard plough is again 
used, with an addition which throws the potatoes well out. The 
crop is pitted as soon as taken up, the potatoes being laid in long 
heaps on the surface of the land, about 54 feet wide at the base 
and not more than 3} feet high. Great care is required to prevent 
“sweating ;’ it is therefore desirable to cover with straw first, 
and a light covering of earth, leaving chimneys at intervals of 3 
feet, and finally, to keep out wet and frost, the covering of earth 
is increased as may be deemed necessary. 

The largest potatoes go to the London market, the seconds are 
pitted anew and sold for seed, and the smalls are sold or used for 
cattle-food, or are purchased by starch-manufacturers. Last year 

| the small potatoes sold for 35s. per ton on the spot for feeding 
purposes. 

6. Pulse.—The potatoes after seeds are followed by beans on the 
heavier land, and by a mixture of beans and peas where the land 
is not sostrong. In either case the potato-land is ploughed during 
the winter from 7 to 9 inches deep; and in the spring, just before 
sowing time, the land is harrowed down and left for a day or two 
previous to ridging, which is done by six ploughs, in the same 
manner as for turnips, 27 inches apart. The bean-sowing machine 
deposits the seed in the intervals between the drills before the 
return-ploughs, distributing from 2 to 24 bushels of beans per 
acre, or a mixture of 2 bushels of beans and half a bushel of peas. 
In two or three weeks annual weeds have got a good braird, and 
are then destroyed by thorough harrowing. Horse- and hand- 
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hoeing is done when the beans are well up, and the crop is cut 
with the hook. 

7. Wheat.—This crop follows potatoes and pulse. In the former 
case no manure is applied to the land, but in the latter it receives 
a good dressing either of farmyard-manure or of sea-ware. The 
whole of the break for wheat is ploughed from 7 to 8 inches 
deep after the potatoes have been taken up, say the middle to 
end of November. ‘Theland is harrowed and the wheat drilled 
at any time from the 22nd November until the end of December, 
according to the weather. Before drilling, the land will have 
at least one double and one single harrowing, and afterwards 
merely a single tine to cover the seed and level the land. Rather 
less than 2 bushels of Woolly or Rough Chaff wheat are sown per 
acre, The after management consists of one horse-hoeing wherever 
annual weeds appear, and of a top-dressing to such portions of 
the potato-land wheat as may seem to require it, perhaps the 
whole ; but no stimulant is applied to the manured wheat. The 
top-dressing consists of a mixture of 1 ewt. each of nitrate of soda 
and guano, put on broadcast in April when the wheat-plant is 
fairly growing. Reaping generally begins about the middle of 
August; but this year it commenced on the 9th of the month. 

The white crops are usually cut by machine: generally three 
machines are working together, but a fourth is kept on the farm 
as an adjunct, or in case of accident. 
te Until the last one or two years, however, the reaping-ma- 
chine did not come into fayour with Mr, Murray ; his crops were 
very heavy, and overpowered the machines which he had tried ; 
but recent improvements have nearly removed his objections, 
and he now uses machines for most, if not all, of his grain-crop. 
Wheat is cut early, before it exhibits the “sere and yellow ” leaf 
and stalk. A shorter or longer period, according to the season, is 
necessary to put the cut grain into proper order for stacking. — 
Sometimes three or four days are sufficient ; at other times fourteen 
or fifteen days are not too much, In carrying, four stackers are 
generally set to work, each having two carters, and they one 
forker; the stacker has a stout boy on the stack, to put the 
sheaves to the hands of the stacker, and otherwise assist him. 
A few extra hands are always required in harvest. Formerly, a 
great many Irish reapers were employed, but now the machines 
are in use a small number only are needed. Everything is done 
by day-work. 

Seed.—The best Scotch farmers are very particular about their 
seed, and Mr. Murray’s practice in this matter is by no means 
exceptional across the border. He gets wheat generally every 
year from the south, as this crop does well coming from a slightly 
warmer climate. Seed-oats, on the contrary, are invariably ob- — 
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tained from a colder climate, as experience has shown this practice 
to yield the best results. 

A few cabbages and carrots are grown; this year about half an 
acre of the former and less than 2 acres of the latter. 

Produce—In an article in ‘The Farmer,’ for September 5, 
1866, the following information is given on this subject. “The 
produce of the Tartarian [oat] is from 90 to 100 bushels per 

_ imperial acre, weighing from 40 to 41 Ibs. per bushel; and of 
the potato variety from 50 to 60 bushels per acre, weighing 

_ 45 lbs. per bushel. Barley is a more important crop than oats 
at East Barns, the variety grown being the Chevalier, of which 
the produce ranges from 55 to 60 bushels per imperial acre, 
weighing from 573 to 594 lbs. per bushel.” . . . “Last 

_ year [1865] the wheat crop at East Barns produced 60 bushels 
per imperial acre, but this year [1866] from the influences of 
the season, it is much inferior, and probably will not yield 
more than 40 bushels. The average yield is from 48 to 50 
bushels, weighing from 644 to 65 Ibs. per bushel, and occa- 
sionally somewhat more.” 

STOCK. 

Neither cattle nor sheep are bred on the farm, and the number 
of each bought annually for feeding purposes varies according 
to the root-crop and the “seeds.” If the seeds are very good, a 
larger number of sheep than usual will be bought in; and, con- 
sequently, as these are finished off on turnips, the proportion of 
cattle will be smaller. 

Cattle—Mr. Murray likes to feed about 70 shorthorn steers, 
as heifers cannot be got. Half of these are three years old, in 
good condition, and the remainder six-quarters old and of the 
best quality. They are bought, if possible, at the newly estab- 
lished Linton market, not later than the middle of October, or 
else at the October Falkirk tryst. The older steers commence 
with whole turnips and hay, or oat-straw, for about three weeks, 
when they get a little barley meal and bran with the roots as 
a preparation for cake. The allowance of cake commences with 
2 lbs. per head per diem, and is gradually increased, as found 
desirable, to about 6 Ibs., to feed the beasts off as fast as possible. 
The younger animals get their turnips sliced, and do not taste 
artificial food until the end of January. A small quantity of 
cake is given to begin with, and this generally produces loose- 
ness, when the mixture of meal is administered as a corrective, 
The ration of cake is cautiously increased, and the beasts are 
sold off fat about the end of May or in June. From 35 to 40 

VOL. VII.—S. S. M 
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tons of cake are consumed annually on the farm, the whole of 
it being, as a rule, given to the cattle. Myr, Murray is not so 
particular as some farmers about giving his beasts fresh-threshed 
straw, as he finds it keep well enough in his barn for six or eight 
weeks ; but the straw should be damp, and there is a regular 
supply of water in troughs in the foldyards and courts, 

Sheep—Mr. Murray has annually from 65 to 70 acres of two- 
year-old seeds, the whole breadth of which is grazed; and the 
same quantity of one-year-old seeds, of which from one-half to 
two-thirds are also pastured, as well as the aftermath of the 
remainder. Now, as it is found that cattle do not thrive on 
the seeds, possibly because the land is too hard and dry, the 
whole of them are consumed by sheep; and from two-fifths to 
one-half of the roots are also fed on the land. Considering the 
crops which East Barns is said to bear, it is evident that a 
large number of sheep are required to consume the seeds in 
summer and autumn, and a certain number to be finished off on 
the roots in winter. No sheep are bred; and Mr, Murray, like 
many other East Lothian farmers, may, therefore, be said to 
have a “shifting” flock, continually coming from the hills in 
good feeding condition, and as continually going away fat, 
chiefly to London. The number of sheep on the farm at 
different periods of the year is thus entirely dependent on the 
amount of sheep-food, and it is almost unnecessary to say that 
last year was exceptionally unfavourable as an index of what 
the farm could produce. Indeed it was remarkable to see the 
condition in which 300 sheep had been kept for two months, to 
be finished off on roots, on seeds which looked like brown paper ; 
but in that district it is said that sheep do well on “‘ roast meat.” 

In a good year the first purchase of sheep will be made about 
the end of March or beginning of April, when as many as 400 
or more half- or three-quarter-bred, or sometimes cross-bred 
wethers in good condition will be put on the seeds, and fed off 
without any artificial food in the course of ten or eleven weeks. 
The next purchases will be made during the latter end of July 
and the beginning of August, when either lambs or older sheep 
are kept on the seeds until the end of September, when they go 
on turnips. ‘T'wo-shear Cheviots from the islands on the west 
coast are liked for this purpose ; they are as forward as three- 
shear Highland sheep, and are good feeders. The number of 
sheep bought for wintering depends on the amount of autumn 
food and the prospects of the turnip-crop. ‘Taking the average 
of years, from 500 to 600 is about the number, but as many as 
900 have been kept, although it is unusual for the number to 
go beyond 800. These sheep get with the roots either hay or 
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pulse-straw ; they begin to go off in January, weighing from 
18 to 22 lbs. per quarter, having never touched cake or corn. 
Thus there are two principal purchases in the year, but there is 
no fixed system, except that sheep are being bought in and sold 
off all the year round, after the autumn lot have been kept from 
twenty to twenty-two weeks in the manner described, Folding 
on grass is not liked, nor are the sheep allowed to have a 
frequent change of pasture. Both systems have been tried, but 
the one now pursued has been found to produce the best results. 
When the newly-purchased sheep arrive they are immediately 

dipped in a mixture of soft soap, tobacco-juice, and spirits of 
tar. Shearing is done on a reciprocity system, as in the High- 
lands, by the shepherds on the neighbouring farms ; and a good 
man will shear from 20 to 23 in a day. Fleeces vary con- 
siderably, but average 4 to the stone of 24 Ibs., although some- 
times as many as 6 are required to turn the scale. 

Horses.— Until recently, 9 pairs of horses were kept; but now 
they have been reduced to 8 pairs. The end of spring and 
beginning of summer they are kept on hay and cut grass until 
after turnip-sowing, when a part of them are turned out, and 
remain in the field until after harvest. They then get 3 feeds of 
oats per day, with hay or straw. If the latter, they get a mash 
of bran or grey barley, generally twice, but sometimes three times, 
per week. Asa general system when the horses get no grass, 
they have one or two feeds of roots per day, either turnips, small 
potatoes, or carrots. Oat-straw is always reserved for the cattle, 
the horses getting either wheat or bean straw, never barley- 
straw. Occasionally the older horses get a little Indian corn 
(whole), or beans and peas, with their oats, especially if the 
latter should run short, or the other food be cheap. 

LABOUR. 

Probably there is not a farm in Scotland on which the labourer 
is better cared for. The principal lot of cottages are built round 
three sides of a square, the centre of which is ornamented with 
a refreshing clump of evergreens; they gained the Highland 
Society’s Gold Medal in 1848, and I therefore give ground- 
plans of these and two other varieties of them. The married 
ploughman gets his cottage rent-free, an annual payment in 
kind of } acre of ‘potato-ground, 66 bushels of oats, 18 bushels 
of barley, and 8 bushels of pulse, with keep for a cow and pig, 
as well as coals, and a certain amount of money. 

In the ‘ Fourth Report of the Commissioners on the Employ- 
ment of Women, Young Persons, and Children in Agriculture, 

mM 2 
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1870, (p. 54), Mr. George Culley, one of the Assistant-Com- 
missioners, gives the following synopsis of Mr. Murray’s labour- 
arrangements :—‘‘ There are attached to this farm (including 
groom’s and gardener’s cottages) 24 cottages, and from these 
Mr. Murray obtains a staff of 23 men and lads, and 22 women, 
Nine of these cottages are occupied by cottars supplying 14 
female workers (of whom 13 are single women and one a widow) ; 
the remaining 15 cottages, as it were, under a voluntary system, 
contribute eight female workers. 

‘* Mr. Murray’s system is a family one, in every sense of the 
word; not.only do his female house-servants all belong to the 
families of his farm-servants, but there were at the time I visited 
the farm six cottar houses occupied by the widows and daughters 
of men who had died in his service. 

“It may be that Mr. Murray conducts his labour arrange- 
ments on what to most farmers would appear too benevolent a 
scale ; but the enormous rent he pays from ordinary agricultural 
produce serves to contradict this, as well as to justify his boast, 
that during the quarter of a century he has occupied East Barns 
farm, no labourers of his or any members of their families have 
received parochial relief.” 

In reference to education, Mr. Murray, in reply to the schedule 
of questions issued by the Commissioners, states that— Boys 
and girls are kept at school until they are 12 or 13 years of age, 
by which time it is understood that their education is finished. 
Occasionally, after a year’s interval, they are again sent to school 
for a few months to revise their stock of learning. Evening 
schools also exist, at which the young people from 15 to 20 years 
of age have an opportunity of an additional revisal, of which they 
readily avail themselves. As far, therefore, as we are concerned, 
I see no necessity for interfering either with the labour of children 
or women.” * 

These satisfactory conditions, which are very unusual, not only 
in degree but in kind, exhibit the Scottish system of labour under 
a most favourable light. Many of the labourers on the farm 
were born on it, and if the labourer of the last generation does 
not still survive to do odd jobs and admire his grandchildren, it 
is most likely that he has left behind him the old wife, whose 
unconquerable activity finds vent in knitting stockings and 
general tattle. Thus we account for the fact that the inhabitants 
of the numerous cottages on the farm sheltered seven grand- 
mothers and four or five grandfathers, and the whole population 
amounted to ory 150. 

* Appendix, part ii., to ‘ Fourth Report, 1870,’ pp.°112 and 113. 
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Fig. 3.—Plans of Cottages on the farm of East Barns. 
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Fenton Barns. 

Fenton Barns, the well-known occupation of Mr. George 
Hope, has already figured several times in agricultural publica- 
tions: in this Journal, in the ‘Transactions of the Highland 
Society,’ and more than once in the different agricultural news- 

pers. The account given in the following pages is therefore 
less full than it would otherwise have been, especially in those 
particulars which have already been dealt with in detail by 
Mr. Stevenson, in his able Report on East Lothian Farming,* 
and by Mr, Algernon Clarke, in his Report on Steam Cul- 
tivation. 

Mr. Hope’s occupation consists of 660 acres at Fenton Barns, 
and 230 acres at Dirleton. The whole of this is arable land, 

* «Journal of the Royal Agricultural Society,’ vol. xiv. p. 317. 
+ Op. cit., 2nd series, vol. iii, p. 329. 
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with the exception of 3 acres on the home farm ; but Mr, Hope 
rents the grazing of about 60 acres of old grass in Dirleton Park, 
besides the run of 400 or 500 acres of “links.” He also, like 
many other Lowland farmers, has a sheep farm in the Highlands. 

Fenton Barns—On Fenton Barns the soil generally rests on 
interbedded felstone, but in parts intrusive greenstone or columnar 
basalt comes to the surface. The subsoil on two-thirds of the 
farm is composed of stiff retentive clay mixed with stones. On 
the southern portion of it, along its boundary, the Peffer burn, 
there is a vast bed of alluvial clay of great depth, mostly covered 
with slightly elevated banks of sand of the colour of dark raw 
sugar, though the clay comes to the surface in a few hollows. 
At the close of the last century this portion of the farm, extending 
to about 150 acres, was uncultivated: it lies from 25 to 35 feet 
above the level of the sea, which is three miles distant. Though 
the whole sandy portions had been early covered with clay, and 
the clay sanded, its cultivation was unprofitable until tile-drained ; 
which rendered it fit for the growth of turnips. Nearly one- 
half of the remainder of the farm is composed of excellent loam, 
and the other half of heavy and lighter clay-land, the last portion 
being the least productive of the whole. As remarked by Mr. 
Stevenson, “the whole soil originally was more or less retentive, 
but has been changed in character by furrow-draining and a 
long course of liberal manurings.” I learned from Mr. Hope that 
the whole farm has been drained with tiles six yards apart, and 
almost every ditch has had large tiles placed in it and covered 
up, giving the fields a warm and comfortable appearance. 

Dirleton.—Mr. Hope’s father tried the cultivation of about 
150 acres of the Dirleton sands, for they are little else, more 
than half a century ago; but he found the crops so liable to be 
blown into the air that it is more than forty years since he gave 
up the attempt. Sixteen years ago, when the adjoining 120 
acres came into the possession of the present occupier of Fenton 
Barns, he found that for about a mile along its northern boundary 
there was a bed of fine clay varying in width from 25 to nearly 
100 yards. The whole of the surface of this, to the depth of 
18 inches, Mr. Hope carted away, and spread the material on 
the sandy portions, at the rate of from 80 cartloads per acre to 
as much as 300 on the lightest parts, the carts taking back sand 
to improve the clay. Since the claying was done there has been 
very little blowing until last summer, when an acre or two of 
turnips were blown out of the ground after they had been smgled, 
and only a very few plants were left. This circumstance is an 
indication that it will soon be necessary to give the land a second 
dressing of clay; but Mr. Hope thinks that even the worst,parts 
will not this time require more than 50 or 60 cartloads per acre, 
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and that such a quantity will last a considerable time, although 
of course the larger the quantity given the better it will be for 
the soil, The land, which had previously grown little or no 
herbage, was first sown with turnips, after having received a 
heavy dressing of Peruvian guano, dissolved bones, and bone- 
dust. The roots were eaten off by sheep, getting 1 lb. of linseed 
cake each per diem, and they were followed the next year by 
turnips again, treated precisely as before both in cultivation and 
consumption. These root-crops were followed by barley sown out 
with rye-grass and clovers, the seeds, which took well, being 
pastured for two years. Oats and rye followed the ley, and 
were succeeded by turnips again. From 10 to 15 acres of 
potatoes are grown annually at Dirleton, the seed being always 
brought from the west of Scotland and from off moss-land. The 
produce is used for seed in the following year at Fenton Barns, 
and the change is found highly beneficial. These potatoes are 
planted at Dirleton sometimes after turnips and sometimes after 
oats, as may be found most suitable. 

The cultivation of the soil at Dirleton is all performed with 
horses. The ground is generally prepared for the various crops 
in the same way as at Fenton Barns, except for barley after 
turnips, which is merely grubbed to the depth of 2 or at most 
3 inches, to allow the drill machine easily to cover the seed, 
This grubbing is done, if possible, in wet weather, which leaves 
the soil in small balls, and only one turn of the harrow is given 
after the seed has been sown. None of the sandy soil is ever 
rolled, even when open more than is desirable, as this operation 
inyariably increases its tendency to blow. 

Courses of Cropping.—Although many points of interest will 
be brought out by a comparison of the management of Fenton 
Barns with that pursued by Mr. Murray on the far richer soil of 
East Barns, it is fortunate for the reader of this and previous 
reports that Mr. Hope changes his mode of cropping from time 
to time. We may, in fact, consider that he has, during a series 
of years, striven to give a more perfect realization than usual to 
the idea embodied in the practice of adopting a given rotation. 
If it is desirable to change annually the nature of the crop which 
is grown on the land, and to grow a given number of crops in a 
certain order, to be repeated again and again,—Mr. Hope holds 
that it is equally desirable to change this order of cropping from 
time to time, to prevent a result which, though less disastrous 
than that produced by growing the same crop year after year on 
the same land, has still an undesirable influence on the general 
yield. 

The course of cropping, however much it may vary from time 
to time, in order to prolong the interval betwixt grass and grass, 
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is always subordinate to one principle, viz., to maintain a cer- 
tain proportion between the various crops. At present, two 
courses are pursued: the first, which is the general course in 
East Lothian, on two-thirds of the arable land, and the second on 
the remainder :— 

No. 1. No. 2. 

1. Seeds. 1. Seeds d 
2. Oats. DH. Sood, p Pasture ; 
3. Potatoes or Beans. 3. Potatoes. 
4, Wheat. 4. Wheat. 
5. Turnips. 5. Turnips. 
6. Barley. 6. Barley. 

In addition to the change which can thus be made by allowing 
the seeds to remain a second year, instead of taking a crop of 
oats, another alterative has been resorted to. Every field on the 
farm, with the exception of one, has once, but generally twice, 
been under potatoes after turnips, followed by wheat, and after- 
wards by seeds. This course was adopted in the first instance 
because the farm was literally overrun with wild oats ; indeed, 
Mr. Hope once found it necessary to take three green crops in 
succession, for the purpose of cleaning a field. The potatoes 
taken after turnips perhaps scarcely yield so large a crop as those 
taken in the ordinary course and dressed with farmyard-manure ; 
but this depends mainly on the proportion of turnips consumed 
on the land by sheep, also on the allowance of linseed cake they 
have received, and the state of the weather when the sheep 
were folded on the land. The succeeding wheat crop is invariably 
excellent, while the seeds, particularly the red clover, grow 
with a vigour unexampled after any other preparation. One 
30-acre field of grass, which had been three times subjected 
to this cleaning process, carried more stock last year than any 
60 acres on the farm. 

CRops. 

1. Oats.—A strong furrow is now preferred for oats, although 
for many years Mr. Hope ploughed shallow. The ley is 
ploughed by steam, to the depth of 9 or 10 inches, in December 
or January, and the oats are sown in February if possible. 
Several experiments have been made on the farm in reference to 
the quantity of oats which it is most desirable to sow, and it has 
been found that about two bushels per imperial acre will 
generally give the best result, taking quantity and quality 
together. If the seed is sown too thin, there is lack of quality, 
and with too thick sowing the quantity is deficient, About nine 
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pecks is the quantity generally drilled on Fenton Barns ; it is 
got in as early as possible, and the land is then harrowed, 
according to the season. 

Cutting is done by the usual farm labourers with reaping 
machines ; and it is not found necessary, as a rule, to employ any 
extra men. Last year, reaping was commenced with the wheat 
about August Ist, and carrying about the 12th, by which date 
nearly the Saeltelle of the oats and barley had pew cut. Asa rule, 
cutting takes about three weeks, as it is rarely that a whole field 
can be finished off without an interval. Ten days after reaping 
is over the whole of the carrying should be done. 

2. Beans.—The oat stubble is dunged with about sixteen cart- 
loads per imperial acre, and the manure is ploughed in by steam 
with a very strong furrow. The land is harrowed down in 
February, and Fowler’s grubber is put through it to the depth 
of 12 inches immediately after. The seed is distributed on the 
flat by a Ransome’s drill, which has had every alternate spout 
removed, making the rows 16} inches apart. A mixture of 
beans and vetches is generally sown, the proportions being 24 or 
3 pecks of tares to 4 bushels of beans. About 9 pecks of the 
mixture are drilled per imperial acre as soon as the weather will 
allow, generally about the end of February. Mr. Hope con- 
siders that by this system he gets a larger crop, and keeps his 
land cleaner, because covered, than by the 27-inch ridge system. 
He prefers vetches to peas, because they yield a better price 
and because cattle prefer tare-straw. ‘Tare-straw and bean-straw 
are also given to the lambing ewes in spring, when turnips are 
getting short. When the bean-plants are well above ground they 
are horse-hoed once or twice, and hand-hoed and weeded once 
between. The produce of the crop of 1870 will be above 4 quarters 
of beans and 2 quarters of tares per imperial acre. The relative 
proportions of these grains vary with the seasons, there being 
generally fewer tares and more beans. A few acres of tares 
mixed with oats are sown for cutting green, and are found useful 
for most kinds of stock in dry seasons. 

3. Potatoes—The land is steam-ploughed as soon as possible 
after harvest, and grubbed in the spring after barley-sowing. It 
is then drawn off in 27-inch drills and dressed with from 16 to 
18 tons of farmyard-manure per imperial acre, as well as 7 cwts. 
of artificial manure, chiefly Peruvian guano, and the remainder 
superphosphate and cotton-cake. Mr. Hope finds the cotton- 
cake answer extremely well; but, in his opinion, nothing can 
approach guano: he has used potash, but has given it up. Half- 
a-ton of potatoes are required to plant an acre. The setts are 
cut tubers, with one, or at most two, eyes. If the tuber is small, 
it is ‘sufficient to cut off the “rose” end, and throw it away, 
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planting the remainder in one or two pieces. Mr. Hope’s obser- 
vation as to the effect of a number of eyes confirms that already 
stated. Some farmers have the extra shoots carefully pulled out. 
The after-management depends somewhat upon the season, as 
it is considered ruinous to touch potatoes in wet weather. As 
a rule, the land is rolled down immediately after planting, and 
then harrowed before the stems appear above ground ; the crop 
is then carefully hand-hoed, and, when the plants are strong 
enough, the land betwixt the drills is deeply grubbed with two 
horses, and by and by it is ridged up with the double-mould- 
board plough ; finally a narrow grubber is used when the stems 
are nearly touching each other (provided the weather is dry), 
the double-mould board plough again following. Harvesting is 
done with the ordinary potato-plough ; and most of the crop is 
sent to London, as is usual in East Lothian. 

One-third of the potato-course is on a two-years’ ley, the seeds 
having been pastured by sheep and young cattle getting cake 
and turnips. In January, the ley is turned over with a furrow 
of not more than 4 inches, one of Howard’s wheel-ploughs, 
with two horses, being preferred, as steadier than a swing- 
plough. This is followed by a strong furrow of 12 inches, done 
by three horses ; and it is calculated that if the ley is broken at 
Christmas both these operations should be finished by the first 
week in February. The land then gets a dressing of 4 ewt. of 
guano and 4 cwt. of dissolved bones, or cotton or rape cake, and 
the further management is precisely the same as for potatoes 
after oats. Very little labour is necessary on this course during 
the summer, the land being thoroughly clean. Any couch-grass 
or weeds are exterminated by the shallow ploughing being 
followed immediately by the deeper furrow, which covers and 
buries the sod ; and as the land becomes covered with potato- 
haulms early in the season, it has no chance of getting foul. 

4. Wheat.—The bean stubble is ploughed with a shallow 
furrow immediately after the beans are harvested, and in a 
month or six weeks afterwards the land is ploughed a second 
time to the depth of, say, 10 inches. This affords time for the 
springing of any beans or tares lost in the cutting and harvesting, 
which are thus worked over and buried; but, above all, it in 
some way destroys the eggs or larva of a minute white grub 
with a black head, which in spring eats down the centre of the 
wheat plants, and thins and frequently altogether destroys the 
crop, rendering it necessary to re-sow the same. This had hap- 
pened so frequently to Mr. Hope that he had resolved to sow no 
more wheat after beans; but learning from a friend that a second 
furrow, as described, was an effectual remedy, he tried the experi- 
ment some years ago and it has always met with perfect success. 
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After this the whole wheat-break is treated alike, whether after 
beans or after potatoes. It is steam-ploughed with a deep furrow 
about the end of October or beginning of November, and, in 
the course of a week or two, is sown with 2 bushels of Fenton 
wheat per imperial acre. Mr. Hope likes to sow on a stale 
furrow, and he would not get his wheat in until December, if he 
could be sure that the weather would allow of its being done 
then. He finds that the quality of the crop is better, and that 
it is ready for cutting a week sooner, by sowing as much as 2 
bushels per acre than by using a smaller quantity of seed. After 
the seed has been harrowed in, it remains until March or the 
beginning of April, and when well up it is harrowed and rolled, 
and then generally Dutch-hoed by hand. The wheat, whether 
thick or thin on the ground, is invariably harrowed once; and 
when thick a second turn of the harrow is given, which prevents 
any over-crowding of plants. Sometimes it is horse-hoed ; but 
generally there is sufficient strength on the farm for hand-hoeing. 
As a rule, wheat is not top-dressed ; but a bad piece would get 
some nitrate of soda and guano mixed. ‘Top-dressing is not 
much in fayour at Fenton Barns, the theory and practice adopted 
being in favour of manuring heavily the previous green crops. 
The average produce runs from 5 to 6 quarters per imperial acre. 

5. ZLurnips.—All the manure made previous to the ploughing 
of the wheat-stubble is applied at the rate of 16 cart-loads per 
English acre, as far as it will go; and the whole of the turnip- 
break is steam-ploughed in the autumn. The manure thus 
applied is not found to have quite the same effect on the crop as 
an equal quantity of as good dung applied in the spring; but 
Mr. Hope thinks the loss sustained in this way is not so great 
as would accrue to the manure if it were kept in a heap during 
the winter, and, besides, it saves a great deal of labour in the 
more busy months. In the spring, the land is harrowed, grubbed 
once or twice, and drawn into ridges, winter-made manure being 
then put into the drills, on that portion of the land which had 
received no farmyard-dung in the autumn. A good allowance 
of artificial manure is then sown previous to splitting the 
ridges, namely, from 6 to 7 cwts. of a mixture consisting of 4 
or 5 ewts. of Peruvian, ora mixture of Peruvian and Ichaboe, 
guano, and the remainder superphosphates. The Ichaboe guano 
imported into Leith, for some years past, has been of excellent 
quality, and relatively cheaper than Peruvian. Preferably two- 
thirds of the roots, or at least the larger half, are Swedes; and 
the remainder consist of Fosterton Yellow Hybrid and either 
Greystone or White turnips, the quantity of seed sown per acre 
being about 24 Ibs. The after-management consists of two 
horse-hoeings, and one hand-hoeing after the plants have been 
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singled with the hoe. The root-crops generally range from 20 
to 25 tons per imperial acre, 

Not more than one-third of the roots are now fed on the land. 
Formerly as many as one-half were thus consumed, but it has 
lately been found necessary to reduce the quantity, owing to the 
high condition of the land making the following crop of barley 
so strong that it destroyed the seeds. The land is rather heavy 
for sheep, so that it is frequently impossible to keep them on 
turnips continuously. In such cases they are taken on seeds, and 
one inducement to draw turnips is the opportunity of feeding 
them on seeds, and thus improving the succeeding crop of 
potatoes. Wheat is still grown after turnips, but only on the 
land where sheep have consumed part of the crop on the ground, 
and which can be sown in good order before Christmas ; but 
barley is preferred for spring sowing, as it always commands 
a very high price and meets with a ready sale. 

6. Barley.—The land for barley is ploughed to a moderate 
depth as soon as the turnips are off and the sheep have run over 
to pick up the leavings. It is liked to get as much land as 
can be cleared exposed to winter and spring frosts for as long 
as possible. Spring cultivation consists chiefly of harrowing ; 
but a piece of rough ground would be grubbed and gone 
over with a Norwegian harrow until a good tilth was ob- 
tained. About the 8th of March, or as soon after as the land 
is fit, it is drilled with Chevalier barley, about 9 pecks of 
seed being used per imperial acre. As soon as the barley is 
brairded, the mixture of seeds is sown with a broadcast machine 
doing 18 feet at a time and hoed in by hand with a Dutch hoe; 
and, if the barley is strong enough, the land gets a turn with the 
harrows. Some farmers prefer to sow the barley broadcast and 
use the harrows afterwards, thus getting rid of wild mustard. 
The barley-crop will average from 6 to 7 quarters, but some 
fields yield more. 

8. Seeds.—The following is the mixture of seeds which is to 
stand for one or two years only, the quantities being per imperial 
acre :—74 lbs. red clover, 3 lbs. white clover, 14 |b. trefoil, 14 Ib. 
alsike, and 2 pecks of mixed perennial and Italian rye grass; but 
sometimes the quantity of rye grass is increased. No white clover 
is sown for cutting, but the quantity of red is increased to 9 lbs., and 
the rye grass is either about 14 peck of perennial or 2 to 24 pecks 
of Italian, or generally part of each, the quantities of trefoil and 
alsike remaining the same in both cases. The seeds which stand 
only one year are fed with sheep and a few cattle running together, 
and as a rule getting cake, especially if the stock is intended for 
the butcher. On the seeds intended to stand another year it is 
essential that the stock should consume cake on it. From 20 to 
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25 acres are annually mown for hay and stall-feeding ; the after- 
math is also cut, and in the autumn the land is grazed with 
sheep, which usually get turnips and cake for a time to ensure a 
full oat-crop. 

STOCK. 

Sheep.—At present Mr. Hope keeps at Fenton Barns a breeding 
flock of not more than 80 Border Leicesters ; but formerly he had 
an additional score. His original flock was bred from the Buckley 
blood, but it was afterwards crossed with Border Leicester tups. 
The ewes run with the ram in October on the best seeds, getting 
either turnips or cabbage if the bite is not very good ; afterwards 
they go on the two-year-old grass until lambing time, getting 
turnips, as before. If roots are scarce their place is supplied by 
meal and wheat-chaff, or by meal and beanstraw. Lambs begin 
to drop about the middle of February, but the beginning of March 
is a more favourite time. As the ewes lamb they are put on 
young seeds until the end of March, shelter-sheds being erected 
in the fields, in which they get turnips and cake, or meal; oats 
and bran are also esteemed good food at this time. The meal 
at present given to sheep is the refuse from the manufacture of 
starch from Indian corn, and the quantity given varies from 
1 to 14 |b. per day, which is given mixed with chopped straw 
damped with water and a little salt. 

Lambs are weaned about the first or second week of July, 
except in the case of those ewes to be drafted, whose lambs are 
taken away three or four weeks earlier. Weaning is done by 
sending the ewes to Dirleton links for a month or six weeks, 
which prevents their getting fat, the lambs remaining and getting 
the same food as before. Lambs are dipped soon after weaning, 
and again about the end of November or beginning of Decem- 
ber. Shearing is commenced about the end of May, and is done 
by the two shepherds, assisted by three or four of the ordinary 
farm labourers, who get their food in addition to their usual 
wages while the operation lasts. 

About 25 gimmers are annually introduced into the Fenton 
Barns flock, and the remainder are sold to the butcher when 
sheared. The crop of lambs is generally large, but it depends 
to some extent upon the food given to the ewes for a certain 
time previous to lambing. If cabbages have been given to them 
in any quantity, the lambs are most likely to number 175 for 
every 100 ewes. The hoggets are folded on turnips, the tup-hoggs 
getting cake, but not the females. 

From 7 to 8 scores of Cheviot ewes are brought from Peeble- 
shire to Dirleton farm links, and put to the ram. The lambs 
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are partly sold in the autumn, and the remainder after being 
on turnips and cake for from three to four months. 

About 200 three-quarter bred lambs from Dirleton Park and 
Farm are also annually fed on turnips, which are generally given 
on the seeds; or the lambs are, to a certain extent, folded on the 
roots and get 1 Ib. of cake each daily. They are sold to the butcher 
as shearlings in May and June, generally weighing about 16 or 

17 lbs. per quarter. The fleeces of these sheep weigh about 
64 lbs. each on the average, but those of the Leicester flock 
will commonly weigh about 8 lbs. It is found, however, in the 
climate of Fenton Barns and its neighbourhood, that extra 
feeding has a great influence on the weight of the fleece, and as 
much as from 12 to 13 lbs. of wool may be grown by a highly- 
fed Leicester hogg. 

About 200 Cheviot Dinmonts, from the hill farm in Peeble- 
shire, are put as lambs on Dirleton links, and during the winter 
they go for two or three hours daily to a turnip-fold. In the 
summer they are grazed entirely on the links, and about the 1st of 
October they go on turnips. At the turn of the year they begin 
to get cake, and they are generally sold about the 1st of March. 

Cattle—The East Lothian system of paying labourers in kind 
necessitates a certain amount of provision for cow-keeping on 
the part of the farmer. Mr. Hope employs from 12 to 14 men, 
each of whom has the privilege of keeping a cow; he therefore 
keeps a pure-bred bull, and, as he generally buys the calves, he 
keeps about 4 cows to rear them, the number annually brought 
up running from 16 to 20. As there are from 4 to 44 calves to 
each nurse-cow, they are given porridge or bruised linseed-cake 
with milk-and-water, and are soon taught to eat oats and cake. 
Ultimately, they are put with the stirks, and fed-off with them. 
Half-Ayrshire and half-Shorthorn is the cross generally preferred 
in the east of Scotland for milch cows, but feeding beasts are liked 
the better the nearer they approach to a pure Shorthorn. October 
is the best month for buying beasts to feed on turnips, and Mr, 
Hope generally secures about 20 two-year-old Shorthorn steers 
from England, if possible, as well as about 30 yearling stirks, at 
this time. He also purchases in spring from 30 to 35 two-year- 
old cattle, which are grazed from home, but brought to Fenton 
Barns about the end of September and fed-off; thus making a 

total of from 90 to 95 cattle fed-off on Fenton Barns every year. 
The steers are put up on turnips, with a little meal and salt ; 

and in about 6 or 8 weeks they begin with 3 lbs. of cake per 
day, increasing ultimately to 6 lbs. They are frequently given as 

many small potatoes as they can eat, so they do not consume a 
very large quantity of turnips. Mr. Hope has in this way some- 
times consumed nearly 300 tons of potatoes in a season. The 
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stirks get from 10 to15 lbs. per day of pulped turnips, with either 
3 lbs. of linseed-cake, or 6 lbs. of meal, or 4 to 5 lbs. of cotton- 
cake, and chopped straw. By this treatment they are got into 
good condition for grazing the following summer, in the park 
already mentioned, until the first week in August, when they are 
put up in strawyards to be fed for the London market. Their 
food at the finish includes, besides turnips and from 6 to 7 lbs. 
of oilcake, either cut straw or wheat-chaff and bean-meal. 

The stirks are always wintered at Dirleton, where, by the 
assistance of cake, they convert the straw into a fair manure with 
but few turnips, nearly the whole ef this crop being eaten on the 
ground by sheep. Besides the purchase of upwards of 10002. 
worth of artificial manures annually, for many years the bill for 
cakes and feeding stuffs has run from 1200/. to 15000. 

DowHILL, NEAR GIRVAN, AYRSHIRE. 

This farm occupies a situation on the west coast of Scotland 
almost exactly parallel to that held by East Barns on the Lothian 
side. The soil, though very much poorer than that near Dunbar, 
is distributed in nearly the same manner; but the rainfall is at 
least double that of the east coast. 

Dowhill is held under the Marquis of Ailsa by Mr. Bryce 
Wright, who is now commencing his second lease. His name 
is well-known in the south-west of Scotland as that of a race of 
first-rate farmers; and at least one of his brothers has carried 
the family reputation with him across the border to Beal, in 
Northumberland, where he now farms over 1000 acres by steam- 
cultivation, as already described in this Journal by Mr, J. 
Algernon Clarke.* 

Of the 500 imperial acres comprised in Mr. Bryce Wright’s 
occupation, about 30 acres are very light sandy land, one field of 
which is continually under potatoes, followed the same year by 
a fodder or root-crop; and the remainder is worked on a system 
to be presently described. The rest of the farm is nearly equally 
divided between light and heavy land ; the latter occupying the 
lower-lying portions near the sea, and the former the higher 
ground farther inland. 

The heavy land is farmed on a six-course shift, viz., oats, 
turnips, wheat, beans, wheat, and seeds; and the light land on 
the following five-course rotation :—oats, turnips, wheat, and 
seeds for two years. 

The following description of the tillage-operations will pro- 
bably be interesting on account of the wetness of the climate, 

* «Journal of the Royal Agricultural Society,’ 2nd Series, vol. iii. p. 324. 
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the average annual rainfall being 48 inches,—a condition which 
is probably one reason why such large quantities of artificial 
manures can be applied to certain crops. In connexion with 
this subject it may be remarked that, in addition to large quan- 
tities of “sea-ware”’ annually applied to the land, the yearly 
expenditure on artificial manures is at least 700/., the greater 
proportion of which is paid for guano, dissolved bones, and nitrate 
of soda; and in illustration of the extent to which ‘‘ sea-ware” 
is used, [ may mention that the dressing which had been applied 
to one field for swedes last year was no less than 70 cartloads per 
Scotch acre of that natural fertiliser, besides 7 ewt. per acre of a 
mixture of dissolved bones and Peruvian guano. 

The comparison instituted between East Barns and Dowhill 
will not hold good in reference either to farm-buildings or 
labourers’ cottages; but the landlord is about to erect a new 
farm-steading at Dowhill, and will doubtless complete his 
scheme of improvement by building some new cottages for 
married labourers, of which the whole district is sadly in need. 

The ordinary farm-labourers are engaged by the year; they 
get a house and garden rent free, also carting of fuel, and 104 
bolls * of meal, with a money payment of from 18/. to 22/. per 
annum. If they work satisfactorily, they are given a certain 
quantity of potatoes in excess of their bargain. 

The yearly expenditure for labour is nearly 30s. per imperial 
acre, in addition to the perquisites already mentioned, of which 
it is difficult to estimate the money value. 

Oats.—The ley is not touched until about the 1st of Febru- 
ary, when it is ploughed to the depth of 54 inches on the 
light land, but with a stronger furrow on the heavier soil. Oat- 
sowing commences about April 10th, from 4 to 5 bushels per 
acre of white oats being distributed with Sheriff's broadcast 
machine, which is followed by harrows according to the strength 
of the land. The oat-harvest generally commences with the 
month of September; the ordinary farm-labourers working the 
reaping-machines, and extra hands doing the other work, with 
the exception of sheafing, which is done by girls at 2s. per day 
without food. The extra harvestmen are engaged for the whole 
harvest-time, one month’s employment’ being guaranteed at 15s. 
per week and their board. Leading is not generally finished 
until the beginning of October. 

Turnips.—The stubble is turned over immediately after 
the oats are off, the plough going as deep as two horses can 
work it. It then remains during the winter until the spring- 
corn, beans, and potatoes are all in, which is about April 20th. 

* A Scotch boll is equal to four imperial bushels. 
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The land is then harrowed, cross-ploughed as deeply as in 
autumn, and harrowed again, and the heavy land is gone over 
with a peculiar wooden implement, locally called a ‘slipe.” 
This apparatus consists of a heavy rectangular frame, with iron- 
shod cross-bars beneath; when weighted with stones and dragged 
over the land it assists in the process of pulverization. The 
principle of its construction is the same as that of the Belgian 
“‘traineau.” When a sufficiently good tilth has been obtained, 
the drills are made by a single-wrest plough going and returning. 
Three ploughs are kept going together, and each is followed by 
a man sowing artificial manure, no farmyard manure being used 
for turnips as a general rule. One seed-barrow, doing two drills, 
follows the manure, and will about keep up with the three 
ploughs during the day. The manure for roots will amount to 
as much as 4 cwts. of guano, 3 cwts. of dissolved bones, and 
10 bushels of ground bones per imperial acre. If the ground 
bones are omitted, the total quantity of the other substances is 
increased to 11 or even 12 cwts. Skirving’s Purple-top swede 
and Hybrid Yellow turnip are the sorts generally used, 5 lbs. of 
seed being required to ensure a braird, except near the sea, 
where not more than half the quantity is sown asarule. A few 
White Globe turnips are occasionally grown if keep is deficient, 
or else a small quantity of Greystones for young stock. 

As soon as a good braird has appeared, a two-horse grubber 
is passed along the drills, and this is followed by a light harrow. 
The plants are singled, by hoe and hand, to 14 or 15 inches 
apart, and hand-hoed afterwards as may be required. The 
winter climate being too wet to allow of roots being fed-off on 
the land, the whole crop is drawn, topped, tailed, and stored in 
pits. Turnips are lifted by New Year's Day, and swedes during 
the month of January. About three-fourths of the roots grown 
are swedes, and an average crop of them will weigh about 
20 tons per imperial acre. 

Wheat.—As the turnips are drawn the land is ploughed to 
a depth of not more than 5 inches, being already loose from 
having been deeply grubbed during the growth of the roots. 
One-third of the strong land on the farm being annually in wheat, 
there is not sufficient foldyard manure* for the whole of it; there- 
fore, after it has been exhausted by applying it at the rate of 25 
to 30 loads per acre previous to ploughing, the remainder of the 
wheat-course is dressed with from 3 to 4 ewts. per Scotch acre 
of Peruvian guano directly after the seed is sown. Immediately 
after ploughing, viz. some time in January, white wheat (generally 
Archer’s Prolific) is sown broadcast by hand, the wetness of the 

* For wheat a compost of farmyard manure and sea-ware is generally prepared 
during the summer and autumn. 
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climate requiring the use of as much as 4 bushels per Scotch 
acre; but if the land is dry enough the broadcast machine is 
preferred. The harrow follows the seed, and the guano is applied 
at the same time. About the Ist of April a top-dressing of from 
2 to 3 ewts. per acre of dissolved bones is sown on the braird, if 
it is thought desirable; for observation has taught Mr. Wright 
that while guano enables the plant to ‘‘come away” during the 
winter, dissolved bones give firm straw and better grain. After 
top-dressing the plant is harrowed and then remains until ready 
for the reaping-machine, which is generally about September 1st. 
Harvesting is done as already described for oats. 

Beans.—\f the wheat-stubble is clean, the manure for this 
crop is placed directly upon it; but if the land is not clean 
enough the stubble is turned over and the manure is put into the 
drills in the spring. The manured stubble is ploughed deeply 
in autumn and broken down with harrows in spring; it is then 
marked out by a plough in 12-feet stetches to suit the broadcast 
sower, which follows immediately, sowing the beans on the surface. 
The seed is ploughed in with a light furrow, a light harrow 
follows, and finally the land is smoothed down with a roller. 
These operations are performed about the middle of March, 
following one another as rapidly as possible. 

The method pursued on the land which has not been manured 
in the autumn is the ordinary system of drills, 27 inches apart, 
as will be described below when treating of potato-culture. 

The after-management of beans is the same as that of turnips. 
They are harvested after the grain-crops are in, the cutting being 
done by reapers after each drill has been gone over by hoers to 
bury stones, and thus prevent injury to the machines. Bean- 
straw is used only for litter. 

Wheat after Beans.—The bean-stubble requires to be turned 
over, grubbed, harrowed, and thoroughly worked immediately 
after harvest, to destroy the insect that harbours in the bean-stalk, 
and that would otherwise frequently attack the roots of the wheat- 
plant. As soon as possible after New Year’s Day the land is 
ploughed, sown, and otherwise managed in the same manner as 
in the other wheat-course. 

Seeds.—The mixture used consists of 1 bushel of perennial 
rye-grass, 1 peck of Italian rye-grass, 4 |bs. of red clover, 3 lbs. of 
white clover, and 2 lbs. of alsike; and on the hilly land 1 Jb. of 
trefoil is added. The seeds are sown about the middle of April 
by the broadcast machine, a heavy harrow preceding it on the 
strong clay land to prepare a tilth for their reception. 

Sheep generally get a run over the young seeds for a few days 
in the autumn, care being taken that they do no injury. Early in 
the following spring a top-dressing is applied, consisting of a 



Report on some features of Scottish Agriculture. 179 

mixture of Peruvian guano with either nitrate of soda or sulphate 
of ammonia, the quantity being about 3 cwts. per Scotch acre. 
Seeds are seldom mown, but when this is done the aftermath is fed. 
As a general rule, four-fifths of the first year’s seeds are grazed by 
sheep, and cattle are soiled with the remainder. About two or 
three cuts are obtained for soiling, a second top-dressing of nitrate 
of soda being given after the first cut. Hoggs are put on the 
pastured seeds, getting cake or corn, and are sold off by the 1st of 
July; and, in about a month’s time, lambs, newly bought in, are 
put on the same Jand until autumn, when they are transferred to 
the fields which had been cut for soiling during the summer. 

The Thirty Acres.—This land is too light and poor to be 
managed in the ordinary way ; it is therefore farmed on a five or 
six course, comprising only one white crop, viz. wheat, followed 
by seeds for three or four years, and succeeded by early potatoes 
and a catch-crop of turnips or green food. One field has for 
many years been in potatoes every spring, followed the same year 
by rye-grass ; but this year the catch-crop was turnips. 

The catch-crop having been removed to be fed by cattle, the 
land is prepared and wheat is sown in the same way as on 
other portions of the farm after turnips; and the same mixture 
of seeds described already is sown in the spring. These 
seeds, after remaining three or four years, are broken up in 
November by ploughing 5 inches deep with a broad share. In 
February the land is cross-ploughed, grubbed, and harrowed, and 
drawn out in drills by a double-mouldboard plough. Not less 
than thirty cartloads of farmyard manure per imperial acre, as 
well as 5 ewts. of Peruvian guano upon it, are put in the drills, 
and upon this pabulum the ear!y potatoes are planted, 17 ewts. of 
cut setts being used per acre. After the ridges are split by 
the double-mouldboard plough, the crop is treated in the same 
manner as swedes. The potatoes are sold, generally for the 
Glasgow market, at a certain price per acre, which includes 
carting the crop to the nearest railway station; but the purchaser 
is at the expense of lifting, and contracts to do this by a certain 
date, generally about the 22nd of June. 

After the potatoes are off, the land is sown with either turnips, 
rape, or grass-seeds. If the last-named crop is selected, the 
haulms are removed, the land is harrowed, and sown immediately 
with 3 bushels per imperial acre of Annual Rye-grass. If turnips 
or rape is to be grown, the land is ridged, the haulms are put in 
the drills, and the seed is sown in the usual manner. In both 
cases a dressing of artificial manure is given, generally about 
three cwts. per acre, or even four, of a mixture of dissolved bones 

and guano, This light sandy land will not bear turnips often, 
as it has a tendency to become turnip-sick very soon; but on 

N 2 
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the field which had been potatoes, followed by artificial grass 
for several successive years, | saw last autumn a catch-crop of 
white turnips which was the largest crop of roots, if not the 
heaviest, that came under my notice anywhere last year. The 
only question in my mind was whether such enormous bulbs 
were sound to the core; but I have since been assured by Mr. 
Wright that my doubts were entirely unfounded. 

Sheep.—Until recently no sheep have been bred at Dow- 
hill; but last year Mr. Wright commenced keeping a breeding 
flock, This system having been so recently tried cannot yet be 
looked upon as more than an experiment, so the following 
description is given as illustrative of the practice during a series 
of years, when a feeding flock was alone dealt with. 

The annual purchase of sheep for feeding generally consisted 
of half-bred lambs to the number of from 300 to 500. They 
were bought on or about the 20th August, and put on seeds that 
had recovered their growth after having been fed by the 
previous flock. About the 1st of December they were folded 
in some sheltered fields, and given sliced turnips, with either 
Indian corn, peas, or oilcake—about | lb. each per diem—until 
the middle of April or May Day, when the ewe and wether 
hoggs begin to go off, being sold alive in their wool. Some 
are kept until the Ist of June, or later, being put on new seeds 
in the mean time, and still getting corn or cake until fit for 
market. These are clipped immediately before being sent 
away, shearing commencing, as a rule, about the 1st of June. 
Shearing is paid for as day work, and it is thought desirable to 
get rid of every sheep off the farm by the Ist of July. 
Cattle. — From 30 to 40 two-year-old bullocks—generally 

shorthorn crosses—are bought in the beginning of March, and 
put into boxes and yards; tying by the neck not being an 
article of faith with Mr. Wright. Their food will consist of 
swedes or potatoes, with about 3 lbs. per day each of cake or 
com; generally the former. They begin with swedes, roughly 
cut, and continue them as long as they last, afterwards getting 
washed potatoes. In about two months soiling is commenced, 
the cattle being kept single as much as possible, and in loose 
boxes. At the commencement of soiling, the grass is cut 
morning and evening as required, and given fresh immediately 
after each cutting ; but in the summer one cutting per diem is 
considered sufficient, if the quantity required for the second 
meal is protected from the sun, In addition to the grass the 
beasts get at least 3 lbs. of cake each per diem, and plenty of 
straw ; and they are fed thus three times a day at regular hours, 
being also well supplied with water, which is very necessary to 
soiling animals, These beasts generally go off during July, or 
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by the 1st of August at the latest, and their places are supplied 
by drafts of another lot of between 30 and 40—which are 
bought in April as they can be picked up—and are kept in fold- 
yards until places can be found for them in the boxes. Mr. 
Wright has thus about 70 beasts on the farm at one time, and of 
these from 10 to 12 are always fit for the butcher should a good 
offer be obtained. Mr, Wright considers that by the soiling 
system, under his circumstances, and especially in his climate, 
he can feed three times the number of beasts that he could by 
pasturing. There is no waste of grass, and the extra expense of 
cutting and feeding is very trifling. Another consideration is 
the increased value of the dung-heap formed by cake-eating 
beasts under the soiling system, especially as cake is not stinted 
if it is found that the cattle will eat it in larger quantity. The 
soiling treatment of the second lot continues until turnips come 
in, because additional cuttings of “seeds” can always be 
obtained in a moist climate by judicious top-dressings. It is 
always preferred to get beasts that have passed the previous 
winter in strawyards ; and after soiling it is necessary to begin 
turnips with caution. Bean meal is used occasionally, especially 
for milch cows. 

Hlorses—As the surface of this farm is very hilly, and 
some of the land very heavy to work, it is found necessary to 
keep from 18 to 20 working horses. In summer they rarely go 
out to grass; but they get a good allowance of oats, with clover 
cut the day before and tossed about to dry it a little, as it is 
preferred not to give it quite green. In winter they get a night 
mash of boiled swedes and potatoes mixed with Indian meal, 
and during the day are well fed on oats and straw. 

HOoLMSTON AND F'RIARLAND. 

These farms, in the occupation of Mr, James Drennan, are 
situated a short distance from the county town of Ayr. The 
methods of arable cultivation pursued on them are given as 
showing what may be done in a district a little farther from the 
coast than Dowhill, a little less shut in by hills on the land side, 
and presumably a little less moist in climate. The average 
rainfall during the last 15 years has been nearly 35 inches. 
Possibly these differences may account for certain English 
features in Mr. Drennan’s practice, e.g., his autumn cultivation 
for roots and his early period of sowing wheat. 

The extent of the Holmston farm is 240 acres; nearly 200 
being a light or medium loamy soil, and the remainder a heavier 
land more comparable with Friarland. The latter occupation is 
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essentially a dairy farm, and consists of about 122 acres of land 
under rotation, and 28 acres of permanent grass, 21 of which 
have been laid down within the last ten years. 

The light land at Holmston is farmed on the five-course shift 
prevalent in the district, viz., oats, roots, wheat, and seeds for 
two years; the seeds are all pastured, and sometimes on the 
weaker land potatoes are taken on the ley instead of oats: they 
are succeeded by roots, and the remainder of the rotation follows 
in the usual order. The heavier land at Holmston is worked on 
a four-course shift, oats being taken after seeds and wheat after 
turnips ; but sometimes beans are taken instead of seeds, so as to 
double the interval between the clover-crops. 

Friarland being held chiefly as a dairy-farm, the ordinary five- 
course shift is extended for the purpose of allowing the seeds to 
remain three years instead of two. They are mostly cut the first 
year, and entirely pastured the two following seasons. 

Oats.—Ley-ploughing is done between New Year’s Day and 
the middle of March, as opportunities may offer; a good har- 
rowing is then given, and the seed is drilled, if possible. But in 
a fickle season, when time is precious, the broadcast sower is used 
as being more expeditious. Finlay oats are generally sown by 
Mr. Drennan, as well as by most farmers in the west of Scotland, 
though they are not liked in the Lothians and other eastern dis- 
tricts north of the border; but the western farmers possess the 
confidence which is bred by experience, and although they have 
often tried other kinds, they have invariably gone back to their 
old and valued servant. The Finlay is a white oat, a little later 
than the potato, being also longer and thinner, and consequently 
lighter; but the great point is that it stands the wet climate of 
the west better than any sort that has been tried in its stead. It 
is preferred to finish oat-sowing by the end of March, if possible ; 
and the quantity of seed used is 84 bushels per acre by the broad- 
cast machine, and about half a bushel less by the drill. 

fRtoots. Autumn Cultivation.—As soon as harvest is over the 
oatstubble is grubbed two or three times. The first time it is 
merely scarified to the depth of about 4 inches, and when the 
land is dry enough it is grubbed deeper: sometimes it is gone 
over a third time, but both the second and the third grubbing 
are done with a Finlayson drag as deep as four horses will work. 
The plough follows about November, and it is liked to give 
a well-turned furrow of 9 inches or thereabouts with Fowler’s 
double-furrow plough. Some of the heavy land may not receive 
the autumn cultivation just described, which is exceptional in 
Scotland, though it is practised to a considerable extent in the 
early district near Ayr; but if the season will not permit it, 
the farmer has to be content with giving a single ploughing. 

j 
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(a) Turnips.—The turnip-land is generally the heavier portion 
of the root-course, the lighter land being reserved for potatoes, 
mangolds, and carrots; it therefore requires a great deal of culti- 
vation in the spring. After a good tilth has been obtained by 
grubbing and harrowing, the land is drawn out in drills in the 
ordinary way and manured with about 25 cubic yards of farm- 
yard-manure, or its equivalent in town-manure from Ayr. The 
quantity of the latter is increased in accordance with its want of 
quality, being generally not so rich as well-made farmyard-manure. 
Most of the manure on the farm is used for potatoes, and what 
is made after potato-planting is used for turnips at Holmston, as 
far as it will go. In addition to this dressing, swedes get about 
13 ewt. per acre of Peruvian guano, 4 ewts. of superphosphate, 
and about 4 ewts. of half-inch bones. Common turnips receive 
less guano, but the same dressing of bones and superphosphate. 
As soon as the manure is covered, from 24 to 3 lbs. per acre of 
seed is drilled, the sorts preferred being Dickson’s and Purple- 
top swedes, and Purple-top Yellow and Aberdeen Yellow turnips. 
At least as much seed is sown for turnips as for swedes, because 
the former being sown later, there is more risk of fly. A little 
Greystone turnip is also sown for early use by the dairy stock. 
Swede-sowing commences about the middle of May, and ends 
preferably about the 24th or 25th, though sometimes it is not 
finished until the end of the month. Yellow turnips should all 
be in by the 10th of June, as in ordinary seasons the chance of a 
full crop diminishes very rapidly after the first week in the month, 
if the seed is not all sown by that time. Greystone turnips 
are sown earlier, about the last week of May, so that they may be 
ready for the dairy cows to begin upon. The proportions of the 
kinds of turnips grown vary considerably, according to the nature 
of the land that is available for the shift. 

The after-management of turnips consists of grubbing, as often 
as may be necessary, to keep the land clean and open between 
the drills, singling by hand when ready, and hoeing, the plants 
being set out to 12 inches apart for swedes and 11 inches for 
common turnips. The whole of the crop is drawn and put into 
pits, and in a good season all the roots on Holmston will be up 
about the beginning of December; but at Friarland they cannot 
be drawn quite so early. Twenty tons per imperial acre may be 
considered an average crop of swedes. 

(0) Potatoes.—Thirty acres of potatoes and carrots are grown 
annually, The system of treating the land in spring is essen- 
tially the same as that described for turnips; but, being 
lighter land, and generally well prepared in autumn, it does not 
always require the grubber. The drills having been made by 
the double-mouldboard plough, a dressing of 32 cubic yards 
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per acre of farmyard-manure is laid in them. Upon this is 
sown the following mixture of artificial manures, the quantities 
being per imperial acre :—4 cwts. of Peruvian guano, 4 ewts. of a 
mixture of superphosphate and American crushed bones, 4 ewts. 
of half-inch raw bones, and, last season, about 2 ewts. of German 
kainit. In reference to the last-mentioned substance, and also 
to muriate of potash, it is worthy of record that Mr. Drennan has 
found that if it be freely applied to the land the potatoes exhibit 
an increased tendency to become diseased. Less manure is used 
when the potatoes are planted after the first week of April. 

The setts are partly cut and partly small potatoes, the latter 
being preferred if they have been raised before they are quite 
ripe enough for market. Mr. Drennan retains these small 
unripe potatoes when raising for the early Glasgow and New- 
castle markets. About 12 cwts. of potatoes are required to plant 
an acre. The setts having been covered by splitting the drills 
with the double-mouldboard plough, this implement is used again 
in the course of two or three weeks, having been preceded by a 
light chain-harrow. When the plants begin to peep through, 
generally early in May, a light saddle-harrow is used for the 
purpose of lightening their covering, and making them a little 
earlier if possible,—a great point when early potatoes are grown. 
After this, about the 20th of May, a drill grubber is passed 
through them, and then the plants are hoed; and about the 
beginning of June, or a little earlier in a forward year, they are 
earthed up with the double-mouldboard plough. If the crop is 
to be raised in July for the early market, the plants remain undis- 
turbed from this time until the roots are lifted; but if it is 
decided not to raise them until the middle of August or later, 
they are earthed up once more, in the same manner as before, to 
keep down annual weeds and prevent green potatoes from peer- 
ing through the surface. Mr. Drennan prefers the latter system, 
as with highly-manured land he gets a larger crop of potatoes, 
and, remarkable though it may seem, a much better crop of 
wheat the following year. The common explanation of this cir- 
cumstance is, that with early raising the manure is wasted by 
exposure to the sun during the hottest part of the season. For 
the early crop the drills are 26 inches apart, but for the later the 
distance is increased to 27 or even 28 inches. As the rule, no 
catch-crop is taken after potatoes; even the early potatoes have 
not been lifted in time for several seasons. 

Potatoes are harvested with Hanson’s patent potato-digger. 
The early crop may yield from 4 to 6 tons per acre, according to 
the time of raising; but at the season of the year when they are 
raised the growth of the tubers is very rapid, and if left until 
the latter half of August the same crop may be doubled in weight 
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under favourable weather. As on other farms in the district, 
all the tillage operations are performed by the yearly labourers 
or as day-work. 

(c) Mangolds.— A few acres of this crop are grown every 
year, the land being cultivated and manured in the same manner 
as for potatoes; the seed is drilled, and the plants are hoed and 
singled as swedes. The headlands of the potato-fields are also 
cropped with mangolds transplanted from a seed-bed, the great 
secret of success being to raise the young plants carefully so as 
to preserve the small roots. If this be done properly, the plants 
are not fhrown back more than a few days; and in 1869, 
although they were transplanted in very hot dry weather, a full 
crop was got by watering plentifully as they were put into the 
ground; while the expense of lifting the young plants, planting 
out, and watering, was not more than 1/. per imperial acre. 

(d) Carrots. — The spring cultivation for carrots is precisely 
the same as for potatoes. Seed to the quantity of 10 or 12 lbs. per 
acre is rubbed and riddled, and sown with a seed-barrow, 
having outlets larger than for turnips. Seed-time commences 
before the middle of March with Intermediate carrot, and finishes 
about the end of the month with Altrincham. Two rows are 
placed on each drill, and by this method the crop is nearly doubled. 
Carrots require a great deal of hand-weeding, and cannot be 
dealt with to any great extent by the hoe; they are set out to 
about 3 or 4 inches apart, and it is considered essential to have 
them at regular intervals, When they are grown at greater dis- 
tances they become coarse, and are not so marketable. The crop 
is harvested either by digging or pulling up. The Intermediate 
sort goes to the Glasgow market in bunches about the end of 
August or the beginning of September; and the Altrincham 
is sometimes stored in pits, but sometimes left in the ground 
all the winter, where they will keep very well in ordinary seasons, 
with a little covering of earth put on by the drill-plough. They 
are not safe in the ground, however, with such severe weather 
as was experienced towards the end of 1870. 

Wheat.—The potato-land is ploughed, with a shallow furrow 
of about 5 inches, in October; and the turnip-land is simi- 
larly treated as soon as the roots are stored. Wheat is sown 
very soon after; a drill is preferably used if the land is in good 

- order, but a broadcast sower is generally resorted to on the 
heavier land. Until the last few days of October, about 2 bushels 
of white wheat, generally Woolly Rough Chaff, or sometimes Red 
Chaff, is distributed per acre, and then a light harrow is passed 
over the land just to level the surface. As the season advances, 
or when the land is not in the most satisfactory condition, the 
allowance of seed is increased. When turnips are not stored 
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soon enough for autumn sowing, wheat is not got in until spring. 
Top-dressing is not often practised, for land that has been well 
manured for the preceding green crop is regarded as being 
already in a sufficiently high condition. , 

Seeds —The general mixture of seeds for pasturing is 1 
bushel of perennial ryegrass, 4 bushel of Italian ryegrass, and 
7 or 8 Ibs, of mixed clovers, containing alsike white clover and 
cowgrass with a little trefoil. Red clover is not sown for pas- 
turing; but on the land under a four-course rotation it is sown 
to the exclusion of any other clover-seed, the mixture being 14 
bushel of perennial and Italian ryegrass and 8 lbs. of red clover. 
In either case the seeds are sown about the first week in April. 
Beans.—When beans are taken instead of seeds the wheat- 

stubble gets a light dunging in autumn, or during a favourable 
time in winter; and it is ploughed with a 7-inch furrow when it 
is in fit condition, being mostly heavy land. There is seldom 
time for drilling beans in spring. The seed is sown broadcoast 
on the furrows, about the beginning of March if possible, 
and is immediately covered by harrowing; and the crop is cut 
with a reaping-machine. 

Dairy Cows.—The most of the grass is eaten by Ayrshire 
cows in summer. Twenty-five are kept on Friarland. They 
are let in what is called a bowing in the dairy districts of Scotland. 
The cattle, the food, the dairy furnishings, and other things 
required for the management, are supplied by the farmer. The 
bower does the work, disposes of the produce, and pays a stipu- 
lated rent for each cow. In addition to hay and oat-straw, 
stated quantities of bean-meal and turnips are given as winter 
food. Young grass is brought forward by top-dressings for 
cutting early in summer, and clover and tares are used as 
auxiliary food farther on in the season. When grass begins to 
fail in autumn, cabbages or soft turnips come in. It is con- 
sidered profitable to feed well all the year round. 

About forty cows are kept on Holmston. They are not let, 
and, of course, their auxiliary food may be varied as price and 
other circumstances may make it expedient to do so. ‘The cows 
have generally a good bite of grass about the middle of April. 
‘The seeds come early, and the growth is quickened by a top- 
dressing of guano, which, unfortunately, is now becoming too dear 
for profitable application. With his light land, Mr. Drennan is 
inclined to depend more upon a liberal use of raw half-inch bones 
in the root-course for sustaining growth throughout the rotation. 
During the greater part of the year the whole of the milk is 
churned. The butter is sent to Glasgow, and the butter-milk 
is retailed in Ayr. But part of the milk is made into cheese for 
three months in summer, at the time when milk has its highest 
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value for cheese-making, and when butter and butter-milk are 
cheaper than during the rest of the year. The cheese is made 
according to the Cheddar system, which Mr. Drennan and Mr. 
Cunninghame, of Chapelton, acting for the Ayrshire Agricultural 
Association, were instrumental in introducing to Scottish farmers 
in 1854, 

Young Cattle—Eight or ten calves are reared annually, to 
keep up, in part, the dairy stock, They graze away from the 
farm, on rented fields, in their second and third summers. Some 
of them come in as dairy cows in the back end of the season, 
when they are a little more than 24 years old. They give 
supplies of milk in winter, and generally have calves afterwards 
about the same period of the season. The rest come in as three- 
year-old in spring. 

Fatting Cattle—The cows are fed on the farm when it is 
thought desirable to remove them from the dairy stock on account 
of age, inferior milking qualities, or other causes. As they are 
generally in good condition, they are not put up long before they 
become ready for the butcher. The Ayrshire cow isa small animal ; 
but she is valuable for transforming food into milk, and if her 
price at the end is not very high, she is put away without much 
expense. A few cattle are purchased for feeding inautumn, or 
about the beginning of winter, according to the supplies of food 
or the state of the markets. Altogether, about 30 have been 
fattened this season. 

Sheep.—A bout a hundred cross-bred lambs are annually bought 
in the autumn. They get the aftermath on Friarland; and the 
seeds, which come up rapidly amongst the wheat-stubble on 
warm land in a moist climate, give further supplies of food. 
From about Christmas they get a little grain, and if the winter 
is favourable, they are sometimes fit for the butcher about the 
beginning of March. 

tI. Harvey’s Datry ComMPANy. 

The establishment about to be described is situated on the very 
top of Hundred Acre Hill, at Port Dundas, Glasgow. What- 
ever réle Nature may have intended for Port Dundas, it is now 
about the most unlikely spot in the world for the locality of a 
monster dairy. Rope-walks and anchor foundries, dirt and dry 
docks seem in their element. But the Dairy is also there, and, 
until the outbreak of the Cattle-plague, a very notable establish- 
ment it was. From 800 to 1000 cows in milk were then the 
usual number, and were the raison d’étre of a series of long 
wooden sheds that stand, as black as coal-tar can make them, in 
long parallel rows, with their gables abutting against an open 
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space in front of an engine-house. The latter structure belongs 
to a distillery, to which the Dairy is most extensively indebted. 
By means of its engine, liquid manure from the cow-sheds is 
pumped into tanks erected on the highest eminences on the farm 
belonging to the Dairy Company, and the distillery refuse is a 
nutritious and milk-producing food, which is used in consider- 
able quantity. 

The following description, extracted from the late Mr. H. H. 
Dixon’s ‘ Field and Fern,’ will give an idea of what this dairy 
was a few years ago :— 

“Mr. Harvey’s byres are distinguished by different names— 
‘The Parlour,’ ‘The Thistle,’ ‘ The Halloween,’ ‘The Waterloo, 
‘The Malakoff,’ and so on. There were some 1700 cows and 
queys in all, and about 1000 of them in milk, and feeding on 
turnip, cut straw, and distilled grains. The bulls, which stand 
with them, are mostly shorthorns, and so are 300 of the milch cows; 
the rest are Ayrshires, with the exception of a few polls and recently 
a sprinkling of Dutch. They stand in long ranks tail to tail, and 
the scourings fal] into the gutters behind them, which are duly 
flushed down. Hence each beast has to be very accurately told 
off, on her arrival, into a byre, whose stallage exactly suits her 
length. In some of the byres there is only one line of cows, and 
the calves are in small partitions opposite them. 

“ About fifty of the queys are kept each year, and go as year- 
lings and two-year-olds to parks down the Clyde, and the rest 
are dismissed as ‘slink veal’ (to adopt the term of the trade) to 
the butcher soon after they are calved. Thirteen cows are 
allotted to each milker, seven of whom live on the spot, and the 
rest arrive at milking hours from Glasgow.” 

Since the Cattle-plague, the Dairy has dwindled but not 
decayed. Not more than 150 cows are now housed in the home 
shippons; but the Company contracts with the neighbouring 
farmers for the supply of a very large quantity of milk, which 
raises the total amount of the saleable commodities up to the 
estimated produce of 800 cows. Ayrshire cows and shorthorn 
bulls are preferred at the home-steading. 

Cows are bought just previous to calving to replace those 
which have gone to the butcher; and in 1869, about fifty passed 
through the manager’s hands in this way. Those of their own 
breeding are kept on for four, five, or six years; and those that 
are bought are retained according to the age at which they come 
in. March, April, and May are the months most preferred for 
bulling, as they suit the winter trade; but great care is taken to 
have a sufficient number of late calvers, as many of the earlier 
cows run dry suddenly towards the fall of the year, A cow 
should become dry at least five or six weeks before calving, and 
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the late calves should all be dropped by the middle of May. No 
cows are put to the bull in September and October, nor in the 
early part of November, as June and July calves are not wanted ; 
therefore the season preferred commences about the end of 
November or beginning of December, 

Calves get 2 gallons of milk each every day for about five or 
six weeks, and then skim-milk for the same length of time. In 
summer they are turned out very early, but a large proportion 
are winter-calves and require the above treatment, especially as 
the Ayrshire and shorthorn cross gives a heavy calf that requires 
a good deal of feeding. 

In some years, when food is plentiful or milch cows are dear, 
a certain number of stirks are bought; and similarly when 
feeding-stock is cheap the cows are kept longer. 

The cows are milked three times a day, and about one-half of the 
produce is set for cream. As the Dairy Company do a “ family 
trade” a large quantity of cream is sold in the ordinary course 
of things; and there is a good demand for skim-milk among the 
working classes. On an average, the quantity of milk to be dealt 
with is 1500 gallons daily, of which about 800 are set for cream. 
The morning milk is all sent away warm, the afternoon yield is 
about half set, and cream is taken from the whole of the evening 
produce. This practice is necessary because, although twelve 
salesmen are employed, there are but two deliveries daily, 
although there are three milkings, and the last delivery is over 
by four o’clock in the afternoon. Wooden tubs, as shallow as 
possible, are preferred to set the milk in; and it is liked to let 
the milk remain as long as possible, in the shallowest possible 
tubs, so as to obtain the maximum yield of cream. 

In June and July, a certain proportion of the produce is 
churned, as about this time of year there is a slack demand for 
milk during six weeks or thereabouts. Milk, cream, and skim- 
milk are mixed together before churning, this being considered 
the most profitable method. All the milk is soured, and about 
1 lb. of butter to 3 gallons of milk is regarded as an average return. 
Three of the old-fashioned Scotch churns are used, if necessary, 
and about 300 gallons can be dealt with at one time. The butter 
comes in about an hour and a half, including the time occupied 
in taking off the butter once or twice and brashing; the actual 
churning, therefore, does not occupy more than about an hour. 

About the first ten days of October, it is reckoned that the 
grass-land requires the cows to be taken off, and after that time 
they remain entirely in the shippons until about the latter end of 
April or the beginning of May. During these seven months the 
daily food commences with draff (distillery refuse) about four or 
five o'clock in the morning, mixed with bean, pea, or Indian 
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meal, but preferably the first-enamed, unless beans are too dear, 
when mixed kinds of meal are substituted. Linseed cake is 
occasionally given at this time to cows beginning to run dry, and 
also in spring to those that require a little laxative. After the first 
milking, viz., about seven o’clock in the mormiug, as much dis- 
tillery refuse as they can take is freely given; and at eight o’clock 
either oat-straw or hay (if possible). ‘The latter is generally rye- 
grass hay off the irrigated fields to be described presently. The 
next feed consists of raw turnips or cabbages, given about ten 
o'clock, and at eleven the cows are milked for the second time. 
The afternoon meal is given at two o’clock, and consists of 
steamed meal, turnips, and draff. At four o'clock some fodder, 
generally straw in the afternoon, is placed in the mangers, and 
between four and five more draff is run in. Some turnips are 
always put in the steamed food, At five o’clock the cows are 
milked for the third time, and are afterwards made up for the night. 

During the summer the cows get nothing in the shippons 
except a little draff in the morning, when they come in to be 
milked, except towards the fall of the year. They are then 
allowed some fodder at midday; and in a bad season they get 
a little meal with their draff in the morning. They are kept on 
the pastures all day, but are brought up to the steading to be 
milked at about eleven o’clock, as well as at night. 

The solid manure from the shippons is sold to the neighbouring 
farmers; but the liquid manure is pumped to a fountain-head. 
a few feet above the highest part of the farm, and distributed by 
gravitation to auxiliary tanks by two branches, which run east 
and west from the main receptacle. The pipes (24 inches in 
diameter) run underground, and are furnished with stopcocks, 
so that the manure may be shut off from any portion of the farm 
and diverted to any other. The engine begins pumping in the 
morning after churning, and continues as required. Irrigation 
is done on the well-known Kennedy system, which at one time 
took some hold in the south of Scotland, and is probably better 
known, as it is certainly more favoured, in France and Belgium 
than it is in England. The method is briefly as follows :— 
An iron pipe is connected with the nearest tap to the portion of 
land to be irrigated; and to this 3-inch iron pipes, in lengths 
of 6 feet, with spike and faucet joints, are connected so as to 
reach the farthest point to be dealt with. To the last piece 
of tubing a hose and jet are attached, the sewage is turned 
on, and the land “watered” by the man in charge, who has 
a boy with him to carry pipes to and fro, lay them in their 
places, turn taps on or off, and do other odd jobs. When the 
land within reach of the hose has been sufficiently saturated, 
a certain number of lengths of pipe, generally about 100, are 



Report on some features of Scottish Agriculture. 19t 

detached, and the terminal length with the hose shifted ac- 
cordingly. By this system a man and a boy can irrigate two 
acres per day of ten hours, the expense for this portion of the 
work being 1s. 6d. per acre. 

The great objection to the Kennedy system is the large initial 
outlay in underground pipes, and laying them down. Another 
objection, which would be more serious on an ordinary farm 
than it is there, is the expense of pumping the sewage every 
day to the fountain head. ‘The interest on the first outlay, added 
to the continuous expenditure included under the second head, 
probably requires a larger margin of profit to cover them than 
can be reckoned upon, except under special circumstances, 

Nearly 500 imperial acres are held in connection with the 
dairy, and are farmed under the following rotation: (1) oats, 
(2) roots, (3) wheat, and (4) seeds left for two or three years, or 
sometimes four. There are about 300 acres of seeds and grass, 
and the extent of land in corn and roots ranges from 160 to 170 
acres. ‘The wheat crop is sold, and the straw used for litter. 
A large quantity of the oat crop is required for the horses, of 
of which about 25 are kept, on dairy and farm; the remainder 
is ground and sold as oatmeal, and the oat straw is used for 
fodder. 

Irrigation commences with the oat-stubble, which gets two. 
runnings in the autumn, one before and one after the autumn 
ploughing. In the spring a running is again given after the 
spring ploughing, and for turnips another at seed-time if possible. 
Potatoes are not irrigated after autumn, as it tends to make them 
soft. The root-course is generally one-sixth cabbages, one-half 
turnips, and one-third potatoes. The latter is crop sold off the 
farm, with the exception of the small and diseased tubers. 

The green crops being grown on the ridge, the last irrigation 
is done by running the liquid manure down the furrows. ‘The 
turnip-land is generally left strong enough for wheat; and even 
the potato-land, unless it happens to be a very poor field, gets. 
nothing from the last irrigation before the potatoes are planted 
until the February after the wheat is harvested. 

In February, the liquid manure is turned on the ryegrass for 
cutting, say about 50 acres; it is then sent on to the land being 
cropped, and during the summer it irrigates the pasture-land in 
rotation, one or two fields being done ata time. From 30 to 50 
acres of hay are got every year, three cuttings being obtained 
if required; but pasturing is always preferred as far as it is 
practicable. The mixture of seeds generally sown is about 
3 bushels of perennial ryegrass, and from 3 lbs. to 4 lbs. each of 
red, white, and alsike clovers per imperial acre. Italian rye- 
grass is too soft for dairy cattle, and is therefore never sown. 
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III. ABERDEENSHIRE. 

There are some features of the agriculture of Aberdeenshire 
which require general description, in order to invest the system 
pursued on the example farms with due significance, This 
county has a lower mean annual temperature than any in Scot- 
land, and an exceptionally late spring; wheat is not grown, 
therefore, except to a very small extent in the most sheltered 
nooks. The five-course shift is generally pursued, viz.: oats, 
after two years’ seeds ; then roots, followed by barley, or bere in 
the more exposed situations. But the distinguishing feature of 
Aberdeenshire farming is its cattle-feeding, and all the operations 
of husbandry are subordinate to the requirements of the byre. 

I am indebted to Mr. J. F. Beattie, of Aberdeen, for the 
statistics which enable me to give something like an accurate 
idea of the Aberdeenshire cattle-trade and the contribution of 
this one county to the meat-supply of London. It is computed 
that 42,000 head of cattle are annually fed: of these about 5000 
are required by the city of Aberdeen, 1500 by the small towns 
and villages in the county, and 1000 by the rural districts, 
leaving 34, 500 head of cattle for exportation. ‘These are all 
sent to the south, and chiefly to London ; 4463 head go by rail 
alive, and 3145 by sea, making a total of 7608 head of cattle 
which leave the county as. live stock. The remainder, 26,892 
head, are killed in Aberdeen and forwarded to London or other 
large towns as dead-meat, their computed weight being 8500 
tons. In addition to this quantity, about 800 tons of meat, not 
fed in the county, pass through Aberdeen on the way south, 
chiefly cured beef, pork, &c., in barrels. 

This dead-meat trade is a most important feature in the city 
of Aberdeen, and is yearly increasing at the expense of the 
stock sent alive to London. The beasts are killed, and the car- 
cases split into sides; they are then left hanging until a certain 
amount of firmness of flesh has been attained, generally for about 
forty-eight hours. The fore-part of each side is then cut off just 
behind the shoulder, the particular rib being a matter of choice 
with different butchers. Of late years, however, it has been 
preferred to cut farther back than formerly ; for, although less 
meat is left on the hind-quarter, a proportionately better price 
per pound can be obtained for it. The hind-quarters are then 
sewn up in canvas, and sent to London by the daily meat-train, 
being packed vertically in the meat-trucks. The fore-quarters 
are chiefly sold to the meat-preservers, by whom they are cooked, 
tinned, and hermetically sealed. This is the great source of the 
best qualities of bouilli, boiled beef, roast beef, spiced beef, and 
other varieties of ‘ preserved beef.” There is also a domestic 
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demand for the fore-quarters, and especially for the one or two 
ribs that may be cut off them; and it even suits the trade of 
some butchers to keep very little beef beyond the fore-quarters. In 
such cases there will always be a residuum of odd-looking lumps 
of meat that have not received the distinction of separate names ; 
these and some of the fore-quarters are dry-salted, and sent 
to Newcastle to victual the colliers engaged in the London coal- 
trade. The other portions not retailed find their way to the 
preservers boulli-pots, and thus we get rid of the last remnant 
of ‘dead-meat.” There now remains the offal, consisting of 
hides and hearts, tails and tripe, tongues and tallow, and other 
rejectamenta, the uses of which are well known. But in Aberdeen 
there is a special trade connected with the head which deserves 
a short description, especially as it owes its origin to the wife 
of a leading Aberdeen butcher, who for several years kept it 
in her own hands. It is now carried on by Mr. Lyon, of George 
Street, Aberdeen, and I saw the process on his premises, which, 
however, is not now the only place where this business is pursued. 
The heads are simply boiled down, the bones taken out, then 
chopped fine, cooked with the feet, and seasoned with spices and 
salt; the cooked mass is then run into shallow square open tins, 
holding about 6 lbs. each, in which it solidifies into a firm 
jelly, crusted over with a thin covering of fat. These tins are 
chiefly sent to Dundee to an agent, who sells them, first hand, at 
1s. ld. per tin, to a dealer, who retails the material at 4d. per 
pound, his chief customers being factory-girls. This is one of 
the most wholesome and nutritious, and, at the same time, one 
of the cheapest articles of food that can possibly be bought at 
the present time. 

The national importance of the agriculture of Aberdeenshire 
cannot be better illustrated than by the following extract from a 
letter which Mr. J. F. Beattie was so good as to write to me in 
special reference to this subject :— 

Estimated value of live cattle and dead meat from Aberdeen- 
shire, exclusive of offal, exported from Aberdeen south, i 
Pea ALOMMONGON Beeece Tah MN. dCs. Sex cai de we oe 835,200 

Add value of hides, tallow and offal on 26,892 cattle from 
this county, a large proportion of which is sent south 
in the trade of the meat-preservers and others, curers .. 60,507 

Walmerexnoried! <a) ost | liitilanin ta 895,707 
Value of 7500 cattle used at home, towns and county... 157,500 

— 

otal. ss. AQ EESte ccs. es 1,000,209 

Equal 42,000 cattle, at 257. per head. 

VOL, VII.—S. S. 10) 
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oT Seer 
Hides and hair, at oo LOS He LS Deo ORR 
Tallow and suet . re 640) 15 20 
Tongues reese weer O20) 
Heads 0 2 6 
Feet... if 0 0 9 
Tails, kidneys, back vein 0 2 6 
Tripe and yearning 0 010 
Hearts .. OL G6 

2.5 1 per head. 

Sheep: Total Sheep disposed of from Aberdeenshire. 
Number conveyed by rail to Aberdeen... .. ici fa OOO Le, 

Osi from! beyondiithe'coumty |. eae ee ee sei tects mT RDS 

26,114 
Add, travelled to Aberdeen, say... és 886 

» travelled from the Highlands across ; the mountains south, say 5,000 
», for small towns and countr y CODSTIMPLON, | fo.) lente 2.500 

34,500 
Deduct, home consumption, Aberdeen .. .. .. .. 9500 

soy COUNTY RIC. ei eee we tgt | aoe Riera 2500 
; — 12,000 

Exported cH irl PR haere M7200) 

Estimated value of Sheep: disposed of as Miles fe om ee 
2,000) Seng SOUth, Ab SOS.) si, oe. cety ss yest pe cole: Uc en are 
Fy 000 consumed at home, at 35s. Th eer eM Mir meer eo) vals U0) 

Total value .. +» 60,375 
There are few pigs or calves raised for meat in the county but 

4 2,000 
say value exported SS se SSN aa tin on Z 

Home consumption 5. 2. 2. | sm foe veo) ee 

3,000 
Summary. Home Consumption. Exported. 

Value of cattle from cunt ce cast byeerel poo: PLDT, 5005 were R OI 
Value of sheep... ae) jaw) ate exe, oe O00) See mmo tees 
Value of pigs and pales aii cis. w ce nae MMOL 5 2,000 

937,082 
se 179,500 

Value annual supplies 2 Uv, a Gb ee: 

There are about 850 markets where the butchers make purchases—say 
6 or 7 weekly—and there may be 150 buyers weekly. The meat and cattle 
are forwarded directly to London salesmen, who make the returns immediately. 
A few of the farmers forward their cattle direct to London, particularly for 
the Christmas week. 

As previously mentioned (p. 148), there is very little old 
grass in the county, notwithstanding its high position as a cattle- 
feeding district. On this head, therefore, I cannot do better 
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than quote the following from the last volume of the Highland 
Society’s Transactions : *— 

“ Nine-tenths of the pasture lands consist of artificial grasses 
under rotation, only one-tenth being permanent pasture, and a 
large part of that is confined to proprietors’ home-farms. It is 
rare for a farmer to have an acre of permanent pasture on his 
farm. Such is the custom, and by his lease he is bound to have 
all his land under rotation. Instead of having a field of his own, 
he is sometimes, for the convenience of fences and a regular 
supply of grass, under the necessity of attending a sale and 
securing a field at a price above its value. It is true that a 
large portion of the light land of the counties is better adapted 
for tillage than for permanent pasture ; but, if properly laid out, 
a part of the heavier soils would continue to grow good grass, 
and would prove extremely convenient for the farmer. At pre- 
sent he is at a disadvantage in grazing; the pastures being all 
artificial, consist chiefly of rye-grass, which is apt to run to 
seed; and as red clover generally fails, pastures get very bare 
and brown before the month of August. If the stock are suffi- 
ciently numerous to keep the rye-grass from running to seed in 
June, a part of them must be sold or otherwise provided for 
in August on account of want of grass. Rye-grass is in season 
for grazing only about one month in the year; so that when the 
cloyer-plant fails, stockholders having nothing but rye-grass are 
at a loss how to keep their cattle improving. It not unfrequently 
happens that cattle sell for less after being grazed than they 
would have brought when put out to grass. This is due partly 
to the difficulty of maintaining a continuance of good grass on 
artificial grazing, and to the open and shelterless condition of 
most fields. Rain and cold winds have a most injurious effect 
on cattle grazing in exposed situations. This state of the 
pastures is the reason why so many of the cattle are fattened and 
sold at two years old. On many farms their improvement on 
grass after that age is so slight that it is unprofitable to graze 
them. The reporter is of opinion that a part of each farm 
should be kept in permanent pasture.” 

Aberdeenshire farmers keep a very large quantity of stock 
in proportion to the size of their farms, as will be seen by the 
following sketch of the method of the stock-farming pursued 
by Mr. William Murray on his farm known as Tipperty, near 
Aberdeen, This farm is 500 acres in extent, including roads 
and fences; it is all arable land, and is worked on the usual 
five-course system. Not less than 170 head of cattle of every 

* “On the Agriculture of Aberdeenshire and Banffshire’ By John Milne, 
Mains of Laithers, Turriff. ‘Trans. Highland and Agri. Soc.,’ 4th series, No. 6, 
1871, p. 378. 

o 2 
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description are kept on it every year, and the seeds are let from 
November until February for wintering 500 hoggs. The tenant 
was formerly a successful butcher, and exporter of fat stock and 
dead meat. The annexed ground-plan of the steading, which 

Fig. 4—Ground-plan of the Farm-steading at Tipperty, near Aberdeen. 
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was designed by Mr. Beattie, will give a good idea of the arrange- 
ments on a modern Aberdeenshire farm, specially devoted to the 
breeding and feeding of cattle. 

Seventy feeding beasts are bought, as ten-quarters-old steers, 
in February, and kept on until the next winter. About 20 
queys are also bought every year, and after one calf has been 
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taken from them they are fed off with the steers. Six dairy cows 
are kept, and their calves, as well as the others, are kept on 
until they are fattened for the butcher at three years old. Calves 
begin to drop in January, but some are as late as May. The 
calves from the dairy cows are brought up by hand, the others 
suck their dams for about eight months, and are then weaned on 
oileake and straw, but are not setoned. The young beasts are 
fed in winter on pulped turnips and chaff, the calves getting 
2 \bs. of cake in the morning for about two months, The first 
feeding beasts go into the byres about the middle of August, and 
get tares three-fourths ripe with straw until the turnips are 
ready, when they get whole turnips, with their “shaws” on, 
and straw three times a day, and at night a feed of mashed grain 
and potatoes. For the last two months they get oilcake, begin- 
ning with 2 Ibs. each per day, and increasing to 4 Ibs. at the 
finish. The following rules for the guidance of the horsemen 
and cattlemen will give further tical on this subject, and also 
show the careful manner in which matters are regulated on this 
farm :— 

Rules for Cattlemen on the Farm of Tipperty. 

A.M. 
1. Clean out the stalls .. .. .. ..  .. until 10 minutes past 6 
PERU ANe CAbLIG™ ~s. 0 se ss ge ee hay OO = aa 
3. Clean out the byres .. .. 311910 3 past “7 
4, Clean down the rumps of cattle a. BO % bepastiiT 
5. Straw the cattle cae > eter en) SOREN (await ‘ to 8 
Peed pthe; cattle er og ee pst | ex ap 5 ear 8 

PPE UMTUGOIDS obs sof, * 26) as anes. fees? osm, UDEdL be as Ua 
See COMMIp tne Gate Scape Ge ae es) evr 53) 50 minutes; past, 11 
Sectipinecatule so." ook ney, LO = to°12 
4, Straw the cattle a ,: s 12 

P.M. 
oh ee rr ee cadl coe ois agi os 2 

_ 1. Clean the cattle ora + +. «» until 80 minutes past 3 
2, Clean stalls and turnip ais ¥ ye is 4 
3. Clean out the byres .. DO » past, 4 

' 4 Straw the cattle TAS a4 to*"5 
5. Bed up the cattle be 5 
Gi Interval ...:\'... Hong sebynes 7 

1. Give the cattle oilcake or sniited bei ke. until 80 minutes past 7 
2. Bed up the cattle ti is 8 

P.S.—Each Cattleman to wash his cattle once a fortnight, and to keep the 
dung pit well levelled down, and to turn out his cattle every fourteen days, 
and also to attend the thrashing mill when working after 8 o'clock, a.m. 

Rules for the Horsemen on Tipperty. 

1. Each horseman on entering on his services at Tipperty, will have his 
horses handed to him with cart and plough harness, comb and brushes, carts, 
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shelvings and frame, plough, shovel, graip, and key of press and corn chest,’ 
all complete ; and he will have to hand the same over on leaving. 

2. All horsemen to enter the stable at 15 minutes to 5 o'clock, a.m.; 
stable cleaned out, dung pit well levelled down, and horses led to the water, 
fed, and cleaned until half-past 5; breakfast from half-past 5 until 6 A.m.; 
and when horses are not working from 6 to 6, barn work, &c., until yoking 
time. 

3. Horses returning from the yoke to be well rubbed down for 15 minutes, 
and fed; dinner until 15 minutes past 12 o'clock; horses receive oats on 
entering the stable, and cleaned. 

4, Horses on returning at 6 o’clock P.M., are cleaned down for 15 minutes, 
afterwards, being watered and fed, a few Swedish turnips given. 

5. Stable entered at 7 p.m.; horses cleaned well down, afterwards watered, 
receive oats or bait, and suppered up; stable closed at 8 p.m. No horses to 
be allowed to leave the stable without a stall collar on. 

Rules for Sabbath. 

All horsemen to attend in the morning and evening on their horses, and 
in no case to be absent without appointing a substitute approved by the 
Manager, and one horseman to have charge all day by turns, commencing 
with the Foreman, 

These rules are pasted up in the bothy at Tipperty—an insti- 
tution which is intimately connected with the condition of the 
agricultural labourer in Aberdeenshire. ‘This subject has been 
very much discussed, and the mere name of a “‘ bothy” has been 
made almost sufficient to conjure up visions of dirty ploughmen 
and ill-clad women. One result is, that Scotch farmers—who 
thoroughly appreciate the result of giving a dog a bad name— 
now designate as “barracks” those bothies which are. used as 
bedrooms, and as “kitchens ” those in which the labourers get 
their food and spend their evenings. Whatever want of ortho- 
doxy my opinion may possess, I cannot help thinking that the 
faults in the bothy system which are held up to public repro- 
bation are to be seen as frequently in the cottages of East 
Lothian as in the bothies of Aberdeenshire. Therefore, it seems 
more just to lay these faults at the door of the labourer him- 
self than at that of the system under which he is housed and 
fed. The Aberdeenshire system is to have a “kitchen” for 
the unmarried ploughmen in a convenient position attached to 
the steading, or situated near it. This is a room furnished with 
a long table, three or four benches, some stools, and a separate 
locker for each labourer, in which he keeps his ‘ household 
gods.” It is generally the duty of an old woman to cook the 
food for the labourers, and to keep the room and furniture in a 

- condition that is supposed to be clean. As a rule, the labourers 
sleep in attics over the byres and stables, and spend their even- 
ings in the “kitchen.” So far as the ‘“‘kitchen” itself is con- 
cerned, I look upon it very much as a humble kind of club. 
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The system of constructing dormitories over byres and stables 
is not wsthetically defensible ; but, practically, it is liked by the 
men, especially in the winter, when it is piercingly cold outside 
and comfortably warm within. 

TiLLyFouR, DorsELL, AND BripGEe EnNp. 

These farms are all in the occupation of Mr. W. M‘Combie, 
M.P. for West Aberdeenshire, and together comprise about 
1200 acres of arable and pasture land, besides between 200 and 
300 acres of valuable hill pasture. Tillyfour measures about 
600 acres, of which 120 are in permanent pasture; Dorsell in- 
cludes 325 acres of arable land, and the hill pasture just men- 
tioned ; and Bridge End consists of 225 acres, which are exclu- 
sively arable. Mr. M‘Combie also rents 50 acres of probably the 
best grass land in Aberdeenshire from Sir W. Forbes, of Craigie 
Var. It is almost unnecessary to state that on these farms the 
whole management is arranged with a view to breeding and feed- 
ing a large number of cattle, chiefly of the polled black Angus 
or Aberdeenshire breed. 

Permanent grass land, as already stated, is by no means abun- 
dant in Aberdeenshire ; but, without it, there would be great 
difficulty in keeping on, in improving condition, a large feeding 
stock from the time that the seeds begin to fail, viz. about the 
middle of July, until turnips are ready tocommence upon. Even 
with the advantage of this grass, it has been found desirable to tie 
up the most forward beasts before the early turnips are ready, and 
it is probable that Mr. M‘Combie’s success as a feeder is due in no 
inconsiderable degree to the judicious manner in which this gap 
has been filled up. 

Some of the grass land is of remarkable feeding quality, and 
will carry bullocks of any size, making them fat, so as to fetch 
prices ranging from 30/. to 502. per head, without any adjunct, 
whether roots, cake, or corn. The beasts are always bought in 
good condition, and the best land, in a favourable year, will feed 
nearly one beast per acre, so as to bring it into this first-rate 
marketable condition. 

The old grass is never cut, being far too valuable for pasturing. 
Most of it was laid down about twenty years ago, in exactly the 
same manner as seeds are now sown in the usual course of crop- 
ping ; and about ten years afterwards it was top-dressed with a 

compost of lime and earth, 
The three farms are situated on the somewhat steep sides of 
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the valley of the Don and its tributaries, at a height of 750 to 
800 feet above the sea-level. The climate is therefore too rough 
for the profitable cultivation of wheat, and barley not unfrequently 
gives place to the more hardy bere on the stronger land. The 
subsoil consists of the well-known Aberdeenshire granite, the 
decomposition of which results in the formation of a fertile, but 
somewhat heavy soil. 

The farms are worked on an alternate five- and six-course 
system, the former being oats, turnips, barley, and seeds for two 
years ; the six-course is an extension of the same, by keeping the 
seeds down another year. A small breadth of tares is sown every 
year, either in the oat-course, or instead of turnips ; these are cut 
when three-fourths ripe, and given with clover to the forward 
beasts until the early turnips are ready, A portion of the new 
grass is pastured in the early part of the season for a few weeks, 
after which it is relieved so as to be ready for cutting by the end 
of July, and thus produce the valuable fodder given with the 
tares. 

Crops. 

1. Oats.—After harvest, the first operation is to plough the 
oat-stubble, and, when that is finished, the clover ley is broken 
up by a strong furrow of from 7 to 10 inches in depth, the whole 
being finished by Martinmas, if possible. The climate being 
very backward in spring, a large quantity of seed is required ; 
and, in a bad season, as much as 5 or even 6 bushels per im- 
perial acre may be deemed necessary, As a rule, the seed is 
sown broadcast on the furrows ; but in some seasons it is pos- 
sible to go over the land with harrows, and afterwards to drill 
the seed. After the seed is in, a plain roller is drawn over the 
land to prepare it for the scythe or the reaping-machine, thus 
completing the operations of seed-time. Harvesting oats generally 
commences about the beginning of September, and finishes from 
the middle to the end of the month. Cutting is now sometimes 
done with the reaping-machine, although that implement is not 
held in such high estimation for oats as for barley. It is said that 
the Aberdeen labourers are such good hands with the scythe, that 
the machine possesses but little advantage over them. With 
a good bottom, they can cut from 2 to 2} acres per day of 11 
hours; and, as they leave a shorter stubble than the machine, 
they get more straw, which is an important consideration to the 
cattle-feeder. Piecework is not much in vogue, but sometimes 
the field operations of harvesting have been done by contract, 
at from 7s. to 9s. per acre. The most general system is to get 
hands at the hiring fairs, which are held in anticipation of the 
harvest throughout the county, These are men engaged at a 
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stipulated sum (from 3/. to 4/., with food and beer), for the whole 
period of harvest, however long it may last. This period varies 
in length from five to eight weeks, according to the weather ; and 
it was once known to last as long as eleven weeks. Women are 
employed for sheafing and other of the lighter operations, and 
get from 55s. to 60s., with food, for the whole harvest. Stacking 
and thatching are done by the harvestmen and the ordinary farm 
servants, who work at their usual rate of payment. 

2. Turnips—Immediately after harvest the oat-stubble is 
ploughed as deeply as possible, the deeper the better, from 7 to 
13 inches, according to the depth of soil. It is then left until 
after oat-sowing is finished, generally until about the middle of 
April, when it is grubbed as deeply as possible, sometimes, if 
the land is not very clean, getting a cross-ploughing before the 
grubber is used. Ridging is delayed until immediately before 
seed-time, which commences with swedes about May 12th. When 
this work is commenced, no time is lost in completing it. 
Farmyard-manure, to the weight of from 10 to 20 tons, is put in 
the drills, and upon it not less than 10 or 12 bushels of bone- 
dust, and probably from 2 to 3 ewts. of guano; but the quantities 
of manures used vary with the quality and condition of the land. 
After the ridges have been split, from 2 to 4 lbs. of seed are 
immediately drilled, the sorts most used being Skirving’s Purple- 
top swede, Shepherd’s swede, and Aberdeen yellow turnips. 
No white turnips are grown, as they are not considered to possess 
sufficient feeding properties, being regarded as fit only for cows 
and young stock; but the yellow Aberdeens constitute about one- 
half of the root-course. ‘The plants are horse-hoed two or three 
times as may be required, and are finally hand-hoed, and singled 
by the hoe. ‘The quality of the land determines the distance apart 
to which they are set out, and which varies from 9 to 13 or 14 
inches. About the middle or end of October is the time when 
it is usual to commence topping and tailing, care being taken 
not to bleed the bulbs, which are “pitted and secured every 
night to keep them free from frost and rain.” * 

In his book, just quoted, Mr. M‘Combie states, “‘ I have adopted 
my friend Mr. Porter of Monymusk’s plan (in a late climate, and 
where swedish turnips in some years never come to full maturity) 
of pitting them upon the land where they grow, from one to two 
loads together ; and, although not quite ripe, I have never seen a 
turnip go wrong when stored in this manner. The land also 
escapes being poached, as the turnips are carted in frost, and at 
a time when the other operations of the farm are not pressing. 

* ‘Cattle and Cattle-breeders,’ p. 26. 
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A foot of earth will keep them safe, and they are easily covered 
by taking a couple of furrows with a pair of horses on each side 
of the line of pits.” 

Twenty-seven or twenty-eight tons of yellow turnips, topped 
and tailed, are considered a fair average crop, and from 32 to 35. 
tons a good crop of swedes. 

For tares the land is prepared as for turnips, and the seed is 
mixed with oats. If the land is heavy, white peas and beans are 
also mixed to hold up the crop. Tares are sown at different 
times, the earliest being in spring with the first portion of the 
oat-crop. 

3. Barley.—The turnip-land is not touched until after all 
other spring cultivation has been completed, which is about the 
middle of April, when it is ploughed from 6 to 8 inches deep, 
and, without further preparation, sown with 4 bushels per acre 
of barley on the light land, or bere on the heavier soils. 

4, Seeds.—The preparation for seeds consists of harrowing 
until a sufficiently fine tilth is obtained, when the roller is passed 
over the land previous to sowing, and the harrow and roller are 
again used after the seed is in. The mixture of seeds generally 
used is 1 bushel of Pacey’s ryegrass, 5 or 6 lbs. of red clover, 
and 4 or 5 lbs of white Dutch, if the land requires it ; but some 
portion of Mr. M‘Combie’s occupation grows white clover naturally. 
Upon the poorer soils an addition is made, consisting of 4 or 
5 lbs. of alsike, but this is omitted on the better land, as cattle 
are not fond of it. Occasionally a few acres of Italian ryegrass. 
are sown for early cutting; but red clover is the “seed” which 
is considered the great stronghold of the cattle-feeder. The 
quantity of hay made is only just enough for the horses, and 
never exceeds 30 acres, So great is Mr. M‘Combie’s dislike to- 
cutting his own seeds, that he frequently prefers to buy hay, 
especially as he considers pasturing by cattle equal to a year’s 
rest. 

STOCK. 

1. Herd.—The breeding stock consists of about 80 head of 
the black-polled Angus breed, including 1 old bull, 2 yearling 
bulls, and 380 cows, the remainder being one and two-year- 
old heifers. The bull calves are generally sold privately, and 
there is also a sale of breeding stock every second or third 
year. Cows are put to at any season ; but it is preferred that the 
calves should drop early in spring, when they are allowed to suck 
their dams until October. The treatment of cows during winter, 
previous to calving, is based on the principle of keeping them 
as low as possible. They run over the grass that has been left 
by the feeding beasts, and are never taken under cover until the 
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end of October, when they go in at night; but they get no food 
except that afforded by the fields until after Martinmas, or even 
the end of November. About this time, or the beginning of 
December, the most forward of the feeding beasts go off, and the 
breeding cows take their places in the stalls; but their food is 
still kept down, consisting merely of straw, and once a day a 
barrowful of turnips divided between three or four of them ; 
and, except in very bad weather, they still go out two or three 
hours every day. The only difficulty is to keep the breeding 
stock from becoming too fat. 

After calving, the feeding regulations are very much relaxed in 
favour of turnips, so that the cows may give enough milk for their 
calves, which remain with their mothers for several months. The 
older calves are weaned about the end of October, no matter how 
early they drop; and the late calves remain with their dams 
throughout the winter. The latter lie behind their mothers at 
night; during the day, they get the run of the steading, and 
sometimes are given a turn in the yard; they also get from 1 to 
2 lbs of oil-cake daily, with a little meal, the trough being 
placed in the stall behind the dam. JBy this method, Mr. 
M‘Combie has made some of his best beasts from late calves ; 
it enables them always to retain a good coat and to withstand the 
cold and ungenial climate in spring. 

When the older calves are weaned, they are put into a straw- 
yard, and given as much as they can eat of straw and sliced 
turnips, with from 14 to 2 lbs. of oil-cake each per day. After 
the first winter, and when the young breeding stock are rising 
two and three years old, they are kept upon turnips and straw, 
without any allowance of cake. The calves are all carefully 
setoned, a good hold of the dewlap being considered necessary, as 
well as the renewal of any seton that may slip. These measures 
have been so effectual that not more than one case of black- 
leg has occurred amongst the high-bred stock at Tillyfour. 
Weaning-time, however, is not quite so simple a matter for 
the cows, as some will not allow themselves to be milked. 
In these cases, the practice is to let their calves suckle once 
a day at first, then once in two or three days, and thus, in 
the course of a fortnight, the cow gradually becomes dry ; but 
unless these precautions are taken, the cow may lose two or three 
of her teats, and be ever afterwards useless as a milker. The 
younger calves are treated in precisely the same manner. 
_ The calves are kept regularly growing on until the earliest grass 
is ready for them, after which time it is considered that there is 
little or no further risk from quarter-ill or other diseases incidental 
to young stock. 

The after treatment of heifer calves is a matter which requires 



204 Report on some features of Scottish Agriculture. 

sound judgment ; and if the allurements of shows are avoided, 
Mr. M‘Combie finds it comparatively easy to produce breeding 
animals that will pay, and will exhibit very fine quality. 
The system he has adopted, except in cases of show pets, 
is to give them good grass during the summer, and during 
the ensuing winter to keep them on unlimited oat-straw and a 
fair supply of turnips. It is essential to keep them in good 
growing condition without a check, but, at the same time, to 
guard against their laying on too much flesh. Open straw-yards, 
in the winter, are thought best both for young breeding cattle and 
for store beasts to be grassed the next summer; and a covered 
yard is therefore regarded as an abomination. The principle 
of treatment of store or breeding animals is to avoid making 
the high-bred heifers valuable to the butcher; and, as it is 
well known that they have a great tendency to lay - on fat if 
well fed, it behoves the farmer to work accordingly, for servants 
in charge of high-bred stock seem to take a pride in over- 
feeding them. Heifers are not put to the bull until fully two years 
old, as the polled Angus females become stunted in growth and 
otherwise deteriorated if used before they arrive at that age. In- 
and-in breeding is also found to produce a diminution in size 
and delicacy of constitution, although it undoubtedly produces 
finer quality, as Mr. M‘Combie has shown in his work already 
quoted.* 

2. Feeding Beasts—Between 300 and 400 head of cattle are 
fed off between October and March, the number varying with 
the weight of the turnip crop and the luxuriance of the grass 
and seeds. About fifty of these beasts are bred and wintered on 
the farms, and the remainder are bought in Morayshire in March 
and April, arriving at all times up to the beginning of May. 
After arrival, they are kept on the remnant of the swede crop, 
or, in default of that, on hay and cake, in sufficient quantity to 
prevent their losing condition, until the grass is ready. This is 
not until from the 10th to the 15th of the month, although a 
certain breadth of first-year’s seeds on each farm is top-dressed 
with from 2 to 3 cwt. per acre of sulphate of ammonia, dissolved 
bones, or guano, for the purpose of providing an early bite for 
these beasts. From about the 15th until the 20th of May, the 
cattle begin to go on ordinary first-year’s seeds, where they remain 
for two or three weeks, when they are removed for a change of bite 
toa piece of two-year-old seeds, or an old pasture. It is considered 
an essential part of good grazing to give beasts a clean pasture and 
fresh grass at frequent intervals, say once a fortnight at farthest. 
In July, seeds begin to fail, and without the assistance of old 

* “Cattle and Cattle-breeders,’ p. 104. 



Report on some features of Scottish Agriculture. 205 

and late grass it would be almost impossible to carry on the 
stock in a thriving condition. No cattle are sold off grass, as 
Mr. M‘Combie’s experience shows that beasts do not pay unless 
they get at least two months’ turnip feeding. The interval 
between the failure of the seeds and the maturing of the early 
turnips is therefore a critical period; and there can be little 
doubt that Mr. M‘Combie’s success as a grazier is, to a great 
extent, due to the manner in which he has kept his cattle supplied 
with nutritious food at this time of the year. 

Part of the cattle are sent to the old pastures in the middle or 
end of July, and by the middle of August some of the best are 
put in the straw-yards, and receive clover, tares, Kc. ; thus 
reducing the number on the pastures, and giving more chance to 
those that remain, by reserving the second bite of the early- 
fed first-year’s seeds until that time. As the seeds contain plenty 
of red clover, they form a most valuable food, and enable cattle 
to be kept on in thriving condition until the turnips are ready. 

The forward bullocks are tied up very early ; and, at the time of 
my first visit to Tillyfour (August 50th), no less than 125 beasts 
were under cover. Sixty of these were three-year-old bullocks, 
in straw-yards, getting food consisting of tares (three-fourths 
ripe), and clover, mixed with oats, white peas and beans, and 3 Ibs. 
of linseed cake each per diem. In about a week’s time they 
would be entirely on turnips and cake with straw. They were 
in good condition when bought from the Morayshire straw- 
yards, where they had got some of the finest swedes grown in 
Scotland, and they had been kept during the summer on capital 
grass in Aberdeenshire, so that they were in high condition when 
turned in. By giving them as many turnips as they could eat, it 
was expected to turn most of them off quite ‘‘ripe,” without any 
addition to their allowance of cake, by the first or second week 
in October. 
The remaining sixty-five—the largest and best of Mr. M‘Combie’s 

feeding stock—were intended for the Islington Christmas market, 
Liverpool, and Edinburgh. At the end of August they were 
feeding on yellow turnips, remarkably well matured for so early 
a period in the season—and such a season !—with a proportion 
of partially ripened tares, but without cake or corn. Cake is 
never given to ‘‘commercial beasts” until within six weeks of 
the date when they are destined to go to market, when they get 
from 3 to 4 Ibs. per day to give them the “last dip” when neces- 
sary. A great many of the beasts sent to London by Mr, 
M‘Combie never taste cake or corn, but only those pushed early 
to market, and the sluggish feeders amongst the lots that come 
afterwards. Indeed some of those sent to the Christmas market 
are not unfrequently considered too fat by certain butchers. 
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Many of the best of these beasts had been bred by Mr. M‘Combie 
himself, and, in April, were worth, he considered, from 28/. to 
30/. each, The remainder had been bought the previous winter 
and in the spring, and had cost from 25/. all the way up to 321. 
per head. 

All these cattle had been selected as better adapted for the 
earlier than the later markets ; but we now come to the description 
of those which take the places of the 125 whose treatment has 
just been sketched. These were still in the fields; they had cost 
from 20/. to 24/. each in the spring, and would be all tied up 
immediately after the first sixty had been disposed of, getting 
turnips and straw as the others. They would go off gradually 
during the months of January, February, and March. The 
stalls yacated by the Christmas beasts are filled up by half-fed 
beasts, bought in the neighbourhood, and either finished for the 
London market the same spring or kept on for the grass and 
sold the following autumn or winter. For the latter purpose a 
bullock that has not been too well kept, especially if from the 
high grounds, well-bred, and not stunted in growth, will pay for 
its keep far better than one than one that has been kept on the 
higher priced lands in the valleys.* 

* The following extracts from Mr. M‘Combie’s work, entitled ‘Cattle and 
Cattle Breeders’ (pp. 21-29), contain some additional information on certain 
features of his system :— 

“The earlier you can put cattle upon grass, so much the better. Cattle never 
forget an early bite of new grass. A week’s new grass in Aberdeenshire at the 
first of the season is worth at least two anda half upon: old grass; and it is 
wonderful what improvement a good strawyard bullock will make in four or five 
weeks at the first of the season. If kept on straw and turnips alone in winter, 
he may add a third, or at least a fourth, to his live weight. But much depends 
on the weather. I have never known cattle make much improvement in April, 
or even up to the 12th of May, because the weather is so unsteady, and the cold 
nights when they are exposed in the fields take off the condition the grass puts on. 
The grazier will find it of great advantage to house his cattle at night during 
this season. In Aberdeenshire, the 10th of May is about the earliest period 
cattle should be put to grass. Where there is new grass, first year, it is a most 
difficult matter to get the full advantage of it. There is no other grass to be 
compared with it for putting on beef in Aberdeenshire. You must be careful 
at the first of the season, if much rain falls, not to allow the cattle to remain 
ou the young grass. They must be shifted immediately; and no one can get the 
proper advantage of such grass who is deprived of the power of shifting the 
cattle into a park of older grass till the land again becomes firm for the cattle. 
I have seen a small field of new grass utterly ruined in one night (in the mouth 
of May or the beginning of June) when heavily stocked with cattle. When wet 
and cold, the cattle wander about the whole night, and in the morning the fields 
are little better than ploughed land. In fact, the field so injured will never 
recover until broken up again. In regard to my own farms, I eut scarcely any 
hay. I pasture almost all my new grass; and the moment the cattle’s feet being 
to injure the grass, they are removed. If cattle are changed to an old grass field, 
so much the better; but they will be safe on second or third year’s grass, pro- 
vided the land is naturally dry. By the Ist of July, the new grass land gets 
consolidated, and you are safe. New grass fields are bad to manage in another 
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3. Sheep.—From 400 to 800 three-shear black-faced wedders 
from Deeside are bought at Braemar or on the hills, about the begin- 

respect. The grass comes very rapidly about the 10th June, and if you are not 
a very good judge of what you are about, it will get away in a few days, become 
too rank, and will lose its feeding qualities during the remainder of the season. 
By the middle of July, it will be nothing but withered herbage. Young grass 
ought to be well eaten down, and then relieved for two or three weeks; then 
return the cattle, and the grass will be as sweet as before. It requires practice to 
know the number of cattle, and the proper time to put on these cattle, to secure 
the full benefits of new grass. Three days’ miscalculation may cause a heavy 
loss. I have been bit so often, and found the difficulty so great, that I fear 
to extend my observations on this part of the subject, when I am addressing 
gentlemen, many of whom make their young grass into hay, or sell the grass 
to the cowfeeders. The pasturing Of new grass, in which the farmers of Aberdeen- 
shire and the north of Scotland have a deep interest, may not apply to many 
other parts of Scotland. I come now to the way cattle should be treated after 
being taken from their pastures and put on turnips. The earlier you put 
them up, the sooner will they be ready for the butcher, The practice of tying 
the cattle early up in Aberdeenshire is now almost universal; the success 
of the feeder depends upon it, for a few weeks may make a difference of several 
ounds, 

. “TI sow annually from twelve to sixteen acres of tares, and about the middle 
of June save a portion of the new grass full of red clover, and from the Ist 
to the 20th of August both tares and clover are fit for the cattle. I have for 
many years fed from 300 to 400 cattle; and if I was not to take them up in time, 
I could pay no rent at all. A week’s house-feeding in August, September, and 
October, is as good as three weeks in the dead of winter. I begin to put the 
cattle into the yards from the Ist to the middle of August, drafting first the 
largest cattle intended for the great Christmas market, This drafting gives 
a great relief to the grass parks, and leaves abundance to the cattle in the fields. 
During the months of August, September, and October, cattle do best in the 
yards, the byres being too hot; but when the cold weather sets in there is no way, 
where many cattle are kept, in which they will do so well as at the stall. You 
cannot get loose boxes for 80 or 100 cattle on one farm, I generally buy my 
store cattle in Morayshire. They have all been kept in the straw-yard, never 
being tied. When the cattle are tied up on my farms, a rope is thrown over the 
neck of the bullock, the other end of the rope is taken round the stake; two men 
are put upon it, and overhaul the bullock to his place. When tightened up to the 
stall the chain is attached to the neck, and the beast is fast. We can tie up 
50 beasts in five hours inthis way. When tied, you must keep a man with 
a switch to keep up the bullocks. If you did not do this, you would soon have 
every one of them loose again. They require to be carefully watched the first 
night, and in three days they get quite accustomed to their confinement, except 
in the case of some very wild beast. I never lost a bullock by this means 
of tying up. This system is like other systems, it requires trained hands to 
practise it. I never give feeding cattle unripe tares; they must be three-parts 
ripe before being cut. I mix the tares when they are sown with a third of white 
peas and a third of oats, When three-parts ripe, especially the white peas, they 
are very good feeding, Fresh clover given along with tares, peas, &c., forms 
a capital mixture, 1 sow a proportion of yellow Aberdeen turnips early to 
succeed the tares and clover. I find the soft varieties are more apt to run to seed 
when sown early than yellow turnips. 

“Tn a week or ten days after the first lot of cattle is taken up from grass 
a second lot is taken up. This is a further relief to the pastures, and the cattle 
left in the fields thrive better. This taking up continues every week or ten days 
to the end of September. At this period all feeding cattle ought to be under 
cover that are intended to be fattened during the succeeding winter. The stronger 
cattle are drafted first, and the lesser ones left until the last cull is put under 
cover, 

“I change the feeding cattle from tares and clover on to Aberdeen yellow 
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ning of September, and put on the grass left by the feeding cattle 
until Martinmas. ‘They then get turnips for a couple of months, 
and go to the Edinburgh and Glasgow markets. Occasionally 
they get a little corn or "cake, but they seldom require it, as they 
thrive very fast on the lowland pasture after coming off the hills, 
An average sheep w ill weigh about 17 Ibs. per quarter, but some 
are much heavier. It ince not answer to buy lambs, as they get 
braxey and die very fast ; but aged sheep stand the change very 
well, The profit on one lot of 400 sheep paid Mr. M‘Combie’s 
election expenses ; but it does not appear whether the profits were 
very large or the expenses very small. 

4. ier ses.—A somewhat light buf active breed of carthorse is 
preferred ; and as so large a proportion of the arable land is in 
seed, it is not found necessary to keep more} than ten pairs 
in addition to four pairs of working oxen. The horses are turned 
entirely into the fields after turnip sowing is finished, and until 
the commencement of leading at harvest time. When taken in, they 
are given as much hay as they can eat, and are allowed 2 bushels 
of oats each per week. Every night they get a mash divided 
into two portions, one being given before the dry food and the 
other in the course of an hour or two; it consists of light oats 
or bere, mixed with cut swedes, and boiled together. About a 
bucketful is given to each horse every night, and in the spring 
a good feed of swedes is also given in the forenoon. 

Lagour. 

Married servants are engaged by the year, at Whitsuntide, for 
from 20/. to 22/. per annum with house and allowances; and 
unmarried men are engaged for six months at Whitsuntide and 
Martinmas, getting from 10/. to 117. 10s. for the term, with the 
usual allowances. The “allowances” are 2 pecks of oatmeal 
per week, as many potatoes as they can eat, and either milk or 
21d. per week in lieu of it. The unmarried men get their food 
cooked for them in the ‘“ bothy,” as already described. The 
bailiff, or “grieve,” as he is termed, is allowed to keep a cow, 
and sometimes a pony. Unmarried women are not employed, 
as a rule; but for hoeing turnips, and at harvest time they are in 
great request. 

turnips, and afterwards to swedes, if possible, by the middle of October. I do 
not like soft turnips for feeding cattle. The cattle that I intend for the great 
Christmas market have at first from 2]b. to 4]b. of cake a day by the Ist of 
November. Ina week or two I increase the cake to at least 41b. a day, and give 
a feed of bruised oats or barley, which I continue up to the 12th or 14th of 
December, when they leave for the Christmas market. The cake is apportioned 
to the condition of the different animals, and some of the leanest cattle get the 
double of others which are riper. The cattle being tied to the stall places this 
quite in your power, while in the strawyard it could not be done.” 
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IV.—HIGHLAND CATTLE AND SHEEP FARMING. 

The breeding of Highland Cattle was one of the subjects to 
which my attention was directed by the Council; but it is now very 
difficult to find what was in former days knownasa “ Black Cattle 
farm,” except perhaps on the islands off the west coast. The 
displacement of cattle by sheep in the Highlands of Scotland 
has often been the text of political economists, most frequently 
in connection with the extensive depopulation of that part of the 
United Kingdom. There can be no doubt of the fact that of late 
years the tendency in Scotland has been towards the extinction of 
“‘crofts”’ and other denominations of small farms by a process 
of absorption ; and the result has been the formation of larger 
hill-farms and the replacement of cattle by sheep. Several causes 
have combined to produce this result, but they may all be 
resolved into one, namely, that sheep-farming is more remunera- 
tive. Therefore comparatively few large breeding herds exist in 
the Highlands at the present day, a considerable proportion of the 
Highland cattle being bred by the small farmers and crofters who 
still remain ; and whereas twenty or thirty years ago it was not 
uncommon to see a fold of twenty or thirty cows, such a thing 
can rarely be met with now. Hill-farms have of late years been 
sought for by lowland farmers, who prefer to breed sheep, and 
thus to work a farm in the Highlands in connection with one in 
the arable districts, where they finish off the wedders of their own 
breeding. 

As an example, however, of Highland cattle-breeding, I ven- 
ture to give the following short account of the system pursued 
by Mr. McKechnie, near Ford, on the hills bordering Loch Awe, 
in Argyllshire. 

This gentleman’s sheep stock is something over 4000 in 
number ; so his occupation cannot be regarded as exclusively a 
Highland cattle-farm. Nevertheless, as he keeps a herd of about 
20 cows, his system will no doubt be a fair index of the usual 
practice. Two bulls are kept on account of the extent of the 
farm ; they are turned out on the hill with the cows about the 
beginning of May, and remain with them all the summer. 
Heifers are not sent until three years old, as otherwise their 
growth would be stopped ; and calves drop from the beginning 
of the year until June. Previous to calving, the cows get 
nothing but hay or perhaps a little straw, but afterwards, espe- 
cially in bad weather, they may get a few boiled oats, and for 
two or three weeks are kept entirely in the house. Calves are 
not let out until the beginning of June; so that, until that date, 
they do not run with their dams ; and, even when first born, it is 
found necessary to keep them in a separate house, letting them in 
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to their mothers twice a day. After the beginning of June, the 
cows and calves remain together on the hill, until the latter are 
weaned, which is generally about the end of November or begin- 
ning of December, when the cows are brought into the house at 
night, and hay-feeding is commenced. The calves, now known 
as “stirks,” are also housed at night, and are fed in exactly the 
same manner as the cows. 

With this small breeding-herd and the winter-keep of from 
20 to 30 stot stirks bought as yearlings in May, Mr. McKechnie 
finds it necessary to cut at least 120 imperial acres of hay every 
year, either meadow or seeds. He has not more than 25 acres 
under the plough, two-thirds being in oats and the remainder in 
roots, otherwise he might be tempted to keep a few more cows, 
although he has hitherto found that the expenses are too 
great to leave a sufficient margin for profit. Servants’ wages 
are now so high, and seasons are so precarious, that he has 
found it more profitable to buy store cattle and breed sheep. 
As a rule, he buys, as already stated, from 20 to 30 yearling 
stot stirks in May, and puts them on the hills or the low 
ground with the sheep, never herding them separately. During 
the next winter they are fed on hay in sheltered fields, this 
treatment commencing about the beginning of the year and 
lasting until the middle of April in good seasons, or until the 
beginning of May in severe weather. The following summer 
they are kept on grass, and they are sold the next October either 
on the farm or at the tryst. After they go away they are kept in 
a similar manner for another year by farmers who have more 
winter keep, and are sold by them the ensuing autumn to be win- 
tered on turnips and made up for the butcher. 

The question of winter keep is, indeed, a most important ele- 
ment in the problem of Sheep versus Cattle in the Highlands of 
Scotland. In face of the expense of feeding and housing cattle 
in winter, coupled with the scarcity, and consequent dearness, of 
labour, there can be little doubt that when wool fetches a good 
price sheep are decidedly more profitable. But of late, wool 
having been comparatively cheap and Highland cattle compara- 
tively dear, it is probable that the one description of stock might 
be found as profitable as the other, although it is doubtful 
whether the return would be as certain from cattle as from sheep. 
The price of Highland cattle has risen enormously of late years, 
partly owing to the decrease in the breeding stocks already 
noticed, and partly to the increased demand for feeding beasts 
on lowland farms; and, with regard to West Highlanders, more 
particularly on account of the large demand for picturesque 
cattle to graze in parks. 

It is possible that, by careful herding, more cattle might be 
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kept on sheep-farms than hitherto, by confining them to the 
rougher hill grass that sheep will not touch. The practical diffi- 
culty is that the herd objects to having cattle and sheep on the 
same hirsell; but in a great many instances this objection 
arises chiefly from his not liking the trouble of herding them 
apart. It is tolerably clear, however, that there are fewer 
deaths from braxey amongst sheep when they are kept clear of 
cattle than when both kinds of stock run together. 

On the question of winter keep, again, depends the system 
adopted by different farmers for disposing of the produce of their 
breeding herds. ‘Two systems prevail in Argyllshire, one being 
to sell yearling stot stirks in the spring, and the other to sell six- 
quarter stot stirks in the autumn. With sufficient winter keep, 
it is doubtless more profitable to pursue the former plan, and 
keep a larger number of cows; but if there is not much natural 
hay at command, it is better to keep fewer cows, and hold on the 
stirks to help in the consumption of the grass in the summer. 
Heifers are kept on until they are three years old, when the best 
of them go into the herd to replace the cast cows. A good cow 
will be kept on for about five seasons, or occasionally six, before 
she is sold with the culled heifers at the October trysts. 

Such being the salient points in Highland cattle-farming, I 
shall now endeavour to illustrate the more important subject of 
Hill Sheep-farming by the following description of a large hill- 
farm on the side of Loch Lomond. 

Bren Lomonp. 

It is needless to describe the geographical position of this farm, 
because both the Ben and the Loch are “ familiar in our mouths 
as household words ;” its extent, however, needs a word of expla- 
nation. Ben Lomond alone would seem big enough for a farm, 
and a few acres to spare ; but it does not maintain more than one- 
tenth of the whole stoek kept on the one about to be described, 
which extends for about 8 miles along the loch side, commencing 
behind Ross Point, and stretching northwards sast Rob Roy’s 
Prison, towards Inversnaid. Its breadth in an inland direction 
varies up to a maximum of 5 or 6 miles, including Craig Rostan 
along the loch side, Ben Lomond, Ben Uird, Cruinn-a-Bheinn 
(Crunevine), and other heights, of which Ben Lomond is the 
chief, with an elevation of 3192 feet. The picturesque farm- 
house, known as “Blairvockie,” is situated nearly at the southern 
extremity of the farm, perched a little above the high road 
leading from Rowardennan to Balmaha, and looking over the 
plantation on Ross Point across the loch to Luss. A valuable 
adjunct to this large extent of “hill” is a “field” of about 
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1000 acres of low-lying moorland at Buchanan, near the seat of 
the Duke of Montrose, behind Balmaha. This field is used 
chiefly for wintering hoggs; but it is not by any means extensive 
enough for the requirements of the farm, which have to be met 
by renting additional “hogging land” of farmers in the neigh- 
bourhood. The occupation finally includes about 80 acres of 
arable land and 40 acres of meadow, and an island on Loch 
Lomond, which is principally reserved for the rams in close 
time and during the winter; and the whole is held by Mr. 
Duncan Mitchell, under the Duke of Montrose, at an annual 
rental of 1030/. per annum. 

ARABLE AND Mrapow Lanp. 

The small ‘quantity of tillage land held by Mr. Mitchell is 
farmed with a view of supplying the winter requirements of the 
5000 sheep, 40 or 50 beasts, and half-dozen horses kept on the 
whole occupation. The meadow land is partly tile-drained, and 
it occasionally receives a dressing of compost, consisting of farm- 
yard-manure and old turf-fences, with anything else that can be 
scraped together. On an average, it will yield about one ton of 
dry hay per imperial acre. Its chief use is to provide winter 
food for the sheep on the north side of Ben Lomond, in hard 
winters, when their natural provender is scarce, or inaccessible 
on account of snow. Under such circumstances they are fed 
with meadow hay, in the lower grounds, for two or even three 
months ; and in the event of their not requiring the whole or any 
part of this reserve food, it is kept for Highland cattle the ensuing 
season. The number of cattle annually bought depends entirely 
upon the quantity of unconsumed meadow hay of the previous 
season. The first desire is to secure as much as possible of that 
valuable food, in case it should be required for sheep in hard 
winters, its consumption by cattle the ensuing season being a 
comparatively subordinate consideration, During the past winter 
(1870-71), in consequence of a very heavy fall of snow, the sheep 
on two “ hirsels,’ were kept for a considerable time on hay ; and 
on almost the whole of the remainder of the farm during that 
time they lived principally on heath, which is an extremely 
useful herbage for them during snow. A clause in Mr. Mitchell’s 
lease enacts “‘ one-sixth of the heathy surface to be burned annu- 
ally, and the whole to be burned over in six years;” but it has 
not been insisted on, as it is known that heath is valuable at a 
much more advanced age. 

About two-thirds of the arable land is kept in seeds, so that 
not more than 25 acres are under the plough, two-thirds of that 
breadth being in oats, and the remainder either in turnips or 
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potatoes, This is managed by taking oats on an old ley, and fol- 
lowing with roots, which are again succeeded by oats and seeds. 
The seeds generally remain three years, sometimes only two ; 
and occasionally a field has been laid down without a crop, or 
with rape, remaining for perhaps twenty years, if it continued to 
pasture well. 

The climate does not suit clovers, therefore nothing but peren- 
nial rye-grass is sown; but, owing to the large rainfall, natural 
grasses make their appearance after the first year, and sometimes 
even earlier. Seeds are never mown, but are pastured by sheep 
the first year, and afterwards by cattle. The sheep put on this 
grass are frequently inferior wedders, which it is desired to bring 
up to the average standard ; but the seeds are also grazed by the 
tup-lambs and tup-hoggs. After roots it is usual to give the 
land a good dressing of lime, about 34 tons per acre, previous to 
sowing the oats and seeds; but the care to obtain good pasture is 
not confined to liming, for the turnip crop receives 3 cwts. of dis- 
solved bones and 2 cwts. of Peruvian guano in addition to farm- 
yard-manure, if any is left after dressing two acres of land for 
potatoes with 25 tons per acre. 

Oat-sowing generally commences about the end of March, no 
less than 44 bushels of seed being used. ‘‘ Early Hangers” is 
the sort preferred for the best land, “Sandy” oats for medium 
soils, and common white oats for the poorer fields. In 1869 oats 
sown on March 28th were reaped on August 16th ; and in 1870 
those sown on March 26th were cut on August 10th, but both of 
these were very early years. 

About 8 acres of turnips are grown annually, including some 
on the island. Aberdeen Yellows are generally sown, at the rate 
of 4 lbs. per acre; they are always drawn, heaped on the ground 
in small quantities, and covered with turf or earth. 

SHEEP. 

There are six “‘hirsells”* in Mr. Mitchell’s occupation, and in 
1869 they supported an aggregate of about 5000 sheep, as 
follows :— 

1. Blairvochie, 750: one-half ewes, one-fourth hoggs, and 
one-fourth wedders. 

2. Ben Lomond, 530: ewes, hoggs, and wedders in about 
equal proportions. 

3. Craig, 1450 : 700 ewes, 400 hoggs, and 350 wedders. 
— 

Carried forward 2730 

* A “hirsell” may be regarded as a hill-farm of itself, bounded generally by 
crests of hills, and not too large to be managed by one shepherd. 
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Brought up 2730 
4. Comer, 818: 316 ewes, 174 hoggs, and 328 wedders. 
5. Crunevine, 599: 266 ewes, 178 hoggs, and 155 wedders. 
6. Sluckvinch, 724: 383 ewes, 187 hoggs, and 154 wedders. 

4871 
100 aged tups, 
25 tup-hoggs, 
80 bought hoggs at Comer, 
60 bought hoggs at Craig. 

Total, 5136 

The relative numbers of ewes, hoggs, and wedders vary from 
several causes; some hirsells are more subject to mortality in one 
or other class than others, but wedders are more particularly 
liable to disease, and are, therefore, always in the minority unless 
the deficiency is supplied by purchases. This is done to the 
extent of 15 per cent. of the number bred on the farm. 

Ewes begin to drop their lambs about the 20th of: April, 
and lambing-time continues for about a month, during which 
period it is essential that the shepherds should be on the “ hill” 
every hour of daylight. Just previous to lambing the ewes 
voluntarily leave the lower ground, and ascend to the hill-tops; 
and they similarly descend again of their own accord when 
the lambs are about a fortnight old. In 1869, the crop of 
lambs from 2215 ewes, counted at the first collection, num- 
bered no less than 2114; but it was the best crop that had 
been known for twenty years, exceeding the return of 1870 by 
100 lambs, and the average of years by no less than 15 per cent. 
As a rule, it is found that about 15 per cent. of the ewes 
are barren, and a large number of lambs die as soon as 
they are born or very shortly after. Gaps left by deaths are 
refilled as far as possible by dividing the couples; but it 
does not often happen that the supply of couples is equal to the 
demand for them. Couples are comparatively rare after a hard 
winter, and proportionately abundant after a mild season. The 
total number of lambs is ascertained on or about the first of June, 
when the sheep are collected for the first time, and the lambs 
are marked, About twelve ram lambs are then selected for use 
in future years, and the remainder are cut at the same time, 
The next collection is in the middle of August, when the 
ewe lambs for the flock are selected, and about one-third of the 
lambs are drafted for sale, not being good enough to keep on. 
Of late years there has been a good demand for the smaller 
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lambs, which are bought in large numbers by Irishmen, who 
never purchase the better class, but seem to prefer the cheaper. 
The whole of the lambs are branded on the nose at this time, 
and each shepherd marks those belonging to his hirsell with 
his distinctive paint. Advantage is also taken of this col- 
lection to wean the lambs, by keeping them on the low ground 
for eight or nine days, after which they return to their native 
hirsells. From this time the hoggs remain on the hills until 
October 20th, when they are again collected to be dipped or 
smeared, and are afterwards sent away to the low countries to be 
wintered, remaining on this land until the beginning of April. 
Buchanan Moor Park (the “ field” already mentioned) in Mr. 
Mitchell’s own occupation, will winter about 1000 hoggs; the 
remainder are sent to farms in the neighbourhood at a cost of 
about 5s. per head from the first of November until the first 
of April. Thirty years ago, the charge for wintering hoggs was 
not more than 2s. each. 

The mortality of lambs is very considerable, and is a most 
fertile source of loss to the sheep-farmer. ‘Taking an average of 
years, it is calculated that no less than 123 per cent. (that is 24 
per score) of hoggs die on the low ground in the winter; in 
other words, between smearing and clipping (October 20th until 
the middle of June) the total mortality of hoggs is not less than 
3s per score. 

Clipping the hoggs commences about the middle of June, but 
the milk-ewes are not shorn until about the 10th of July. 
Shepherds from all the surrounding farms meet at the different 
hirsells on days agreed to, and do the shearing on the co-operative 
principle. They receive no payment, but get their food and an 
occasional glass of whisky. A good shearer will clip about 100 
sheep in a day; but of course neither close nor even shearing is 
attempted. Women are employed to roll the wool, and receive 
payment in kind at the rate of one fleece per day. Four 
wedder fleeces, five and a half hogg, and six ewe fleeces, are 
reckoned to be the average to a stone of 24 lbs. 

Four crops of lambs are generally got from the ewes, which 
are sent to market after the October collection following the 
fourth lambing, if they have been well wintered. At the same 
time, also, the three-shear wethers are sent to market, being 
often in good enough condition for the London butchers. In 
such cases they are killed in Glasgow, and go to London in 
baskets. These sheep will weigh about 55 lbs. per carcase dead 
weight. At the same time about 20 aged tups are annually dis- 
posed of, as well as a few “eyld ewes,” viz., those that have lost 
their lambs. 

The draft ewes are frequently bought by farmers in the low 
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grounds, who keep them on grass during the winter, and take a 
crop of lambs from them the following summer, after which both 
ewes and lambs go to the butcher. These ewes cannot be kept 
another year because the grass in the low grounds generally pro- 
duces disease in the liver. 

Smearing or dipping, as the case may be, is commenced about 
October 20th, and should be finished in the course of a month, 
or sooner if possible, as the rams are sent with the ewes on 
the 25th November, and smearing should be finished at least 
a week beforehand. Smearing is done with a mixture of tar 
and grease-butter; about 10 pints of tar, and 28 to 30 lbs. 
of butter being sufficient on an average to do about 26 sheep, 
Dips of various kinds are used, but smearing is considered safer 
in a wet climate, being the best preventive of scab, and a perfect 
antidote against vermin, to which lean sheep are very subject 
on high ground. Dipping costs from 4d. to 74d. per sheep, 
according to the quantity of grease or oil applied, and smearing 
with tar and butter from 9d. to 10d. per head, including labour 
and cost of materials. A good hand will smear 24 or 25 sheep 
from 6 A.M. till 7 p.M., being paid 2s. 6d. per day, and food, 

On hill-farms generally the tups are sent with the ewes about 
November 25th ; but in favourable localities very much earlier. 
They remain together until the latter end of December, the 
shepherds being in constant attendance to keep the ewes as much 
as possible on the lower portions of the hirsell. Thirty ewes to 
each tup is the ordinary allowance, and not less than 90 rams are 
kept on the farm. 

After the tups are brought in from the moors at the end of 
December, they are kept on the low ground till about May-day, 
and fed on hay and oats, or cake, or perhaps some of both, 
Occasionally Indian corn is substituted, but whatever the food 
consists of it should be highly nourishing. Tups are bought 
as shearlings, and sold at four or five years old; about 30 are 
bought every year at a cost of from 3/. to 10/. per head, partly 
to obtain a change of blood, and partly to make up for losses. 
There is a great proportion of deaths amongst the rams, espe- 
cially amongst those bought. About 23 to 3 per cent. of the aged 
sheep die annually, thus making an average of 10 per cent. of 
deaths, taking the whole of the flock, male and female, of all ages. 
A large number of deaths on the high ground are never 

accounted for, as the carcases are carried away by floods and 
streams, over rocks, and into gullies and other sequestered or 
inaccessible places, During snowstorms it is essential that the 

shepherd’s attention should be directed to keeping the sheep 
well together ; and in very severe weather he should take them 
down to the low ground to prevent their being blown into glens. 
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They are so frequently carried away by high winds in snow- 
storms, that it is desirable at such times to keep the flock on 
ground which is as flat as possible, and away from glens, streams, 
and rocks, Snow-storms, however, are not so frequent in the 
central and western districts of Scotland as they were some years 
ago, and the flockmaster’s losses are therefore not so severe. 

Some of the habits and instincts of mountain sheep are worthy 
of note. During the day they pasture on the sides of the 
mountain and in the lower grounds; and towards night they 
ascend to the hill-top. This practice seems to show, not only 
that the higher ground is preferred as a nocturnal resting-place, 
but also that it is inherent in sheep, in a natural condition of 
existence, to seek a fresh bite every morning and evening; and 
it may not be out of place to mention here that this practice is 
imitated by some of the best flock-masters in the south of Eng- 
land.* Sheep that have been wintered out as hoggs seem to 
remember the fact on the return of the season next year, when 
they are apt to seek the low ground, and to endeavour to reach 
their old winter-quarters ; but they generally manage to get back 
to the spot where they were bred by the beginning of May. 
The attachment to the native hill is so strong that there 
are numerous anecdotes current in reference to it, some of 
which savour a little of the marvellous. Mr. Mitchell himself 
remembers an instance of a sheep swimming Loch Lomond, on 
its way back to its birthplace, and being picked up not more than 
100 yards from the shore opposite to that from which it started. 

Sheep and lambs are always sold by the ‘‘ clad score” of 21; 
the custom of giving the extra one (one for luck, as it is generally 
termed in England) arose, it is thought, as a method of compen- 
sation for tolls ; but, if so, what is the origin of the “long hun- 
dred” and the “ baker’s dozen”? Tolls vary from 6d. to 10d. 
per score at different bars ; but they are very unequally distributed 
about the country. For instance, between Rowardennan and 
Glasgow, a distance of 27 miles, there are no tolls for the first 
third of the journey, and no less than five in the remaining 
distance. Ina hilly country, where sheep and cattle are driven 
along the high road, there being no mode of conveying them 
long distances, it has been found necessary to provide resting 
fields for them atnight. These halting-places are termed “ drove 
stances,” and are generally from 10 to 12 miles apart, a medium 
size being about 200 acres. They are set apart by the land- 
owners for this purpose, and a fee of 1s. per score is charged for 
sheep, and from 2s. 6d. to 3s. per score for cattle. They are not 
always enclosed, and it is in all cases necessary for a man to sit 

* See the Report on Mr. Rawlence’s farm, ‘Journal of the Royal Agricultural 
Society,’ 2nd series, vol. v., p. 505. 
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up with his lot, as there may be half-a-dozen or more lots ina 
stance at one time. It is commonly thought that sheep, as well 
as cattle, sent to market by road, are presented to the buyer in 
better condition than if they had travelled by rail. 

In the southern and midland districts of Scotland, hill-farms 
are generally stocked with breeding ewes, and the wedder lambs 
are sold either to the butcher or for hogging, the superior quality 
of the land rendering this the more profitable system ; but in the 
northern and higher districts a mixed or wedder stock is found 
most remunerative. 

CATTLE. 

With the exception of calves from a few milch cows, no cattle 
are bred by Mr. Mitchell. He generally buys about 40 three- 
year-old Highland bullocks in May, and grazes them on rough 
land during the summer. They are wintered on the meadow-hay 
of the previous season that has not been consumed. by the Ben 
Lomond sheep, and about one-third of them are housed on turnips 
and a little cake. Highland cattle are not fond of the byre, and 
none would be tied up at Blairvockie but for the sake of the 
manure ; in fact, those left out and wintered on meadow-hay alone 
are fit for the butcher before those which are kept in byres and 
given a moderate quantity of turnips and cake. The next season 
they are all turned on to the feeding pastures about the Ist of 
May, and by summer-grazing they are rendered fit for the Glasgow 
butchers by the beginning of September. 

In former years it was Mr. Mitchell’s custom to graze annually 
about 100 West Highland heifers; but they do not pay at the en- 
hanced prices which they have since commanded as store stock, 
owing to the more restricted supply, in consequence of a much 
smaller number being now bred. Until 20 years ago, Mr. Mitchell 
was himself a breeder of West Highland cattle, and he then sent 
grazing cattle on the hills amongst his stock sheep ; but since he 
has discontinued this system he has found that fewer sheep have 
died from braxey, although he cannot assert that there is any 
connexion between that disease and the companionship of cattle 
and sheep. The reasons which induced him to abandon his herd 
were chiefly the losses consequent on the liability to abortion in 
Highland cows, and the difficulty of providing winter keep for 
a breeding herd. As a matter of experience he has found that, 
notwithstanding the enhanced prices commanded by the pic- 
turesque West Highlanders, feeding pays better than breeding, 
chiefly because aged cattle do not require so much winter keep 
as breeding cows and young stock. As a contribution to the 
artistic literature of agriculture, | may mention that the West 
Highlanders, painted by Mdlle. Rosa Bonheur, in her well-known 
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picture of ‘The Cattle-fair,’ were selected from a lot which 
Mr. Mitchell took to Falkirk tryst about the year 1854. The 
particular beasts were selected by the lady-painter herself on 
artistic grounds, and regardless of the prosaic protests of the 
breeder, who considered them anything but favourable repre- 
sentatives of his Highland herd. 

LAsour. 

Only one man and a youth are regularly employed as farm- 
labourers on the cultivated land. The former is paid 25/. per 
annum and his food, and the latter 15/. per annum and food. 
Occasionally men are employed at daily wages, viz., 12s. per 
week and food during the winter, and 15s. per week and food 
during the summer: they pay for their own washing, and sleep 
ina bothy. Married shepherds get 17/. per annum, 63 bolls of 
oatmeal, keep for two cows, with permission to have a calf with 
each until it is 12 months old, and a croft comprising ground 
enough for planting potatoes sufficient for the family. Unmartied 
shepherds of the district get 25/. per annum and board in the 
bothy, but Mr. Mitchell does not employ them. Occasionally, 
however, a young man boards with a shepherd, who receives for 
his keep 6} bolls of meal, a cow, and potato-ground. Women 
are employed during haymaking and harvest, for hoeing turnips 
and on other lighter occupations. They get ls. 6d. per diem 
and have their -meals in the house-kitchen, as also do the farm 
labourers. Breakfast, at 7 o’clock in the morning, consists of 
oatmeal porridge and sweet milk, and oatcake and sweet milk 
afterwards. Dinner is ready at 12, and consists of broth or soup, 
butcher’s meat, potatoes, bread, and sweet milk. Supper time is 
7 o'clock, and the meal consists of oatmeal porridge and sweet 
milk. For six months in the year the labourers are allowed fresh 
mutton for dinner, and during winter they get salt meat instead. 
The hours of labour are from 6 till 6, an hour being allowed for 
breakfast and dinner. 

The wages of farm-servants have doubled since Mr. Mitchell 
commenced farming, in 1827, when his first ploughman received 
117. per annum. 

Piecework is not much in vogue ; but sometimes oats are har- 
vested at 14s. per acre, including cutting, sheafing, and stooking. 
Formerly the price was not more than 10s. per acre, but the 
scarcity of labour in the Highlands has raised the price of all 
agricultural fieldwork. Turnips are generally thinned by hand, 
before being hoed, at a cost of 2d. per 100 lineal yards; but 
hoeing and other such work is done by women and by the yearly 
labourers kept on the farm. 
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I. IntTRODUCTION. 

THE New Forest is an extensive tract of land, consisting of 
some 63,000 to 66,000 acres, forming the south-west of Hamp- 
shire, and facing the south. The Solent separates it from the 
north-west coast of the Isle of Wight, which, no doubt, it origi- 
nally joined, whilst its south-western half faces the English 
Channel. Its aspect, therefore, is extremely favourable, and, if 
its soil were equally good, the most sanguine expectations as 
to its future productiveness would undoubtedly be realised. In 
support of the goodness of the climate, I may adduce the well- 
known fact that on its south-western borders the modern town of 
Bourne has been built, a place which owes its prosperity to its 
having been selected as the winter abode of invalids suffering 
from chest complaints. This town was also, from its salubrity, 
selected as the site of the Sanatorium built in connexion with the 
Salisbury Infirmary, and in honour of the late Sidney Herbert. 

The geological system to which the Forest belongs is the 
Tertiary, and it is placed in the Upper and Middle Eocene 
divisions. ‘Thus, whilst its subsoil ranges from a retentive clay 
to the most arid sand, its surface-soil—never very deep—varies 
from a few inches of the poorest of the poor to 6 or 8 inches of 
hazel loam. One striking peculiarity appertaining to this tract 
of land is, that throughout its longest extent, from Lyndhurst 
Road Station to Christchurch, it contains no river, properly so 
called, but lies between two of some length and importance : 
the Test on its eastern, and the Avon on its western, border. 
The former rises in North Hampshire and brings with it 
washings from the chalk hills, and the other, of still greater 
extent, rises in the neighbourhood of Bath, and annually en- 
riches the alluvial plains which it originally formed. The 
New Forest, lying between these rivers, neither participates in 
their advantages nor derives assistance from their aid; whilst its 
own small streams rise in the locality itself and issue, in many 
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cases, direct from the Forest to the sea. This fact explains how 
it is that there is so little alluvial soil within the range of the 
Forest, although, in most instances, the best pasturage and the 
most productive arable soil are in the immediate vicinity of 
some of these streams, as, for example, that which is termed the 
Lymington River, which, tracing it from its mouth, is seen to 
have passed by the village of Brockenhurst and the productive 
and highly cultivated land of New Park. Not only, therefore, 
is the locality under our notice unenriched by assistance from 
without, but for ages past it has been called upon, out of its 
poverty, to aid the wealth of the various surrounding and inter- 
mingling spots. Many of these, although probably once be- 
longing to the Forest itself, have for many years, through favour 
or by services, by right or by might, become private property ; 
and they have consequently been endowed with the right of 
robbing their poorer neighbour, depriving it of its soil as well as 
of its productions, and making no return whatever for this ancient 
and time-honoured system of legalized plunder. 

The New Forest was formerly much more extensive than it is 
at present, and consisted, it is said, of no less than 147,200 acres. 
It reached from the Southampton Water to the River Avon, and 
from Aubridge on the north to the sea on the south. Such was 
its extent as described in Domesday Book, written soon after 
the Conquest. In the reign of Charles II. it was greatly reduced ; 
and at the time of the perambulation i in 1801 its gross extent— 
or rather the area within its boundaries—was 92,365 acres, which 

. is itsarea at the present time ; so that a great proportion of the 

land possessing Forest rights formerly belonged to the Forest itself. 
We should be wrong if we regarded the above figures as cor- 
rectly representing the actual Forest; for there are to be deducted 
27,140 acres, being freehold estates belonging to private persons ; 
125 acres copyhold, or land belonging to the Crown Manor 
at Lyndhurst ; 600 acres leasehold under the Crown, granted for 
a certain number of years ; 500 as enclosures, held with lodges ; 
1000 acres, freeholds of the Crown, planted; making altogether 
29,365, and leaving about 63,000 as the woods and wastes of 
the Forest. Of these there are some 16,000 acres enclosed and 
planted, or intended to be so planted, 10,000 acres of which were 
granted for this purpose in consideration of the right of pasturing 
deer being given up by the Crown. From these plantations the 
public, or rather the commoners, are debarred turning their cattle 
for the space of forty years; but even after this it is found that 
the young oak trees are often injured by the cattle so turned 
out; and provided that it were still desirable to grow oak for 
the navy, it would by no means be advantageous that common- 
rights should be exercised at the same time. An additional 
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argument may be found in the fact that the enclosures, when 
thrown open, are of very little service to the commoners, inas- 
much as the deep open drains are allowed to continue unfilled, 
and, being partially grown over with brambles, are extremely 
dangerous for cattle. It would have been a far better arrange- 
ment if only one-half of the land had been so allotted and 
planted, but without any provision for throwing it open to the 
commoners afterwards. It is a matter of great complaint on the 
part of the commoners that the Crown Commissioners have, in 
selecting land for planting, laid their clutches on the fairest and 
most fertile parts: a power, certainly, which, thus exercised, 
savours more of might than of right, and which has latterly been 
protested against with some success, and thus some favourite and 
picturesque spots have been, fortunately, rescued from the lovers 
of straight lines and formal avenues. Some gentlemen, who are 
strong advocates for the retention of, or full compensation for, 
forest-rights, contend, with much force, that it isa matter of great 
regret that, when the Deer Removal Act was passed, the Forest 
was not dealt with as a whole, instead of so large a portion of 
the best land being absorbed by enclosures. Whilst acknow- 
ledging the force of this argument, it must not be forgotten that, 
if large portions of these enclosures were offered for sale at the 
present time, the price realised would undoubtedly show that, as 
regards the question of value, the planting has not been done in 
vain, and that the outlay has not been all lost. It is contended 
by some that the district in question ceased to be a forest when 
the deer were destroyed. Be that as it may, it must be confessed 
that the Crown secured ample consideration in the right of 
enclosing and planting 10,000 acres of land, in addition to the 
6000 allowed to be enclosed before; and the more so, as the 
best land in the Forest was secured for this purpose, instead of 
taking in equal quantities the good and the bad. There was, 
however, some excuse for this practice in the earlier years of 
exercising the right, inasmuch as the plea was that the object 
of enclosing was to supply oak timber in future years for the use 
of the Navy, and it would be useless to reserve land unsuitable 
for this purpose. The plea was a good one at the time; as it 
has been found that if cattle have access to young timber it is. 
rendered perfectly useless for Navy, and of very little value for 
other purposes. A mighty change, however, has come over these _ 
affairs; for it is now an accepted fact that oak timber will no 
longer be required, and that the wooden walls of Old England 
have succuinbed to the superior defensive claims of her iron 
ramparts. ‘Two grounds for the retention of the Forest—the fuel 
and the oak—are thus removed; and we cannot be surprised 
if, with an increasing population and a circumscribed area, 
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the remaining arguments should at length yield to the influence 
of public opinion. It is, however, of great importance that 
public opinion should be guided correctly, and that the Utopian 
ideas on the subject advocated by some enthusiastic partisans 
should be combated. 

Il. Forest RicHts. 

The most destructive of the Forest rights, although perhaps 
at the present day one of the least valuable, is that of turbary, or 
cutting turf for the sake of fuel. It is customary to cut one turf, as 
it is termed, and leave two; so that in some instances the surface 
may be denuded every third year, for with the turf a considerable 
quantity of the soil is removed with the roots of the broom. 
Thus not only is there no chance of any restoration taking place 
under this system, but the soil is actually impoverished and 
diminished, whilst the ashes are used to enrich in some measure 
the surrounding land. Now, this right of cutting turf was no 
doubt of value before the bowels of the earth had been made 
to yield up much richer fuel, and when the supply of manures 
was so limited that the ashes of turf were highly estimated. 
At present it is a fair question, unless the carriage is very 
slight indeed, whether the value of turf is worth the expense of 
procuring it. There can, at any rate, be no great difficulty in 
ascertaining the value of these claims, which will doubtless be 
influenced and regulated by those which have actually been exer- 
cised during an average number of years. The buying up and 
extinction of these rights, or making allotment of lands in lieu 
thereof, will no doubt form the first grand step towards the 
amelioration of the soil of the Forest, although it may take 
many years to recompense it for the bad treatment of ages. 
The surface, whether wholly or partly covered with broom, 
would of course be burnt, and this would supply at once a very 
large amount of manuring matter and food for the earlier crops. 

The most valuable of the privileges enjoyed by the Com- 
moners is undoubtedly the right of turning out cattle; and 
where the pasturage is tolerably good, and is in the neighbour- 
hood of villages where milch cows can be turned out during the 
larger half of the year, the right, although greatly abused, is no 
doubt one of value ; and it is here that the hardship of enclosing 
the Forest will be mostly felt. It is to be hoped that this right 
will not be entirely abolished, or, if so, that it will be partially 
restored by re-purchase; for, as the idea of reserving so much 
common land for healthy and recreative purposes and appro- 
priating the same to each town or village in the neighbourhood, 
is one very favourably entertained by the public, such a reserva- 
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tion can be very conveniently connected with the continuation 
of the right of pasturage—or rather, its restoration for a proper 
consideration. 

It is somewhat difficult to estimate the value of these claims 
individually as well as collectively ; for, whilst the right of 
turning out a yearling heifer, a Scotch or Welsh, or a pony, 
may not be worth so much as a pound a year, yet, in a locality 
where milch cows can be turned out and yet housed and milked, 
the value of the same may be from 2/. to 3/. With regard to the 
number to be commuted, no doubt the claims will be considerably 
in excess of the numbers that are pastured out; but the average 
number for some years past may perhaps rule the amount of claims 
to be compensated. At present the understood rule is that, on a 
farm possessing rights of feed, as many animals may be turned 
out during the summer as can be fed on the farm during the winter. 
We imagine, if this rule were fully exercised, there would be 
an insufficiency of feed for the animals turned out. If the average 
value of the feed of each animal were 25s., and during the last 
five years an average of 3000 animals have been turned out, the 
aggregate value of the same would be under 4,000; but if one- 
half or one-third of these animals could get sustenance on the 
belt or circle of land proposed to be awarded to each town or 
village for sanitary purposes, the inconvenience would be much 
diminished. ‘There are thus three strong arguments in favour of 
retaining a portion as pasture or improved forest :— 

(1) The advantage for sanitary and recreative purposes: a 
principle generally conceded. 

(2) The advantage in a picturesque point of view, as forest 
scenery might be retained, with many of its finest and most orna- 
mental trees. 

(3) The opportunity it would offer of retaining or restoring in 
part the most valuable of the Forest rights, that of pasturage or 
its equivalent ; and, besides this, it may hereafter afford conve- 
nient means of utilizing the sewage of the respective towns or 
villages to which the land may be appropriated. 

The practice of cutting fern for litter does not appear to be 
done in virtue of any right, but we presume it is paid for. It is 
much less destructive to the land than cutting turf, inasmuch 
as it does not remove the soil itself, with the exception of the 
earths which enter into the composition of the plant. The soil 
which furnishes it is also of a moister nature and deeper 
character and likely to make a more generous return, No men- 
tion is made of the right of cutting fern in the account of Forest 
rights which is signed by the three Commissioners, who sat in 1854 
to decide on the Forest claims, and which precedes the list of 
claimants who have succeeded in establishing their rights for 
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65,000 acres and 1200 houses, This Commission expended a 
considerable amount of time and trouble in their task ; and it is 
rather to be regretted that their labours were not followed by 
some plan of dealing with the Forest, or by some proposition for 
valuing as well as ascertaining the claims. It will be convenient, 
however, in this place to give the latter part of the Report de- 
finitig these rights, and signed by the Commissioners in question, 

In the year 1854, an Act of Parliament was passed for the 
settlement of Forest Claims, the nature of which is set forth in 
the Register :—‘* Now we, the said Charles James Gale, James 
Barstow, and John Duke Coleridge, to avoid unnecessary repe- 
titions in each case, do hereby detlaine that each allowance of any 
right is made subject to, and that the same is to be exercised and 
enjoyed according to, the Laws and Assize of the said Forest, 
and that in all cases wherein a right is allowed subject to a 
payment, such payment is to be made to our Lady the Queen. 
And that every right of common of pasture may be exercised and 
enjoyed at all times of the year, except during the fence month, * 
that is to say, the twentieth day of June to the twentieth day of 
July yearly, and the time of the winter hayning, that is to 
say, the twenty-second day of November to the fourth day of 
May yearly, during which times we declare there is no right in 
all the unenclosed waste lands of our Lady the Queen sailaia the 
said Forest for all their commonable cattle, levant and couchant, 
in and upon the said lands in respect alk which the allowance 
is made. 

* And we do hereby declare that common of pasture for 
sheep is allowed only in cases where it it is expressly mentioned. 

** And we do hereby also declare that every right of common 
of mast is to be exercised only in times of pannage, that is to 
say, on and from the twenty-fifth of September up to and on the 
twenty-second day of November yearly, in all the open and 
unenclosed woods and woody lands of our Lady the Queen in 
the said Forest for all their hogs and pigs, ringed, levant, and 
couchant, in and upon the lands in respect of which the allow- 
ance is made; upon payments, unless otherwise expressed, yearly, 
to and for the use of our Lady the Queen, for every hog or pig 

exceeding the age of one year, four-pence, and for every hog or 
pig under that age, two-pence. 

“And we do “hereby also declare that every allowance of tur- 
bary is of the liberty of having, digging, cutting, and taking turf 
in and upon the open wastes of our Lady the Queen within 

the said Forest by the view and allowance of the Foresters of the 
said Forest, and of carrying away the same turf from the said 
places to and into the messuages mentioned and described in this 
our Register for the necessary fuel of the said messuages, to be 

VOL. VIL—s. 5s. Q 
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therein burnt and expended. And that every allowance of fuel 
and fuel-wood is an allowance of the quantity described of good 
fuel-wood yearly from the open and unenclosed parks of the said 
Forest by the view and allowance of the Foresters of the said 
Forest as reasonable and necessary estovers for the necessary 
fire-wood of the messuages mentioned and described in this our 
Register, to be burnt and expended therein. 

‘* And we do hereby also declare that every allowance of a 
claim of marl is of a right to have, dig, take, and carry away from 
the open and accustomed marl-pits in the said Forest, a Schedule 
whereof is set forth at the end of this Register, by the view and 
allowance of the Foresters of the said Forest, sufficient marl for 
the necessary marling of the lands in respect whereof the said 
marl is allotted and adjudged to be exclusively used thereon. 
And we do hereby also declare that, save as aforesaid, no pay- 
ment or render is to be made to Her Majesty or Her Successors 
in respect of any of the said rights, or in respect of the allowance 
thereof, except such as herein mentioned. 

(Signed) “CHARLES JAMES GALE. 
“James Barstow. 
“ Joun Duke COLERIDGE.” 

It appears at first sight very singular that in this document 
the power of clearing the Forest of the cattle during a month of 
the summer, for the purpose of fawning the deer, is retained 
when there were no deer left to be fawned, and the more so 
when for many years previously the right had become obsolete 
by non-usage. The ,effect of enforcing the right would have 
been to have almost destroyed the value of the right of pasturage, 
and it must have been retained by the Commissioners as a sort 
of rod to be held over the commoners to ensure their good 
behaviour, and perhaps hereafter to lessen the pecuniary value 
of their claims. 

In the Register referred to, mention is made of twenty-four 
accustomed marl pits; they are mostly situated south of the 
rail, but the most northern is found at Boldrewood. The high 
royalty of 6d. per ton is charged for the privilege of digging 
this marl. 

In a return made to the House of Contac moved for by 
Mr. Bonham Carter, and ordered to be printed in 1867, some 
interesting particulars are supplied, as well as the map from 
which our own is reduced. The first is a return of all enclo- 
sures made under the Acts of William III. and George IIL, 
with the dates of enclosure and disenclosure. ‘The enclosure 
under these Acts commenced in 1700 and terminated in 1815, 
and are thirty-nine in number, containing altogether 7727 acres, 
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of which 955 acres have been disenclosed and enclosed again, 
and the remaining 6772 acres still remain disenclosed. 

This is followed by another return, showing the number of 
enclosures made under the Act 14 & 15 Vict., from which it ap- 
pears that these are seven in number, comprising 3089 acres; and 
that the expense of the same amounted: to’ 17 8002., or 37. 13s. 6d. 
per acre, including fencing, draining, planting, and sundries. 
There are nearly 900 fir-plants per acre, and 666 of oak; and as 
only 60 of the latter are ultimately allowed to remain till they 
are 100 years old, when they are supposed to be worth LO/. each, 
there seems to have been ample provision made for a supply of 
oak. 

To whom does the Forest belong? One would suppose that 
there could be only one answer to this question, and on such a 
simple case there could be no difference of opinion; but such is 
not the case. It is held, however, that the right of the Crown 
is paramount; that it has the first claim, and can demand 
compensation before that of the commoners is satisfied. Many 
who assent to this will yet argue that this first claim being 
satisfied the remainder reverts to the commoners. ‘The forest 
originally was vested in the Crown; and grants of land were made 
for services rendered, which grants were accompanied by certain 
privileges, or rights, over the land still continued as forest. As 
the value of the Forest will not only be sufficient to satisfy the 
claims of the Crown, but the rights of the commoners also, it is 
quite immaterial which are first and which are second. The 
largest portion will, we imagine, be that which remains, and 
which undoubtedly belongs to the Crown, or rather to the Depart- 
ment of Woods and Forests, or in other words, by the arrange- 
ment of the Civil List, to the country itself. The claims of 
the commoners, &c., being satisfied, the remainder, then, belongs 
to the country, in common with all the woods and enclosures, 
which will therefore, we presume, be dealt with together. 

The rights of the commoners consist very largely of pasturage. 
It is supposed that about 3000 ponies, heifers, and cows are 
turned out during the summer months, and there used to be 
many more. As they seldom or never get fat, we may con- 
sider that, with the above number, the Forest is sufficiently 
stocked. The annual value of the pasturage, therefore, cannot 
greatly exceed 4000/.; and we cannot suppose a better arrangement 
than by first ascertaining the money-value of the rights of pastu- 
rage per animal, multiplying this by the number of animals 
turned out on the average of the last five or ten years, adding 
a liberal percentage, and dividing the sum total amongst those 
who have such rights, in the most equitable manner. The 
amount and value of the land sufficient to compensate these 

Q 2 
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rights can, of course, be ascertained by public auction ; and so can 
the value of the right of pasturage over that portion of the forest 
to be retained as public land for recreation. There are, of course, 
acres, | may say miles, of forest which afford little or no sus- 
tenance to either horses or cattle; but they are so interspersed 
with patches which afford either a scanty or abundant feed, that 
no line can be drawn between them, If, however, we take the 
whole acreage not enclosed, and divide the same by the number 
of animals, we shall find about 12 acres per animal as the pro- 
duct of the calculation, or about an average renting value of 
ls. 6d. per acre. It may be worth mentioning, that in Exmoor 
Forest, where the celebrated Exmoor ponies are raised, it is, 
or used to be, customary to let the feed at so much per head, 
according to the age of the animal; thus three-year-old cattle 
were charged 1/., and horses of any age lJ. 5s., and sheep 2s. 3d. 
for the iehemeate 

The pannage, considering the short time in which it can be 
exercised, viz., from September 25 to November 22, is of more 
comparative vale than the pasturage; and as it yields a certain 
amount of revenue to the Crown, viz., 1s. for pigs under one year, 
and 2s. above, the number of swine can be more accurately 
ascertained than in the case of other animals. Iam indebted to 
the courtesy of the Deputy-Surveyor for the information afforded 
by the following Table :— 

Number of Pigs turned into the New Forest during 5 Years, 
JSrom 1865 to 1869. 

1865: om,2e0 2 ode. ape oie 
USC Greve .cetm va’ we ate ae 
18¢iiark. yrenes sit var BOS ee 
1B68..nw0se 22 enicane. ged ole 
18690 .utit. Ves dow chee ea 

19,803 

Average perannum . . 3,060 

It will probably be the best plan to ascertain the money value 
of this right of feeding the acorns and mast to satisfy the claim 
in the same manner as the other rights are disposed of, and then 
to relet hereafter the pannage for a fixed number of swine; as, 
of course, so long as the planted portion is retained, the pannage 
will be of some value. 

It has already been stated that the Forest was once consider- 
ably more than double its present size. Not that the Crown had 
the same kind of right over the whole, for a considerable portion 



Agricultural Capabilities of the New Forest. 229 

was held by the right of prerogative; that is, the power of 
making a forest of any land belonging to private owners, and 
keeping deer thereon. In return for the injury thus done, the 
owners of the adjoining property were allowed the privilege of 
turning out cattle and pigs, and cutting turf over the land be- 
longing to the Crown as its private demesne. Such appears to 
have been the origin of very many of the Forest claims. Well, 
in process of time, the Forest was greatly reduced ; that is, for 
certain considerations—probably money payments—the Crown 
relinquished its right of prerogative over the adjoining Jand, 
and allowed the owner to enclose and cultivate it. It ther 
ceased to belong to the Forest, although exposed to injury 
from the deer, which were often less disposed than the Crown 
to recognise their circumscribed bounds. It is ever to be 
regretted that, in yielding its prerogative rights, the Crown did 
not at the same time insist on the extinction or diminution of 
turbary, the exercise of which barbarous privilege has acted like 
the upas-tree, and blasted the means and almost the hopes of 
improvement. For the sake of supplying a little scanty fuel in 
times past, Nature’s efforts at restoration were continually frus- 
trated, and succeeding generations deprived of food. Its one 
redeeming quality is that it has supplied the present generation 
with an unanswerable argument in favour of the enclosure and 
cultivation of the Forest. 

It is contended by some that ceasing to keep deer in the 
Forest, and by the acceptation of ten thousand acres in lieu 
thereof, for the purpose of planting, the Crown gave up its 
rights as lords of the soil; but it appears that whilst it ceased to 
be a Forest as regards the deer, the Forest Jaws are, as far as 
they can be, still retained—e.g., the very same document which 
establishes the claims of the commoners also recognises the fence 
month. 

It may be urged by the commoners, with some reason, that, if 
the Forest is to be broken up,they have a right to participate in the 
increased value which the land assumes from the very fact of its 
being about to be so treated ; and that, although as compared with 
the owners of the soil they are the weaker party, and will not have 
the power of putting in a veto against an improvement which the 
public good demands, they should be treated as if they had such 
power, and on the same principle that owners of property taken 
by the Crown by Act of Parliament are allowed an extra price 
for a forced sale, in addition to the value of the property settled 
by agreement or by ajury. In the case of two owners equally 
interested in a property which can be sold to great advantage, it 
would be necessary to have the assent of both, and both would 
participate in the advantages of the sale. But if the interest of 
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the one is paramount, the other having simply a lien on it, it 
would be sufficient for the former to satisfy the lien, and, the 
obligation being satisfied, to possess the property. The Forest 
can hardly be treated like other commons, where there are often 
three parties—viz., the lord of the manor, the copyholder, and 
the tenant. The commoner in the Forest cannot be like the 
copyholder. He has paid no fine, and he is not the owner 
of the soil subject to the right of the lord of the manor; but he 
possesses rights which, as long as they are exercised, forbid the 
more beneficial occupation of the soil; and, consequently, for 
removing these obstructions he ought to be, as Mr. Bone says, 
very liberally dealt with; the more so, as these rights are not 
only extremely ancient, but, it is asserted, were attached to the land 
which gives the claim in many instances before the Forest was 
extended over private lands by the King’s prerogative. The fact 
of rights having been claimed, and recognised, for lands beyond 
the utmost bounds of the Forest, even to the west of the Avon, will 
prove this ; and these claims are sufficient to show that all rights 
were not merely given in exchange for the injury inflicted on 
private lands by the exercise of the King’s prerogative. All 
these matters will, no doubt, be fully debated and deliberately 
settled. Our object is simply to ventilate the subject, and to 
throw on it sufficient light to show the many difficulties with 
which it is enveloped. 

Ill. Leaat Position or THE FOREST. 

The legal position of the Forest is very curious, and, we may also 
add, is involved in considerable intricacy and obscurity. Lawyers 
will, doubtless, be able to show on behalf of the Crown and the 
commoners likewise how much can be said, and well said, on either 
side ; and if the contending points were to be decided by the strict 
letter of the law, we should despair of any solution being arrived at. 

However, it is to be hoped that common sense will be called in 
to decide the matters on which the law breaks down, and, with 
such assistance, we do not despair of the result. The history of 
the Forest is exceedingly remote, and the origin of the claims 
of the commoners is equally ancient, and extends far back into 
Saxon history. It is fortunate, however, that within recent years 
a Commission has been appointed to determine who have rights 
and who have not, and the Record of the Commissioners is now 
accepted as a sort of Forest Charter. 

That the commoners do not lack either numbers or intelligence 
the following communication from a gentleman residing within 
the ancient boundaries of the Forest will sufficiently testify :— 



Agricultural Capabilities of the New Forest. 231 

“Dear Sir, “January 23rd, 1871, 
“You ask me to send you a sketch of the present state of the New 

Forest, from a legal point of view. Although I have not the right to speak with 
authority as a lawyer, I have paid some little attention to this subject during 
my residence in the Forest, and am happy to give you my ideas for what they 
are worth. I shall: not go into any detail as to the acreage or geographical 
position of the Forest, because as I understand that you are engaged on a 
paper that treats of its agricultural capabilities, you will yourself have entered 
upon these points; but I will endeavour to give you a simple outline of the 
somewhat peculiar situation it occupies when the legal ownership of the soil 
and the beneficial enjoyment of its produce are considered. The New Forest, 
alone of English forests, has a record of its first formation made contempo- 
raneously with its afforestation. Shortly before the date of Domesday Book 
the area of the Forest was subject only to the ordinary land laws of the king- 
dom. If not the whole, the greater part of the land within its limits 
was probably uncultivated, very extensively wooded, and in the hands of the 
Sovereign as part of that royal demesne from which, in theory, all the private 
property in the realm originally had been carved out. Around and within its 
boundaries lay various manors, the results of grants from the Crown, as well as 
demesne lands of the Sovereign, which have since passed into the hands of 
subjects; and without doubt the same method of cultivation and the same 
privileges of the tenants of the Crown, or of the Lords of Manors, were here in 
force as were usual elsewhere. Those who held the cultivated soil, whether 
ploughlands or meadow, used it in connection with the right of pasturing their 
cattle on the uncultivated waste, a right then probably necessary to the rude 
farming of the period, and with which neither the Crown nor a Lord of the 
Manor, as the proprietor of the soil itself, had any power to interfere, further 
than to prevent the illegal encroachments of strangers, or the assumption of 
unlimited pasturage by their tenants. A power, however, existed in the 
Sovereign, traceable back to very remote times, possessed by no subject, and 
which, when exercised, was capable of working very great hardship, and of 
effecting a great change in the holding of all lands over which it extended. 
This was the prerogative of afforestation; and it is the peculiar nature of this 
excrescence, as it were, of the land laws, which renders at this very day the 
management and the disposal of the New Forest so difficult to arrange, so as 
at once to promote the advantage of the public, and at the same time zealously 
to respect the interests of private persons. ‘This power of afforestation was put 
in force by William the Conqueror upon an area of land which, in its limits, 
may be taken to be identical with the New Forest as it exists at present. The 
great bulk of the acreage was probably the King’s own demesne, but a portion 
of it certainly was in the possession of subjects. From that moment the com- 
mon law was overridden by forest law, the preservation of deer and provision 
for their food became of an importance far superior to the production of meal 
and corn, and the prosperity of men ; consequently these laws are almost univer- 
sally opposed to the cultivation of the soil and the increase of the people. It is 
impossible in a short space to enter minutely into these laws. Suffice it to 
say, that men within a forest might be forbidden to build houses, to cut their 
timber, to plough their lands, to grub their coppices, or to pasture the open 
lands with freedom, either as to time or as to the animals they chose to keep. 
With the laws for the punishment of crimes committed directly against the 
deer we are not now concerned, but it i8 necessary for our purpose to allude to 
such constitutional infringements of public liberty as | have mentioned above, 
not so much because I would point to instances of legal wrong founded upon 
such laws in old times, but because in these very days, long after such obnox- 
ious powers had ceased to be exercised by any Sovereign, a Government 
Department has raked them from the dust, and threatened to enforce them for 



232 Agricultural Capabilities of the New Forest. 

purposes entirely foreign to those to which alone they owe their origin. 
Amongst these powers of the Crown over the property of a subject within a 
forest, I will take one as an example to which I must presently refer in my © 
endeavour to trace the legal history of the Forest up to its present time. This 
is ‘fence-month. Shortly, this means that the Sovereign had power, if he 
pleased, to prevent all men (possibly all cattle also) being in the forest during 
the four weeks in June and July, at which time the deer were fawning. It 
may be taken as regards the New Forest, that it came to be considered that 
the Crown had the power of clearing the Forest of all cattle in that month ; 
but, at the same time, there is no instance on record of its being put in force 
within the New Forest for a very long number of years, if ever. The case, 
then, of the New Forest, immediately on afforestation, was this. The relative 
rights of the Crown and of subjects over its soil were materially altered, oreatly 
to the detriment of the latter; but it is to be by no means inferred that this 
last stroke was permanent, or that the original position was utterly destroyed. 
On the contrary, the Sovereign could disafforest, as well as afforest ; and upon 
this taking place, that first condition of things revived which had only been 
put in abeyance by the imposition of forest laws. Of this there are plenty of 
examples when, as liberty began to.dawn, Sovereigns were compelled to narrow 
the limits of the forests which they had wantonly constituted over various 
parts of the kingdom. I have said that lords of the soil over which common 
rights extended, had no power to interfere with the pasturage of their tenants, 
certainly, therefore, no power to enclose the open lands; but what they could 
not get by common law it was open for them to obtain, if they could, by 
statute. ‘I’hus, in the reign of William III., an act was passed to enable the 
Crown by degrees to enclose, for growing timber, 6000 acres of this forest. It 
seems to have been a wise and just measure. Originally, doubtless, the forest 
had been rich in timber, oak and beech, and from it the Crown had been 
accustomed to draw the requisite supply for the Royal Dockyards ; but in the 
lawless times which just preceded the date of this statute the forests of Eng- 
land had become the easy prey of land-pirates, who had cleared the old woods 
of almost all that was valuable in them. The Crown was thus robbed of its 
property ; and the Commoners, if they gained a somewhat more open space for 
grazing their cattle, lost what was then to them a particularly valuable right 
—the pannage of their swine on the acorns and the beech-mast of these ancient 
woodlands. This statute, therefore, especially provided that plantations should 
be made for the sole purpose of restoring this devastation and supplying timber 
to the Royal Navy, and made it a condition that the lands should be taken in 
such places as would least inconvenience or damage the Commoners of the 
forest. It gave, too, a further power of making plantations with the like pur- 
pose and condition to the extent of 6000 acres more, when the plantations first 
made should again be flung open to the cattle. The property of the Commoners 
in the Forest was thus carefully asserted and confirmed, and in a separate 
section the time of ‘fence-month’ was mentioned as a forestal exception to 
the ordinary exercise of their rights of pasturage. Who these Commoners were, 
and what lands had rights attached to them, was not then mere matter of con- 
jecture, for within thirty years a very ample register of claims had been made 
under a Commission from Charles 1I., which register has been lately translated 
from the Latin, and printed and published by the Office of Woods, If the 
Commoners had no reason to complain of the tendency of this Act of 
William IIL, they had still less cause for complaint with regard to the 
execution of its provisions. Up to 1808, little over 3000 acres had been 
taken from the open lands and planted, but a Royal Commission having 
been appointed at the end of the eighteenth century to report generally 
on the Koyal Forests, public attention was drawn to the fact of their gross 
mismanagement. Any one desiring to know what the result of Crown manage- 
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ment was in 1739, cannot do better than peruse this masterly report, which not 
only pointed out the abuses, but laid down principles of reformation. I may 
sum up the recommendations of the Commission into three points :— 

1. To remove the deer. 
2. To ascertain the common rights. 
8. To do away with the forest laws. 

A faint attempt was made in 1792 to follow out two of these suggestions, but 
the Bill introduced for the purpose failed to pass. It did not embody the whole 
plan recommended by the Commission. It proposed, indeed, to park the deer ; 
but, with that proposal, it fixed so exorbitant a compensation for their removal, 
that the commoners petitioned against the Bill, and it was lost. It was im- 
possible that it could have had a better fate; for not only did the Government 
fix their own compensation, without any scheme for arbitration between the 
Crown and the commoners, which the Commissioners had very carefully 
insisted upon, but the Bill was totally without machinery for settling the 
rights of common, which had lapsed into great abuse, to the prejudice of those 
whose rights were legally indisputable, and to the encouragement of a lawless 
population. From 1808 to 1851 ample amends were made for the previous 
laxity in taking in land for plantations. An Act was passed to get rid of the 
principle of gradual planting ; and, in the latter year, not only had 8000 acres 
been planted and been again flung open, but more than 6000 other acres had 
been enclosed, or were officially marked out for enclosure. Thus, not only 
were the provisions of the Act carried out to the full, but the limits laid down 
were very materially exceeded. At this last date, then, more than 14,000 acres 
of the best land in the Forest had passed into plantations, whilst the ancient 
woods were estimated still to cover 9000 acres. The old principle of providing 
timber for the Royal Navy, which alone was the object of the enclosing Act 
of William IIT., had come to an end, for the era of iron ships had dawned ; but 
in its place the scheme of growing timber for a purely commercial end was 
adopted. So far from the land being taken “where it could be best spared 
from the Commoners,” the best pasturage was carefully selected and brought 
within the new fences, and within a year or two the Forest officials were able 
openly to declare a policy that the power of planting should henceforth be 
used, not only with reference to a money return from the profits of the timber 
produced, but for the more remote but certain result of converting all available 
land into woodland, and thus destroying common rights, which had so incon- 
veniently asserted their lecal existence. 

“In 1848 and 1849, a Select Committee was appointed by the House of 
Commons once more to investigate the affairs of the Royal Forests. Again the 
result of a searching inquiry was the exposure of gross mismanagement and 
fruitless expenditure. In consequence of their Report, a Bill was introduced 
into Parliament in 1851, now known as ‘The Deer Removal Act.’ As in the 
Bill of 1792 full attention was not given to the recommendations of the Com- 
missioners, so now the result of the evidence given at great length before the 
Committee, and the suggestions made in their first Report, were all but set 
aside by the Government promoters of this Bill. The Draft Report presented 
to the House, after recommending the removal of the deer, proceeds thus :— 
* Cotemporaneously with the removal of the deer, your Committee contemplate 
the determination of the Forest Laws, of the Forest Courts, and of all exclus- 
ively forestal offices, authorities, and jurisdictions. They are of opinion that 
henceforward the Royal Forests should assume the character of ordinary pro- 
perty.” This Bill, nevertheless, consisted simply of nine or ten clauses, 
providing only for the removal of the deer, and fixing an arbitrary compensa- 
tion for the loss to the Crown of that expensive privilege to the extent of 
14,000 acres, in addition to the power to enclose 6000 already existing. Again 
the Commoners resisted, not the removal of the deer, which was nothing to 
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them, but the amount fixed for compensation. Again they complained that 
they had no adequate legal means for excluding strangers from their pasturage, 
or for defining and limiting the rights of each other over the forest. The 
Bill seemed at one time to have been in their power, but the temper of the 
times then was for the enclosure of all commons, the excessive practice of 
which has, I fear, inflicted loss and inconvenience on the poorer classes, and 
upon the Chief Commissioner threatening to apply the powers of general en- 
closure to the New Forest—which, if carried out, would have been ruinous to 
the smaller freeholders—a few leading men of the Commoners, very impru- 
dently, as I think, yielded their ground, and were contented to withdraw their 
opposition to this most unjustifiable measure in consideration of a reduction of 
4000 acres of the proposed compensation, and of the introduction into the Bill 
of a machinery for completing a legal register of claims which should be the 
title-deed of the Commoners over the remainder of the forest. These claims have 
now been adjudicated, the Crown in every instance more or less objecting to 
each claim. In the result, the tactics, if not the fairness, of the Government 
Department in introducing a Bill which did not provide for the registration of 
the rights of Commoners was fully exemplified ; for, notwithstanding their oppo- 
sition before the arbitrators, no less than 65,000 acres of land and 1200 houses 
established their various ancient rights over the New Forest. It had, previous 
to this decision, been urged against the view which I have given of the incep- 
tion of these common rights, that they were simply a permissive indulgence 
from the Crown as some recompense for the infliction of the forest laws upon 
private lands ; but a strong argument arises against this theory from the fact, 
that of these 65,000 acres to which the rights were adjudged to attach only 
2600 are within the circle of the forest boundaries. 

“ The deer being removed, it would seem naturally to follow that the laws for 
their preservation would have passed away also, and the official evidence given 
before the Select Committee of the House, as well as the suggestions in the 
Report of the Committee which has been quoted, directly led the Commoners 
to that conclusion, the solicitor in charge of the Bill, when under examination, 
repeatedly and distinctly stating that it would leave the Crown as Lord of the 
Manor, with the sole claim to soil and timber. But the Bill as it became law 
did not bear out his interpretation. An ingenious wording of the Deer Removal 
Act itself, and the non-repeal of the section of the Act of William III. by 
which “ fence-month ” passed from the region of the forest law and became re- 
cognised by the statute law, had left it open to the Crown first to remove the 
deer, and then to claim power to enforce all forest laws as if they were present. 
The oldest inhabitant had up to this time never heard of the word “ fence- 
month,” nor had his cattle ever been disturbed in their grazing grounds for 
the protection of the fawns ; but now the Chief Commissioner of Woods issued 
a placard announcing his intention of clearing the forest of cattle for the pur- 
pose of protecting non-existent deer during the production of an imaginary 
progeny. He might, with equal discretion and good faith, have added a formal 
prohibition to all owners of property within the forest not to build any more 
houses, nor plough any fields, nor cut their timber. Such commands would have 
been equally respected, and would have been enforced with equal safety. Ineed 
hardly say that, though the placard ornamented the forest trees, no cattle were 
driven off the forest. The attack, however, could not be forgotten ; but, lest it 
should be, it was kept alive by a suggestion made by a local official to the 
headquarters at Whitehall, which afterwards was made public, advocating the 
future enclosure of plantations in such a way as most to depreciate the value 
of the common rights, and so to prepare for the time when the Crown might 
see the favourable moment fordemanding a division. It wanted one more bold 
stroke to complete the strategy, and this was delivered about two years 
ago, when the Chief Commissioner presented a report to H.M. Treasury on 
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the New Forest, in which he claimed all forestal rights, notwithstanding the 
removal of the deer, not only over the wastes of the forests, but over all the 
private lands within its ambit—a pretension which had been publicly dis- 
claimed by one of his immediate predecessors in office. Thus, therefore, it now 
stands. Enormous plantations, in blocks of thousands of acres, have been 
created, through which the Crown claims the power of preventing the passage 
of the public, even along the ancient highways, and this vast extent of land, 
which was valuable in its original state, has become, after an expenditure of some 
10/. per acre, worth far less than it was before the outlay, and all possible im- 
provement barred for generations. There may at this moment be about 
30,000 acres of heath-land still open, but of this area the Government surveyor 
speaks as “unfit for cultivation,” whilst only a very limited space of land, 
which is pronounced by the same authority as “ profitable,” remains unenclosed 
for the use of the Commoners. The safety, too, of the remnants of the ancient 
woods, whose beauty and picturesque value it is beyond my power to describe, 
is threatened, and so the enjoyment of the public in the glory of the unequalled 
landscape is in the utmost risk of extinction. 

“ You will not wonder, then, when you consider the singular laws which bear 
upon the Forest, and the still more remarkable way of using and administering 
those laws of late years, that the owners of land, whether to a great or small 
extent, view with some anxiety the position of their affairs; or that the public, 
to judge from letters which now so frequently appear in the newspapers, and 
from the speeches made during the last few months, look upon the present 
state of the New Forest as that of a perpetual chaos. Still, the remedy is 
neither intricate nor difficult. It requires only to follow out that course which 
has been so often recommended by those who have carefully weighed the subject. 
Let there be a strictly neutral and impartial tribunal constituted, and let such a 
tribunal, after due inquiry, make a division between the Crown and the Com- 
moners, totally excluding each from any rights or power over the share of the 
other. The appointment of such a tribunal would silence the complaints of 
the Commoners, or if not, would deprive them of that public sympathy and 
support which they now receive. The effect of the severance of these joint- 
proprietorships would follow in the natural course of events. The nation would 
become possessed of a valuable property, freed from all the restrictive incum- 
brances which now exist, and the House of Commons would take care that it 
was properly administered; whilst, on the other hand, the Commoners would 
be sure, for the sake of their own financial interests, to carry out such im- 
provements upon their exclusive share as might be capable of proving 
remunerative. : 

“T have written at far greater length than I intended, but I found it impos- 
sible to give any fair view of the peculiar laws which affect the New Forest 
without adverting to the administration of those laws, and, in some little 
degree, to the consequences. But what I have written, still, is but an incom- 
plete sketch, the value and interest of which consist only in the accuracy of the 
lines which I have endeavoured to trace.” * 

* As these sheets are passing through the press, an important meeting of the 
commoners has been held at Lyndhurst, which may be regarded as the Forest 
metropolis. The meeting was well attended, and presided over by one of the 
members of the county, and appeared to be pretty unanimous in favour of retaining 
as much of the Forest as possible for pasturage. It appears, from what was stated, 
that two Bills were intended to be brought into Parliament during the present 
session, one by the Crown and the other by the commoners, which were somewhat 
antagonistic to each other, although both embraced the idea of a division of 
interests between the Crown and the commoners. The Crown, it was intimated, 
wished to exchange timber for land, but the commoners wanted pasturage, not 
tamber ; yet, surely, if a portion of the open forest is given up to the commoners, 
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1V.—TuHe ANIMALS OF THE FOREST. 

One strong plea that might be urged for continuing the Forest 
as it is, would be afforded if there were any prized and par- 
ticular breed that it was desirable to rescue from extinction. In 
times gone by, we heard a good deal about the value of the 
Forest ponies; but in the absence of every endeavour to improve 
the breed, and the more than indifference with which every 
attempt from others to attain this object has been received by 
the Foresters, or owners of ponies, no plea can be urged on this 
score. So long as inferior large-headed stallions are turned out 
promiscuously, it is in vain for any one to think of improvement 
by selecting improved male animals; although when this has 
occasionally been done by private means, the good qualities of 
the Forest breed has shown itself in the produce. Mr. Bone, 
of Avon, has had for some years an old Arab stallion, and it is 
astonishing what capital stock he has raised from Forest mares. 
They have been sold for good prices on many occasions, and one 
at the Bath and West of England show at Southampton, in 1869, 
(not, however, as a Forester, but as a Galloway), gained a first 
prize. At this show every effort was made by the local 
committee, by the offer of numerous prizes, to bring out the 
Forest people with their mares and stallions. But there was no 
response whatever; and it was felt by many that a breed that 
appears to have no friends must submit to the fate that belongs 
to the destitute, 

due provision must be ‘made for the preservation of the ornamental timber. Where 
this timber is found, there is also the best pasturage; and such spots also present 
the most suitable sites for building, and consequently the most valuable and sale- 
able land. Some compromise will, therefore, be necessary, not only between tlie 
Crown and the commoners, but amongst the commoners themselves ; for, whilst 
the meeting in question may be considered to represent the owners of property 
and commoners residing within the Forest, yet there are large numbers of the 
latter on the outside whose claims are equally good, but who, either from the dis- 
tanee at which they reside, or from the improved system of husbandry they 
adopt and the improved animals they breed, have in great measure ceased to 
exercise their Forest rights, and would, therefore, no doubt, prefer to receive com- 
pensation in some other form, such as land or money. One great advantage in 
retaining the most picturesque portion of the Forest would be that it would settle 
the question of the recreation ground for the neighbouring towns and villages, by 
granting the boon required in the most effectual manner. In return for a conces- 
sion of ornamental timber the rights of turbary might well be given up ; although 
we were sorry to observe in a report of the meeting, though we scarcely can 
believe it, that such right—or rather, barbarism of the dark ages—would be 

supported both by the Crown and the commoners. It was elicited at the meeting 
that the cost to the Crown of a three-year-old buck used to be computed to 
amount to 112/.; so that, if this be correct, we cannot be surprised at the Deer 
Removal Act having been introduced. Supposing that the wishes of the resident 
commoners are gratified by the retention of the greater part of the open Forest, 
on which there is grass really growing, for the exercise of pasturage, there will 
still be a large area left on which now there is no grass, but which may advan- 
tageously be devoted to agricultural purposes.—W. C. 8. 
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The quondam Derby favourite, Autocrat, has for many years 
held his head-quarters at Lymington, on the borders of the 
Forest, and occasionally his services have been rendered to this 
neighbourhood, and his blood has in the second generation been 
introduced here and there with very good effect, so that some of 
the best ponies in the Forest have been the grandsons of old 
Autocrat. No better proof can be afforded as to how well, how 
kindly, and how successfully one-fourth blood will intermingle 
and improve native stock. The produce have been of a larger 
size than usual—Galloways in fact—and much more valuable. 
If the system had been followed of not allowing stallions to be 
turned out, but keeping the mares at home till they had seen 
the horse, great improvement might have been effected, and 
a valuable race of animals might have been raised. For the 
Foresters, although so neglected, are not without their virtues ; 
they are hardy, and have good fine limbs, and good action. 
Many of these Foresters of a larger size are used by the small 
farmers as farm horses, and for carting timber and other Forest 
productions ; and it is no uncommon thing to see one of these 
flat-sided little beasts pull away more than a ton of pitwood, or 
of sand, they are so extremely staunch. If the mares of this 
race had been put to small compact cart stallions, they would 
have produced some of the most profitable farm horses any one 
could possess. This has been done in several instances, and 
with good effect. 

With regard to the cattle, they are useful and hardy, though 
small; and as they have never had the opportunity of putting 
on fat or flesh, there has been nothing to distract their attention 
from the production of milk. They have no doubt been ex- 
tensively crossed with the Guernsey and Jersey breeds—the 
Norman, as they are commonly termed; but they are much 
more hardy than their pure-bred ancestors, although they do not 
give such rich milk. It is very common to find these animals 
in the Forest in the depth of winter as well as during the summer 

months, on the principle, we suppose, that although they have no 
right to be there at this period, there is no great wrong com- 
mitted. There are, in the hands of various private proprietors 

in the Forest, herds of pure-bred Jersey and Guernsey cattle, 
which have proved their excellence at various cattle shows. 

V. Toe Manors oF THE Forest. 

It has been already stated that in ancient times the Forest was 
more than double its present extent. It comprehended, in- 
deed, those large tracts of outlying land known as the manors, 
which for some centuries have been private property, having 
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probably been granted originally by the Crown for services 
rendered by the ancestors or predecessors of the present pro- 
prietors. The larger portion of the Forest rights belong to the 
owners and occupiers of the property interspersed or immediately 
bordering the Forest. The largest manor is that of Beaulieu, at 
present belonging to Lord Henry Scott, M.P. for the county. 
It is situated on the south of the Forest, and on the side of the 
Beaulieu river, and comprehends some useful farms and large 
woods. It extends from north to south some 5 miles, and from 
east to west between 2 and 3, Like that of other manors, the 
land is above the average of the Forest in quality. 

On its eastern side, we have the manors of Fawley and Ex- 
bury, the former containing the noble mansion of E. A. Drum- 
mond, Esq. It consists of various farms of fair average land 
favourable for roots and for barley, the quality of the latter 
being well adapted for malting. It is bordered by the South- 
ampton Water on the east, and the Forest on the west. Exbury, 
a smaller manor, borders the Solent on the south, and the few 
farms belonging to it are various in quality. 

Hobury manor, belonging to W. H. Stanley, Esq., immediately 
adjoins, and contains some useful farms. Second or third in size, 
but first with regard to the numerous rights it enjoys over the 
Forest, is Brockenhurst, the seat of J. Morant, Esq. It extends 
from beyond the village on the north nearly to Lymington. 
The park occupies a considerable portion of the manor, and 
abounds, as well as the adjoining farms, with oak timber, 

The manor of Minstead, the property of H. Compton, Esq., 
is a compact estate in the north-eastern central part of the Forest, 
being some 3 miles by 2 miles in extent. It embraces a fine 
park, and in the adjoining grounds are to be found some of the 
finest rhododendrons in the kingdom, a result partly due to the 
moisture of the soil, and partly to the mild and favourable character 
of the climate. On this estate the land has been treated liberally 
for some years, and, so treated, it is very favourable for roots, 

Burley manor is the seat of W. C. D.: Esdaile, Esq., who, 
residing in the midst of the Forest, has taken a great interest in 
all matters connected with it, and whose views on various points 
are worthy of much attention. Mr. Esdaile has very much 
improved his land by means of marling and otherwise. 

There are many other estates, of various degrees of import- 
ance, bordering the Forest, the rights on which have been fully 
established. 

VI.—TuHE ENCLOSURES. 

There appear to have been 13,727 acres enclosed under the 
Acts William III. and George III., of which 6772 acres have 
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since been disenclosed and thrown open, and 955 acres have been 
enclosed again. By the Deer Removal Act, 10,000 acres were 
further allowed to be enclosed, of which 3090 acres were actually 
enclosed in 1867, and since then a further 1552 acres up to the 
present time, making together 4642 acres; and leaving 5358 
acres over Which the Gown has not yet exercised its rights. In 
addition to this, there are between 5000 and 6000 acres of 
ancient Forest which do not appear ever to have been enclosed. 
There are thus 12,772 acres that may be considered open Forest, 
11,597 acres in the form of enclosures, and 5358 acres intended 
to be enclosed under the powers of the Deer Removal Act, 
making altogether a sum total amounting to within a few 
thousands of half the Forest. It is to be hoped that if the 
Forest is to be dealt with as a whole for the general interest, 
the Crown will not exercise its rights over the parts not yet 
enclosed ; so that any additional planting may be put in practice 
on the poor sands, and confined to fir, with a view of obtaining 
a soil by the time the plantations are fit to cut. 

The planting of the recent enclosures of the Forest has been very 
effectually done, and according to the Returns moved for in 1867, 
with great attention to economy, the total expense being under 
67. per acre, of which two-thirds is for labour. As this amount 
comprehends the expense of open drains, 25s. per acre, the 
expense of planting fir alone would not ainount to more than 4, 
per acre, unless the land were trenched or broken up. 

The geographical divisions of the Forest consist of 15 walks, 
each being under the supervision of a particular officer, whose 
duty formerly consisted chiefly in looking, after the deer. Thus 
we have, as our map will show, the following walks :—Ashley, 
Beet. Bramblehill, Broomy, laren. Burley, Castle- 
i inincd, Denny, Eyeworth, Holmsley, Irons Hill, Lady Cross, 
Rhinefeld, Whitby Ridge, and Wilverley. 

The officers of the Forest are the Deputy Surveyor, first, 
second, and third Assistants; Clerk, eight Foresters, and twelve 
Woodmen, including Constables. The annual expense for the 
past year was 2489/. for salaries and allowances. 

The expenditure for planting for the same year was 44661. 8s.5d., 
which, however, includes 14687. 1s. 6d. as the value of trees anil 
plants supplied to the Forest by its own nurseries. 

The receipts for the sale of produce amount to 83107. 13s. 8d., 
but the labour in preparing this for sale was 2192/. 14s. 10d, 
and 2236/. for labour and materials, under the head of main- 
tenance. Altogether the expenditure exceeded the receipts by 
2231. 17s. 3d; but then the large sum above stated was ex- 
pended in planting: It is proper to state that no less than 
640/. was received for fees for licenses to sport over the Forest ; 
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and for Forest dues and pannage 1787. 18s. 7d.; whilst Mr. 
Dickenson pays 490/. as rent for his farms, and 3261. 1s. 6d. as 
additional rent for drainage and other works. 

VII. Grotocy.* 

The New Forest is occupied by five formations belonging to 
the Middle and Upper Eocene groups, viz., the Lower Bagshot 
Bracklesham, Barton, Upper Bagshot, and. the Flaviomarine or 
Headon Beds: The lowest in five geological scale, the Lower 
Bagshot Sand, is found within the Forest limits only at the 
extreme northern corner, where it underlies the gravel of the 
highest ground between Godshill Enclosure and Woolmer Post, 
and comes to the surface in the ‘‘ bottoms” which run up from 
the Avon Valley towards Bramshaw Telegraph. 

The Bracklesham beds likewise underlie the gravel covering 
of the highest part of the Forest between Woulmer Post aa 
Black Bush Plain, from which they extend by Eyeworth, Amber- 
wood, Sloden, and Woodford Bottom, in a south-westerly direction, 
in a band about 24 miles broad. 

The Barton Clay also forms the substratum of the gravel on 
the highest ground at Black Bush Plain. The division between 
it and “the Bisckigshau beds is roughly defined by a line drawn 
in a south-westerly direction from the Forest boundary, where it 
is crossed by the road from Bramshaw to Salisbury, by Eyeworth 
Lodge and Broomy Lodge, towards Ringwood. Its breadth at 
the western boundary of ae Forest is about two miles from the 
line just defined to near Picked Post; it underlies the gravel on 
Picked Plain, and occupies an irregularly shaped area to the 
south of Boldrewood, comprising the Burley and Oakley enclo- 
sures. From Boldrewood Lodge the southern boundary runs in 
an irregular line between Minstead and Lyndhurst, by Irons Hill 
Lodge and Ashurst Lodge to the Forest boundary near Langley 
Wood. The breadth of this formation, measured in a north- 
westerly direction from this point to Bramshaw enclosure, is 
nearly ten miles. 

The Upper Bagshot Sands extend south from Picked Plain by 
Burley and Rhinefeld to Boldrewood Lodge, lapping round the 
Barton Clay, the southern edge of which they follow in a belt of 
varying breadth by Lyndhurst, Pondhead, and Culverley, to 
Dibden Bottom. The Fluviomarine or Hexdon Beds occupy a 
considerable part of the south of the Forest. The division between 

* This section of the paper has been kindly re-written, in explanation of the 
accompanying map, by my friend Mr. T. Codrington, F.G.S., who has fully 
described the superficial deposits of the south of Hampshire in the ‘ Quarterly 
Journal of the Geological Society,’ for November, 1870 (vol. xxv., p. 528.)—Epir. 
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these beds and the Upper Bagshot Sands runs from a little south 
of Burley Beacon (whichis capped by an outlier) to Holmsley 
Station, round Wilverley enclosure to Rhinefield Lodge, New 
Park, and to a point 1} mile east of Lyndhurst, from which it 
bends eastward, and takes a tolerably straight course by Denny 
Lodge to Penerley, and thence in a north-easterly direction round 
Beaulieu Heath. To the south of this line all the country to the 
coast is occupied by the Headon Beds, 

Speaking roughly, the area of the Forest may be said to be 
divided among these formations in the following proportions :— 
Fluviomarine, or Headon Beds, one-third ; Upper Bagshot, one- 
fourth; Barton, one-fourth; Bracklesham and Lower Bagshot 
together, one-tenth, 

Lying alike upon parts of all the above formations is a sheet 
of flint-gravel, which varies from 2 feet to 6 or 8 feet in thick- 
ness, and extends uniformly over the open plains and heaths of 
the Forest. It covers a plateau of very irregular shape, which 
extends from the northern extremity of the Forest to Burley, 
and is spread over a succession of open heaths, stretching from 
Burley Beacon eastwards to the borders of Southampton Water. 
The gravel gives to the surface the same character, whatever 
the underlying stratum may be. The Headon Beds, consisting 
of clays and marls, afford some of the best land in the Forest; 
but over one-third of their area they are covered by gravel, on 
which barren heaths prevail, as about Beaulieu. 

About one-third of the Forest is covered with this gravel, and 
its extent has been shown on the accompanying map. There 
are, however, other superficial deposits scattered over the lower 
ground which are not shown. They consist of gravel mixed 
with clay, marl, and loam, in different proportions and varying 
from a mere wash to several feet in thickness. Though they 
are but of partial occurrence, they often exercise an important 
influence on the character of the soil. The Upper Bagshot 
Sands generally afford a poor soil; but where they are covered 
by these alluvial deposits, and watered by the numerous tributary 
streams of the Beaulieu River, some good land is found. 

With reference to the agricultural capabilities of the Forest, 
Mr. Spooner states, ‘‘1 do not think that we should err very much 
in stating that one-third is incapable, at the present time, of pro- 
fitable tillage, although a part, or the whole, might be planted 
with larch and fir to some advantage. One-third may admit 
of cultivation by the aid of burning, draining (where required), 
and marling or chalking. The other third consists, for the most 
part, of land occupied by new or old plantations, or open forest, 
adapted for timber, and would supply the most profitable spots to 
be offered for sale, and might realise from 20/. to 30/. per acre.” 

VOL. VII.—S. 8. Rk 
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VIII. Streams. 

Probably there is no better mode of describing the surface 
of a country than by giving an account of its rivers and their 
contributaries ; for although a geological description will, to 
a certain extent, serve to convey an idea of its general character) 
yet, with the exception of pointing out its uve deposits, i 
often fails in common with other means of procuring the same 
information, in indicating the good spots from the bad, because 
it deals with the subsoil rather than the surface, and we thus 
often find as belonging to the same formation the most barren 
spots, and land highly productive. On the other hand, the 
presence of running water is an unfailing indication of the exist- 
ence of the proximity of the best land which ats geological forma- 
tion will furnish. It will also serve to show the levels and the 
prevailing aspect of the surface. J] have already observed that the 
Forest has no rivers, properly so called, but some of its streams 
convey no small contribution to the two rivers between which it 
is situated—the Avon and the Test. The former has the giant’s 
share, receiving the surplus rainfall of the north-western part, 
extending to the westward as far as Fritham, embracing a dis- 
trict equal to some ten or twelve square miles; and joining the 
river at various points between and including Fordingbridge and 
Ringwood. A small portion of the north-eastern part of the 
Forest, commencing about Fritham, drains into the River Test. 

The Lyndhurst Rade: -course is a moderately-elevated piece of 
Jand, lying on the right as one enters Lyndhurst from the east. It 
is poor and heathy on the hill, and ‘boggy at the base. The 

water on the south of this hill crosses the turnpike-road and joins 
the brook, passing at the foot of Ashurst Lodge into the Ipley 
stream. On the north side of the race-ground the water takes a 
different direction, coming from Minstead, and beyond it it runs 
through the Forest and inclosures parallel with the Southampton 
Road, and is here called Dogben Gutter. It forms a large pond, 
called Costicles Pond, at the north of Lyndhurst Road “Station, 
where it leaves the Hovest and pursues its circuitous course 
through private property for the space of two or three miles, 
and, after receiving another brook coming from the Forest, enters 
the sea at the tidal mill at Eling. 

The old turnpike-road from Romsey and Southampton to 
Ringwood, by way of Stony Cross, does not enter the Forest 
onal it fea chee Cadnam, some nine miles from Southampton, It 
here crosses the old rei road from Romsey to Lyndhurst, and 
ascends by a long steep hill to the high ground of the Forest by 
Stony Cross, 347 feet above the level of the sea. The road 
pursues a distance of about 12 miles through the Forest in this 
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direction till it approaches Ringwood. About three-fourths of 
the land to the north of this road drains into the Avon, as before 
mentioned, by various streams, whilst the water from about one- 
fourth, by means of small brooks, takes an easterly circuitous 
course and joins the river Test a mile or two only before it enters 
the sea at Redbridge. It is a peculiarity in North Hampshire 
that most of the strongest land is found on the high ground and 
the tops of the hills. This is not the case in the Forest, for the 
worst land, the thinnest and most arid, is more frequently on the 
highest ground. The road we have just been speaking of passes 
over some of the high land of the Forest, and we may adduce the 
tract of land on each side of Picked Post, and thence to Burley 
Beacon, as presenting its most unfavourable aspect. The geo- 
logical subdivision to which it belongs, the Upper Bagshot sands, 
does not convey a more favourable impression as to its capa- 
bilities. Standing on the high land near Fritham, nearly 400 feet 
above the level of the sea, we find the land around us slopes to 
the right and to the left as we look to the south, the larger part 
being to the right. When, however, we get to the south of the 
Southampton and Ringwood road, we find the Forest streams, 
which are very numerous, although taking the most circuitous 
course, draining a considerable quantity of land. The Beaulieu 
river, which is navigable for small vessels for some miles in a 
north-westerly direction from the Solent, is lined on each side 
by cultivated land belonging to the Beaulieu manor; and its 
various farms, the park at the Palace, and the ruins of the old 
monastery, all point out that in ancient times, as well as at the 
present, it was regarded as an oasis in the desert. A rather con- 
siderable amount of water is found at Beaulieu, which is fed by 
contributories extending both east and west in a north-westerly 
direction to the land round Burley Beacon, and also by an eastern 
branch, called the Ipley stream, which drains the greater portion 
of the land lying west of the Lyndhurst and Lymington road, and 
on both sides of the railway. 

The South-Western Railway, which enters the Forest at the 
Lyndhurst Road station, where it crosses the Southampton and 
Lymington road, gives its passengers a favourable impression of 
the locality during the summer, for not only do they behold the 
flourishing enclosures extending towards Lyndhurst, but also the 
beautiful woodland scenery in the neighbourhood of Ashurst 
Lodge. The land, too, in this locality, belonging to the Barton 
clay, is of a character very fayourable to cultivation, as shown 
by two analyses, which we subjoin.* Its value, so enhanced by 

* Analyses of Forest Soils—The following analysis was made from a sample 
of soil taken from the neighbourhood of Ashurst Lodge—a part favourable for 
the growth of timber. It is situated on the Barton clay. ‘There is a fair depth 

RZ 



244 Agricultural Capabilities of the New Forest. 

the beauty of the woodland scenery and the flourishing state of 
its trees, will, it is hoped, rescue it from the plough, and pre- 
serve it as an ornament to some neighbouring town, and thus 
convey to future generations a most fayourable impression and 
reminiscence of the ancient Forest. 

The railway pursues a very devious course from its entrance, 
just spoken of, to its exit on approaching Piingwood, justifying 
its sobriquet ai the Corkscrew line. Leaving. Lyndnnst some 
miles on the right, it proceeds at first in a southerly and then 
ina westerly een towards the coast, leaning towards Beau- 
lieu in its course, and touches the sea by means of its branch 
from Brockenhurst to Lymington. The main line takes a 
westerly course by Holmsley station, after which it turns towards 
the north, in order to reach Ringwood. During this circuitous 
journey it passes many spots well deserving of cultivation, and 

of soil, and the subsoil is clay, but not of a very retentive character. The sample 
analysed was about two inches from the surface. Altogether, from its external 
aspect, we should consider it as a favourable specimen of forest-land. It will be 
seen that it has a fair amount of phosphorie acid :— 

Moisture 33 fat FADSESPES. gh Rett G's Maier 1‘lo 
Organic matter, &e. ao, pees! sorte ELEM od 5°42 
Oxide of iron and alumina she aes. ey eee 141 
Lime SS isis) Biju eee an ae Laie) ee eee Si 
Magnesianes sit 4 Ash iten BE ters EY hSeene oor 33 
Sulphunicacidyesiey <clutsse eit seinen eee od 
Phosphoric acidure . feae acl 0 uli ues eenee “31 
Carbonic acid : 2 sor Bate ne 
Insoluble siliceous matters (sand clay) CO riceipets (0) 2510) 
Alkalineysaltsiiii ee, csi det. Aide dT ss ‘93 

100°00 

ALBERT SPOONER, Dec. 9, 1870. 

The next analysis is from the Upper Bagshot sands. The sample was taken 
with the heath growing on it attached, the roots of which could not be altogether 
separated, which accounts for more organic matter being found than might be 
expected. ‘The soil was very thin, and the subsoil was sand ; indeed, it was very 
near a large sand-pit, from which thousands of tons of sand had been shipped for 
the manufacture of coarse glass. The bottom of the old pit had been planted 
with firs, which were growing admirably. 

A particular feature in this and the preceding analysis is the absence of lime. 
We are rather disposed to draw a favourable augury from this than otherwise, as 
the remedy is readily obtainable in the form of marl and chalk. 

Moisture SO CME Re ay yh Ae io 1‘8 
Organic matter .. .. A SE og 1 IE 
Oxide of iron and alumina 4°15 
Lime ot. werteeet tiles at 4 
Magnesia Sr aes say iat sii" pacino 28 
Sulphuric acid RCS POO OC ETE sis 
Phosphotieacid, peewee eh) rie wee te thace 
Carbonie acid Pericicpy its (ria tool hase af 
Insoluble siliceous matter Ae ae setae: asOReG 
Alkaline salts: — aneeemeeesMle lace isi ulin *99 

100°00 

ALBERT Spooner, Jan, 13, 1871. 
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this is the more important, inasmuch as one of the chief de- 
ficiencies in the Forest land being lime, its carriage, in the form 
of chalk, can be economically provided by the railway. Indeed, 
with the exception of some poor sandy land near the old station 
at Beaulieu Road, most of the land on each side of the railway, 
not occupied by enclosures, is very suitable for cultivation. Some 
portion, indeed, is already covered by fine gorse, and the undu- 
lated surface of the greater part is extremely favourable for the 
plough. In this journey of 20 miles and upward the larger 
portion is through the Forest proper, only about 4 miles being 
lined by enclosures, some other 3 miles through old enclosures, 
now thrown open, and about the same extent through private 
property, leaving 10 miles through the Forest itself, at any point 
of which chalk can be conveniently brought and laid down, 

Passing on to the remaining streams of the Forest, we find on 
the southern coast, some four miles west of the ree of the 
Beaulieu river, a seul brook, which discharges itself into the 
sea; it reaches a few miles to the north and passes near Pylewell 
House, where there is some cultivated land. Some two or three 
miles further to the west we come to the inlet of the sea at 
Lymington, which receives a small river. This may be considered 
the most important river in the Forest, for it extends some 
twelve miles to the north-west, and by its numerous tributaries 
drains no small extent of land. Its longest affluent first appears 
near Ocknell enclosure, which since 1815 has been thrown open. 
It drains this wood, then crosses the turnpike-road between Stony 
Cross and Picked Post, traverses in a southerly direction the 
large enclosures in Boldrewood walk, receiving accessions from 

tributary brooks on each side, and after: being joined by a branch on 
the eastern side, almost of equal importance to itself, issues from 
the enclosures and proceeds by Allum Green to Queen Meadow. 
It is here joined by a branch rising near Boldrewood Lodge, and 
with this accession passes through New Park at its south-westerly 
border, being here joined by two very important branches, one 
risirg nearly as far to the north as the main branch, but more to 
the west, and passing first south and then east by Burley Lodge. 
The other branch proceeds through Burley Manor and Rhinefield 
in a due easterly direction, draining the land at the north of the 
railway between Holmsley and Brockenhurst. These branches, 
joining the trunk at New Park, no doubt assist, in conjunction 
with other natural advantages, to render this spot, by means of 
a spirited outlay.in manures, the most productive part of the 
Forest. With these accessions the stream crosses the railway 
above Brockenhurst, and proceeds by the manor and through 
Boldre to Lymington, thus draining in its course avery con- 
siderable portion of the l"orest—a space not only ten miles in 



246 Agricultural Capabilities of the New Forest. 

length, but from four to six miles also in breadth, amounting on 
the whole to one-third or nearly one-half of the Forest. 

We have yet another stream to notice, but it is of much less 
importance than the last. It first appears west and south of 
Holmsley station, takes a zigzag and easterly course some four 
miles in the Forest by Wootton enclosures, then turns towards 
the south and enters the sea to the west of Lymington. 

IX. AGRICULTURAL FEATURES. 

The contour of the Forest exhibits gentle elevations and moderate 
sized plains; neither lofty hills nor deep valleys, and very few dead 
flats. ‘The streams, which for the most part rise in the northern 
part, take a southerly course towards the sea; but in their course 
there are no rapids nor falls, so that the declination of the land 
from the north to the south is gradual. The aspect is exceedingly 
good, being for the most part southerly and westerly ; and the 
agricultural question to solve is, how far will this favourable 
aspect and mild climate atone for the natural and enforced poverty 
of the soil. Opinions differ extremely as to the value of the 
Forest land, Hudibras laid down the axiom long ago, that 

“The greatest value of a thing 
Is just as much as it will bring.” 

And probably it would be the wiser plan to leave this question 
to be decided with several others by the test of public com- 
petition. There are some who are sanguine enough to antici- 
pate that 20,000 acres would, thus submitted, realise 50/ per 
acre. But although a small portion may reach this sum, we 
are certainly not justified in thus estimating so large an amount 
as 20,000 acres. A very useful criterion, and perhaps the best 
within our reach, is afforded by the public sale of the land appro- 
priated to defray the cost of the Deer Removal Bill, when 356 
acres, 2 roods, 20 poles, realized 8694/. 10s., or somewhat over 
24/. per acre. It may be urged that land is more valuable now 
than it was some sixteen years ago, when this occurred, and that 
people were not then alive to its value ; but, in opposition to this, 
it may be urged that the land selected for sale was divided into 
lots and bordered land owned by private proprietors, by whom in 
most instances it was purchased. We therefore think we should 
be nearer the truth if the 20,000 acres were estimated at 25/. per 
acre, valuing perhaps the timber on it separately. On this esti- 
mation we have a sum of half a million; and if a certain portion 
of the poor land could be attached to each lot, the property, at 
the sum we have put it at, would certainly be well sold. 

With regard to the other land for agricultural purposes, public 
auction would still be the best mode of ascertaining its value, 
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special care being taken that by the conditions of the sale the 
adoption of the wisest measures for bringing it into cultiva- 
tion should be secured, and each purchaser be debarred from 
injuring his neighbour or occasioning any public nuisance. If 
an average of 10d. or 12/. per acre could -be obtained, it would 
probably be the wisest system for bringing it into cultivation: 

The marl pits might be turned to much greater pecuniary 
advantage than is the case at present, but the royalty should be 
reduced from 6d. to 3d.; and as the supply is comparatively 
boundless, a considerable quantity existing alongside the rail 
might be transported beyond the Forest to improve the poor 
Bagshot sands on the west of the Avon and on each side of the 
railway, a district that the traveller looks at with surprise, particu- 
larly when he finds that the land belongs to private proprietors. 

These poor sands are sterile because they will not retain mois- 
ture sufficiently, and because they are deficient in certain im- 
portant constituents, such as the oxides of iron and alumina, as 
well as carbonate of lime. It has been found elsewhere that 
under sewage such soils become extremely fertile; and if that 
cannot be expected in the Forest, the other constituents above 
mentioned may be all supplied by the marl—the oxide of iron 
and alumina to the extent of 10 per cent., and carbonate of lime 
to that of 25. Nothing, therefore, can be more desirable than 
that these natural privileges should be freely applied to the poor 
sands within a reasonable distance. It is fortunately the case that 
there are some thousands of acres within an easy distance of the 
marl pits, In some instances and on other soils, where it may be 
syrmised that the application of too much marl may render the 
land too adhesive, and yet lime is very much required, a remedy 
is easily found in the use of chalk, instead of, or in company with 
marl; or otherwise experiments may be made in burning the 
marl, and thus destroying the cohesive properties of its clay and 
rendering its lime of still more value. ‘This latter plan is thrown 
out asa ee for although theoretically correct, it may not succeed 
unless the Recuences state of the burnt sed is favourable and 
corresponds to the burnt clay, which in many heavy clay districts 
has been used with much success. Numerous instances are 
recorded in the ‘Journal’ where the system of burning clay on 
strong soils has been attended with great success. 

When marl is used it should be applied as much as possible 
during the summer months, for not only is it then of lighter 
carriage, but it crumbles more readily, and mixes with the soil, 
whereas in winter it is apt to run together and injure the grass 
if placed thereon. There is no doubt a considerable difference 
in the various marls found in the Forest, as regards the quantity 
of lime which they contain; and we are inclined to think that 
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those nearest the coast abound most with this important con- 
stituent, and that it diminishes as we get inland. A gentleman 
farming on the coast sent, some little time since, several samples 
of mar! from different pits in his neighbourhood to Dr. Voelcker 
for analysis, with the following result :— 

Becr. Beautrev Ratts. 
1Sample. Pit A. 3 Samples. Pit B. 
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The samples, it will be seen, were in rather a dry state, which of 
course rather enhanced the percentage of other constituents than 
water; they were found to contain upwards of 25 per cent. of car- 
bonate, but, unlike chalk, no phosphate of lime. The following 
analysis by Mr. Albert Spooner is of a sample taken from a pit 
at Holmsley, near the railway, and shows but a small amount of 
lime. Mr. Esdaile, of Burley Manor, has applied marl found on 
his estate, a few miles north of this, to his sandy soils with 
decided benefit, although only at the rate of 15 cart-loads per 
acre. On having this marl analysed, phosphate of lime was 
found to be absent, and carbonate of lime rather deficient. It 
is, of course, very important that an analysis should be made of 
marl before it is applied. Two samples of supposed marl were 
recently sent me, and were found to contain no lime. When 
lime is deficient, but not absent, it may be desirable to use 
ehalk in conjunction with it. 

Sample of Marl from Holmsley. 

Moisture so” ects 3 
Water of combination SMe Fae 148 
Carbonate of lime Le ge Rae 88 
Clay, &c. os. aero cone seesomee 

100-00 

It has elsewhere been observed that the highest portion of the 
Forest is to be found on its northern, or rather its north-eastern, 
border. Thus we find that at Fritham, near the Royal Oak, the 
level is 396 feet above the sea. Thenee passing south in the 
direction of Lyndhurst, we find the bench marks give re- 
spectively 377, 373, and 166 feet. Taking the road from 
Cadnam to Ringwood, we find at Stony Cross 347 feet, and 
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further on 373, 230, 338, 208, 339, 333, and 311 feet at Picked 
Post, from which place it descends to 137 feet midway between 
that and Ringwood. ‘There is also some high land in the neigh- 
bourhood of Burley, where 306 and 279 feet are marked ; but 
very near the latter only 156 feet at the foot of a hill. 

At the point where one of the main branches of the stream 
which terminates at Lymington crosses the road we have lately 
mentioned, we find the bench mark 230 feet. After pursuing a 
course for a mile, we find it at 183 feet, a fall of nearly 50 feet 
in that distance. Two miles further on we note it at 107 feet. 
Another branch of the same stream has a fall of 70 feet in the 
space of two miles. The average fall of the streams is, how- 
ever, about 24 feet per mile, from their origin to the sea, 
Although there are some plains and much boggy land in the 
Forest, the larger portion of its surface consists of undulated 
land and low hills, the major part of which slopes to the south 
and the west, although some portion has a northerly and easterly 
aspect. The direction of the streams simply shows the slope of 
the valley through which they run, for that of the land drained 
may lie at right or obtuse angles with these valleys. 

As the highest part of the Forest is less than 400 feet, and the 
highest part of Hampshire upwards of 800 feet, the contrast is 
most favourable, and its moderate elevation goes far to counteract 
the poverty of the soil. 

X. RAINFALL. 

The rainfall of a district is important as affecting its profitable 
cultivation, and in determining whether it is more desirable in 
certain cases to grow corn or grass. It isa well known fact that the 
Eastern counties of Britain are particularly suited to the growth 
of corn, and the Western to grass, and this corresponds pretty 
closely to the difference in the rainfall, which is considerably 
greater in the West than in the East. There is a large breadth 
of country lying in the centre of England which is well adapted 
for either, where the rainfall is not in excess, but where the land, 
on the New Red sandstone, is very favourable for retaining its 
fertilising moisture. Notwithstanding its small rainfall, the 
Eastern counties are celebrated for the growth of roots, for which 
a certain amount of summer moisture is a sine qua non. This 
success is due partly to the fine state of division to which the 
surface of the land is naturally and artificially reduced, and 
partly to the fact that the difference in point of rain between the 
East and the West is not so remarkable or so different in the 
summer as the winter months, The average rainfall of the king- 
dom is considered to be about 26 inches, and if this is the case, 
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we may consider that the district of the Forest exceeds the 
average by about two inches; for on comparing a register kept 
by myself at Eling, I find the rainfall for the last eleven years 
amounts to 29°57 tachese ; whilst another kept by Mr. A. Hogg, 
land steward to E. A. Drummond, Esq., records during the same 
course of years an average of 31° 84. Cadlands lies about ten 
miles south of Eling, and ierclonsee much nearer the Channel. 
In the absence of other records, we must assume the mean of 
the two, 30°7, to represent the average of the district, and this 
will be seen to exceed the general average of the kingdom by 
about 4 inches. 

This fall of upwards of 30 inches represents a weight of 
2000 tons annually per acre, or about 2,000,000 of tons per square 
mile ; and assuming that the Forest contains 100 square miles, we 
have a gross fall of 200,000,000 of tons per annum, of which we 
may consider 5/°6 per cent. is evaporated, but leaving 84,000,000 
tons to be filtrated and pass annually to the sea. It is reasonable 
to expect that this large amount of water, conveyed as it is by 
some ten or twelve daicrent streams, seven or eight of which 
discharge directly into the sea, can Ss dealt with so as to insure 
some benefit from lrrigation, and an abundant supply for ponds 
wherever they may be required. The following is the annual 
rainfall at Eling and at Cadland for the last 11 years, as noticed 
above :— 

Eling. Cadlands, 
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There are few mills and little mill-power within the ranges 
of the Forest, the fall of the streams being for the most part 
gentle; there is, however, no reason why the water in many 
situations could not be rendered available for irrigating the con- 
tiguous land. 

In some elaborate experiments carried on by Mr. Dickinson, 
of King’s Langley, some years ago, and communicated by Mr. 
Parkes in his excellent paper in the fifth volume of this Journal, 
we find that of an average rainfall of eight years, amounting to 
nearly 27 inches, 42:4 per cent. filtrated through the soil, and 
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57°6 per cent. evaporated. The evaporation was, of course, 
greatest during the six summer months, when it amounted to 
nearly 93 per cent. of the fall, while, in the six winter months— 
October to March inclusive—little more than one-fourth evapo- 
rated. In six of these years out of eight there was no filtration 
during four of the summer months. 

At present no doubt a large portion of the rainfall of the 
winter months remains in the bogs and low places of the Forest 
to be evaporated during the summer. This would be dealt with 
under a different system, and discharged into the watercourses, 
and the climate thereby greatly improved. 

XI. Tur CULTIVATION OF THE FOREST. 

We now approach the most important, and at the same time 
the most difficult, branch of our subject, ze, the agricultural 
value of the land in the New Forest, and the means for its 
improvement. Were we to rely on the expressed opinions of 
many gentlemen living within and around the district in ques- 
tion, and whose opportunities for gaining information are by no 
means to be despised, we should have to record the most dis- 
cordant and contradictory opinions; and it would be difficult 
indeed for a stranger to find his way to the truth through such a 
chaos of ideas. Some will insist that the soil throughout only 
requires capital and labour (both of which it is contended would 
be remunerative) in order to convert it, if not into a garden, at 
any rate into fertile land, not inferior to the best of the sur- 
rounding properties. Others boldly maintain quite the opposite 
opinion, and contend that, with the exception of some of the 
land now covered with faiben the remainder is a waste, inca- 
pable of redemption, that it would never repay the expense 
of breaking up, and that it is not worth more than Is. 6d. per 
acre. Such opinions as the last have been expressed by those 
who possess forest rights, who exercise the right of pasturage, 
and who do not wish to relinquish these rights, but express a 
great idea of their value. Such opposite views, however, 
appear to negative one another ; for surely if the land is of little 
or no value, the rights thereon can scarcely be worth retention. 
It must surely be the interest of the commoners, if they wish 
to secure good compensation for their claims, to enhance, rather 
than to depreciate, the quality of the land. and the eaodness 
of the pasturage. Probably there never was a case in which 
the truth of the motto was better illustrated— 

“Tn medio tutissimus ibis.” 

It may, I think, be taken as a fact, that all the land occupied 
by furze would pay to break up and cultivate, and that much of 
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the land occupied by fern, particularly where it grows luxu- 
riantly, would also so respond. That any land that has pro- 
duced good timber would also pay for cultivation after the 
timber as been removed, and the bogs would, for the most part, 
after being drained. That where the heath grows freely and to 
some length, although it would be most prudent to wait two or 
three years after the right of turbary has been extinguished, so that 
the surface should be quite covered, and a large amount of achieiet in- 
sured from the burning of the an would yet, after the expiration 
of such time, pay for breaking up. However, after all this Jand has 
been thus secured for cultivation, there will yet be a very large 
margin so poor and unpromising, that it would be vain to expect 
that Fe could be broken up for tillage with any prospect of remune- 
ration, The proportion of land at present occupied by timber, 
and including the new enclosures and the old ones disenclosed, 
are supposed to be about 27,000, so that this would leave about 
36,000 covered with heath, fern, and gorse; and there are some 
who entertain a strong opinion that 30,000 of this is totally unfit 
for cultivation, and would not pay three per cent. for the capital 
expended in hreakite it up; and that if it were devoted to 
planting fT OF winch alone it may be fit, it would greatly 
injure the renential value of the nelolbentieen to have this 
30,000 so planted, in addition to the 27, 000 previously enclosed 
or cr timber. There is much force a this argument, more 
particularly as, putting aside the claims of those now resident in 
the neighbourhood, it must be remembered that the greatest 
source of revenue to be derived from the Forest would undoubtedly 
arise from the sale of spots for residence, of sufficient size to 
be attractive and desirable. It would therefore be extreme folly 
to do anything calculated to lessen the value of such spots, and 
this fact offers to the present residents the best possible secu- 
rity that nothing will be done likely to injure the residential 
value of the neighbourhood. 

I cannot, however, agree with the opinion that 30,000 acres 
are totally unfit for tillage, which, if correct, would leave only 
6000 suitable for that purpose. And although the question 
can only be settled by actual experiments, these might be in- 
stituted in different localities so as to decide the question without 
any great loss. Yet I must hazard the conjecture that not less 
than 20,000 acres would be found to repay the expense of tillage, 
thus leaving 16,000, one-half of which might be planted with larch 
and fir, ond the ener might remain open, or be sold with the 
woody ‘portion it adjoins. The residents could hardly complain 
of this, more particularly if the timber in the old forests now 
thrown open were realised when of most value, and the land thus 
cleared devoted to tillage, reserving the new enclosures for timber 
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purposes for some years to come. As this plan would secure 
the drainage of all the bogs in the Forest, its climate would be 
improved, and the residents would therefore have nothing to 
complain of on the score either of health or beauty. In devoting 
a fair amount of the Forest for residential purposes the wooded 
parts would, of course, be selected, and the most attractive sites, 
whether these were to be found amongst the old woods or the 
present enclosures, The argument that has been used in opposi- 
tion to the scheme for submitting to public competition some of 
the best sites for residential purposes, viz., that that plan would 
not employ so much Jabour, nor produce so much food, as if cut 
up into small plots for tillage, will scarcely bear the test of 
argument; for it surely must be apparent that, by importing 
some of the capital realised in London or other large cities, we 
import and apply the means of employing a considerable amount 
of labour in building and laying out the grounds; in addition to 
which a considerable income, derived from other sources, would 
be permanently expended in the neighbourhood ; whilst in the 
scheme of small allotments it will be the income only produced 
by the soil itself that can be so expended, and, if from adverse 
seasons, it should not be remunerative, the occupants will become 
dependent on charity. Some have gone so far as to advocate a 
scheme closely bordering on communism, viz., that Government 
should supply the capital required, not only to bring the land 
into cultivation, but also to keep it going afterwards. This, of 
course, must cover a twelyemonth’s support to the man him- 
self, as, from being without capital, he would require to be kept 
a twelvemonth before his produce could be realized. With equal 
reason it might be argued that the Government should supply 
capital for our shoemakers and tailors, and all small tradesmen 
deficient in capital. 1 may dismiss this scheme with the obser- 
vation that it would be contrary to our system, unsupported by 
our laws, and would, I feel sure, prove in the end calamitous 
in its results. There will be abundance of opportunities of test- 
ing the advantages of small allotments, should many of the 
small commoners receive their compensation in land, which 
they will either cultivate themselves, or dispose of to others. 
Besides which, sufficient allotments would be attached to the 
labourers’ cottages that would require to be erected to meet the 
demand for labour which other improvements would require. If 
this is not sufficient, the philanthropical friends of the poor 
could step in and purchase land, and let it out in suitable allot- 
ments and at moderate rents, 

The means required for bringing much of the Forest Jand into 
cultivation are grubbing and burning, chalking, marling, and 
draining, The expense of these operations will materially depend 
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on the precise locality, and the distance to be overcome. The 
cost of grubbing may be estimated at from 4/. to 8/. per acre, 
including the burning necessary, the latter extreme price being 
incurred where the roots of underwood are thick, and where there 
are a quantity of stool moors to remove, The timber in many 
instances will partly compensate for this expense. It is very 
common for labourers to receive the old stools for fuel for the 
expense of removing. Where furze alone has existed the expense 
will not be so heavy, but must be taken at the minimum, whilst 
the cutting and burning of turf or heath will range between 
the two. 

It is difficult to estimate what proportion of Jand will require 
the operation of draining; but one fact may be accepted, viz., 
that, although the expense may be more, the returns are likely 
to be most favourable where a clay subsoil points out the neces- 
sity of draining, except in certain instances where the surface 
soil is extremely shallow or has been almost entirely denuded. 
The expense, where tiles or pipes are used, may be taken at 
about 6/. per acre, the larger half being required for the cost 
and carriage of the pipes. I have observed that the expense of 
draining new enclosures is almost entirely incurred for labour, 
and there is no filling in, as the drains are left open. The expense 
per acre is only 1. 5s. 3d., according to the returns which were 
made in 1867. 

It is impossible to estimate the expense of draining the bogs, 
as their depths vary and are extremely uncertain, sometimes 
being only knee-deep, at others double and treble this depth. 
It is by no means uncommon for hunters, and particularly if 
they are strangers, to be so mired as to be unable to extricate 
themselves or their horses without assistance ; and sometimes the 
aid of horses has been required to extricate the unfortunate 
animal. In most cases, however, one large channel will drain a 
large quantity of land; and a fall will generally be found in the 
great majority of instances, as the land has a declivity of nearly 
400 feet from the high ground on the northern part of the Forest to 
the sea on the south. Ifa fall cannot be secured from the bottom 
of the bog to the nearest stream, artificial ponds might absorb 
the surplus water. 

In no part of the Forest do we find any of the strata belonging 
to the Secondary series, and thus we cannot be surprised that 
throughout its extent there is a great deficiency, if not an abso- 
lute want, of calcareous matter. It is true that a very few miles 
only separate the northern borders from the chalk soil, and that 
this chalk basin underlies the whole of the Forest, to crop out on 
the surface on the high hills on the western part of the Isle of Wight; 

but the depth at which the chalk lies underneath the London 
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and Plastic Clays is, of course, an insuperable obstacle, on the 
ground of expense in raising it to the surface. This difficulty 
is, however, to a great extent, obviated by the existence of nu- 
merous marl-pits in various parts of the Forest, but mostly to the 
south of the Railway. These marl-pits have, in times gone by, 
been largely availed of for the improvement of the surrounding 
land, and considerable benefit has been derived therefrom in 
many instances, and particularly on light sandy land ; but in other 
cases, where the land is naturally retentive, the application has 
so much increased the tenacity of the soil as to neutralise the 
good effects of the limited percentage of calcareous matter thus 
imported, and to occasion the preference to be given to the 
application of chalk, procured at a greater cost per ton, but at a 
less expense for a given amount of calcareous matter per acre. 
The number of public marl-pits is stated in the Book of Forest 
Claims to be twenty-four, and, as a charge of 6d. per ton is made 
for royalty, the ‘quantity dug annually is known, and of late 
years it has been extremely trifling. The advantage of these 
pits will, however, be very largely availed of when the Forest is 
broken up and cultivated, and will be found of great advantage, 
particularly on light soils deficient not only in calcareous matter 
but in clay likewise, An inspection of the analyses which ac- 
company this paper will show the amount of calcareous matter 
found in marl, and, by comparing it with chalk, a guide will be 
afforded as to the respective advantages of the application of the 
one or the other. 

One advantageous feature belonging to the New Forest is the 
existence, in almost every direction, of good roads; due partly 
to the excellence of the material with which they are made and 
repaired, but still more to the absence of hedges and hedge-row 
timber, so that they are freely exposed to the drying effects of 
the wind. Such being the case, marl and other materials can 
be carted at a moderate expense, and may be reckoned, perhaps, 
including the filling, at 1s. per ton the first mile, and 6d. per 
ton afterwards; so that 20 tons of marl can be conveyed an 
average distance of two miles for 30s., or three miles for 40s., 
the cost of digging and filling being about 6d. per ton. The 
question of using chalk or marl will be determined partly by 
the respective cost of each, but still more by the necessities of 
the land to which they are intended to be applied. If clay is 
nearly absent from the land, then undoubtedly it will be highly 
advantageous to use marl; but if the land is tolerably stiff, and 
if there is a clay subsoil, then undoubtedly chalk will be most 
advantageous, from the much larger percentage of lime con- 
tained. The railway, which pursues an oblique and irregular 
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course from north-east to south-west, offers the most favourable 
facilities for the application of chalk, as it can be brought either 
from North Hampshire or Dorsetshire at a very moderate ex- 
pense. It may be laid down either at Lyndhurst Road, Beau- 
lieu Road, or Holmsley, at a cost of from 3s. to 4s. per ton, If 
another ls. per ton is allowed for carting on the land, 20 tons 
can be applied per acre at an expense of from 4/. to 5/.; and as 
this 20 tons would supply about 10 tons of lime, it may be 
considered amply sufficient. 

In this country the fertility of land depends as much or more 
on its mechanical as on its chemical condition, morte particu- 
larly as its deficiencies in the latter respect can be more easily 
supplied by artificial means. Therefore, highly as we may 
estimate the phosphate, the potash, and the ammonia found 
in various degrees in the most fertile land, yet the capability of 
working freely under tillage, and the power of absorbing and retain- 
ing moisture sufficiently, is of more importance still. Indeed, it 
is the absence of this faculty that makes it so extremely doubtful 
whether the thin white gravel which occupies the high land in the 
northern part of the Forest will pay for cultivation ; and in support 
of this view it is worthy of note that such land is furthest 
removed from the marl-pits, which are mostly to be found in the 
south, and whose aid the land in question most requires. It 
should be observed, that at Holmsley the railway cuts through a 
marl, and thus an almost unlimited supply can be afforded to 
soils along the line, and also, for that matter, considerably 
beyond it. 

From various analyses made of the marls of the Forest, we 
may roughly consider them as containing 50 per cent. of clay 
and 25 per cent. of carbonate of lime, with no phosphate of 
lime; whilst chalk contains about 90 per cent. of carbonate 
of lime and often appreciable percentages of phosphate of lime. 
It will require, therefore, 70 tons of marl to supply the same 
quantity of carbonate of lime that would be furnished by 20 
tons of chalk; so that if the object of the application were to 
supply the carbonate of lime to the soil, and the cartage was 
three miles respectively either from the marl-pit or the railway- 
station, the chalk could be applied at a cost of 5/. 10s. per acre, 
whilst the expenses of the marl would not be less than 8/._ It is 
only in cases where the soil is exceedingly thin, arid, and 
deficient in aluminous matter that the latter expenditure will be 
justified, or in instances at a much less distance from the marl- 
pit. We may take it as a rule established by precedent that the 
minimum quantity of chalk that should be applied to any soil 
requiring it would be 14 tons per acre. It would take some 40 
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tons of marl to supply the same quantity of lime. If the land is 
light, and will be improved by clay as well as chalk, nothing can 
be better than to apply some 40 tons of marl. Should it, how- 
ever, be likely to become too adhesive from this quantity, the 
application may, with much advantage, be divided between marl 
and chalk, applying some 25 tons of the former and 7 or 8 of 
the latter. On the other hand, where there is a clay subsoil and 
the surface is somewhat stiff, it will be found, in most instances, 
that chalk alone will be the most beneficial application, and 
particularly in the vicinity of the railway. 

The marl-pits, although 24 in number, are mostly situated in 
the southern part of the Forest, and there are but few on the 
north side of the railway. ‘This is rather to be regretted, as 
there is a large portion of thin poor land belonging to the 
Bagshot sands in the neighbourhood of Picked Post that would 
no doubt derive much benefit from the application. There are 
two pits at Boldrewood that might be available, but their use 
would involve a cartage of several miles to a large portion of the 
land in question. This land, however, being so poor, is not likely 
to be broken up for tillage for many years, and therefore will not 
require the marl; but the belt of Bracklesham beds still further 
north is likely to be more responsive, and there chalk or mar! 
would be very beneficial according to whether the sand or the 
loam predominates. When, however, the surface is sandy, and. 
the subsoil also sandy, the prospect of successful tillage is. 
altogether remote. 

It may not be without use to quote some recorded experi- 
ments instituted to show the power of soils to abstract and retain 
moisture. It has been found that from 100 lbs. of the following 
soils, perfectly dry, water will begin to drop :— 

lbs. 

Quartz sand, when it has’absorbed’’’.. 3. 0.) 20" UN 25 
Calcareous sand, Ap ee 29 
Loamy soil, ss Ls 40 
English chalk, ca s oe Ns > RED ee 
Clay loam, * ms TONY 000, So Oe epee, 
Pure clay, 35 ae A eTED Seo. oS saa sea LO 

The latter soils, which absorb most, also retain it with the 
greatest pertinacity. 

The high royalty of 6d. per ton charged on all marl dug in 
the Forest has no doubt assisted to bring its demand to a 
minimum, in common with the fact that the private lands around 
are pretty well saturated with this fertiliser. A considerable 
reduction would not only stimulate the extensive employment of 
it in the: Forest itself when broken up, but might stimulate a 
considerable demand beyond the Forest. 
VOL. VII.—s. 8. s 
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XII.— Opinions oF RESIDENTS AND PRAcTICAL Men ON THE 
VALUE OF THE ForEsT. 

As we have already stated, the most contradictory opinions 
are entertained respecting the value of the Forest lands. Replying 
to a few questions from the author, a resident thus writes :— 

“Except in small portions which adjoin properties already in cultivation, 
I do not believe that any of the land now open (7. e. not timbered) would pay 
3 per cent. for reclamation. 

“T believe 380,000 acres are unfit for any cultivation (7.e. breaking up), 
except for fir, and that it would be destructive to residence in the district to 
have, in addition to the present moorlands, of say 30,000 acres, another 30,000 
acres of fir.” 

Mr. William Warner, of Botley, who has had much experience 
both with timber and with breaking up waste lands, says :— 

““T have had land myself which was producing only from 5s. to 7s. per 
acre as woodland, and by breaking it up, at an expense of 201. per acre, I 
have made it worth from 40s. to 45s. per acre. Such lands as that would pay 
any owner for breaking up, but there are some descriptions on which it 
would be more profitable to grow underwood.” 

Mr. W. Warner also said his father had some timber valued 
in one year, and revalead twenty years afterwards :— 

“Tt only paid 38 per cent. on the outlay when cut down; but had it been 
done earlier, | should have been considerably in pocket by it. 

“Being pretty well acquainted with the New Forest, I should say that 
there was not an acre of land in it which would not profitably grow either 
corn or timber. In fact I have not seen any land in the Forest but would 
pay, if only the right plants were put in the soil. As to the people who have 
rights in the Forest, and would not like to see it enclosed without receiving 
compensation, that, I think, could be easily met.” 

To show the great depreciation in the price of oak, we have 
only to compare the value put on it by the three surveyors, 
Messrs. Menzies, Murton, and Mathews, who were requested to 
report on the value of the Forest property of the Crown in 1854, 
when they estimated that there were 30,000 acres of good planta- 
tions, which in 70 years’ time would contain 60 oak-trees per 
acre worth 102. each at 4s. per foot, amounting to 18,000,000/7., 
which sum would be realised by putting out at compound interest 
1,800,0002. The same valuers at the present time would pro- 
bably reduce their estimate nearly one-half to meet the present 
reduced price. 

I have said that there are very contradictory opinions ex- 
pressed as to whether the land of the Forest would pay for 
tillage. Mr. Thomas Hill, who has farmed for some years on 
the borders of the Forest, writes in reply to some questions :— 
“T do not think the Forest would pay to cultivate, except where 
the timber and the furze grow, as most of the soil has been taken 
away for turf, but much of the heath land might grow Scotch fir.” 



Agricultural Capabilities of the New Forest. 259 

He adds: ‘‘the expense of grubbing the furze would be 47. 10s., 
the timber 67. 10s., or more, draining 4/., chalking or marling 
about 62, tillage and manures 4/. 10s., besides fencing, iron 
buildings, and cottages. 

Mr. Dickinson, on the other hand, who has farmed at New 
Park and Burley Lodge since the land has been no longer 
required for the purpose of growing hay, &c., for the deer during 
the winter, entertains the most favourable opinions as to its 
agricultural capabilities. His opinions are derived from the 
results he has obtained at New Park and Burley Lodge, which 
he rents from the Crown. Mr. Dickinson, however, confesses 
that outside his own farms his observations of the New Forest 
have been mostly confined to the district around him. It is well 
known that he has grown, particularly at New Park, some extra- 
ordinary roots and other green crops, particularly Italian rye-grass, 
as well as grain; and it is equally well-known that the means he 
has put in force in raising them have been exercised with no lavish 
hand. The rent paid by Mr. Dickinson to the Crown amounts 
to 8167. per annum, which, however, includes the interest of 
money expended in a steam-engine, iron pipes for sewage, or 
rather manuring, irrigation, and the erection of some excellent 
farm buildings; and as the mansion formerly occupied by the 
chief officer in the Forest is included, it must be acknowledged 
that the rent is no doubt a just one. Moreover, it was open to 
public competition, and it was fairly taken. Mr. Dickinson is 
deserving of great credit for the spirited manner in which he has 
carried on the farm. Some 30 acres of the land at New Park 
are under the influence of sub-irrigation, the material for which 
is supplied by the drainage from the extensive cattle-sheds 
and stables, and is distributed through the iron pipes by means 
of the steam-engine, diluted by water from the stream which, 
coming from the centre of the Forest, passes through Burley 
Lodge and New Park on its passage to Brockenhurst and 
Lymington. It must not be forgotten that a good portion of the 
New Park Farm has been under cultivation for many years, but, 
for want of the same liberal expenditure, with nothing like the 
results that are now to be seen. It must also be borne in mind 
that the geological division to which New Park belongs is the 
most favourable for cultivation of any land in the Forest, viz., the 
Fluviomarine, whilst the smaller farm at Burley Lodge is situated 
on the Barton clay, the second best formation; and on these 
strata most of the Forest woodlands are found. With these facts 
before us, we are of opinion that whilst it would be absurd to 
adduce these farms as a sample of the whole of the Forest, or 
even as a specimen of the average land, yet the great success 
which has there attended cultivation speaks strongly in favour of 

s 2 
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the climate of the Forest, and the natural capabilities of a large 
portion of its soil; and, I may add, affords a strong argument 
in favour of its more extended cultivation, It is in vain to point 
at the liberal appliances which are at the command of a wealthy 
man, for no one presumes that any portion of the Forest would 
pay for cultivation unless it was supplemented by liberal manuring 
and spirited treatment. There is one strong suggestive feature 

connected with Mr. Dickinson’s experience, that is, at the 
smaller farm at Burley Lodge, consisting of 160 acres, only 
60 acres were cultivated when he took the farm, and the remaining 
100 acres he has broken up himself, and with most favourable 
results. In the absence of other examples, with the exception 
of isolated spots and cottagers’ gardens, I may be excused for 
directing special notice to this the largest example of Forest 
land being brought into cultivation during the present century. 
Subjoined is a “Seman aedtion from Mr, Dickinson received 
a short time since, in which he says :— 

“The farm I hold here is 270 acres, and it is said that it has been cultivated 
many years, therefore ought to be productive. You have seen the produce 
of it on several occasions, and know as much about it as I can tell you. I 
have another farm, 160 acres (Burley Lodge), 4 miles off. About 100 acres 
of this was forest-land, growing furze, fern, and every other kind of rubbish. 
These 100 acres I cleared, and have grown as good crops of everything as I 
desire. ‘The carrots this year got the second prize at Birmingham; they 
were certainly the finest I ever saw. I will answer your questions about the 
acres not planted. I do not think I can give you a very reliable opinion upon 
it. My journeys over the Forest have principally been from New Park to 
3urley Lodge and back. So far as I have observed, every portion of this is 
capable of being cultivated, and of producing good crops of all kinds of grain, 
roots, and grass. There is some land between Burley Lodge and Ringwood 
I have passed over a few times of indifferent quality—bogey; that would be 
rather more costly to cultivate, and not so productive; but I have an opinion 
that, if properly handled, it might be made to irrigate all that adjoining; and 
there is the finest description of marl underlying a good deal of the Forest 
that has the most wonderful effect in stimulating the growth of grain and 
grasses. i 

“The cattle do well upon the Forest from May until the Ist of August; but 
the value is entirely out of the question, because if your animals are of a kind 
to make flesh, they do not all find their way home. The number it is capable 
of keeping I cannot give you any intimation of. A few rides through the Forest 
would convince you of the quality of the land. Thistles grow not unusually 
6 feet high; fern nearly as high; oaks as straight as a ladder-pole, any length 
you would like to have them. It makes no difference to me what is done 
with the Forest, but I think it a scandal that such a tract of land should be 
unproductive, and that men should be driven away, or be obliged to do what 
they ought not, to get a living during the winter.” 

I also subjoin with much pleasure the opinions of Mr, H. 
Bone, of Avon, a sound practical agriculturist, who, farming 
successfully on the borders of the Forest, has given the subject 
much thought and attention. He thus writes, in reply to a series 
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of questions on which his opinions were solicited. The first of 
these questions relates to the dimensions of different portions, 
and has been replied to elsewhere. 

«9. I do not consider the poorest land of the Forest adapted to the growth of 
larch, but I think it would grow Scotch fir, and pay well for so doing; and 
after the crop of fir was removed, it would become useful for other purposes, 
T have known land equally poor, and of similar character to the worst in the 
Forest, return 40/. per acre for Scotch fir of 40 years’ growth. Larch would 
thrive well on the more staply lands of the Forest. 

**3. All the best lands of the Forest are under plantation (enclosed), young 
erowine timber unenclosed, or old matured timber ; if this is excepted, a very 
small proportion of the residue would be of sufficient quality to pay for culti- 
vation as corn-land. I should think not more than one-tenth part. 

“4, Ido not think any great good will accrue to the country through an 
enclosure of the New Forest unless the Crown sells the whole (that is all that 
remains to it after the rights of the commoners and others are satisfied). If 
the Crown retains those portions now growing timber, it will be impossible to 
dispose of the remainder to the best advantage, whether as building sites, or 
for agricultural or other purposes. Before the Forest generally can be made 
habitable, it must be drained. To do this effectually, outfalls and main 
channels for the discharge of such drainage must be provided; these main 
channels will be required through the length and breadth of the Forest. 
Roads will have to be formed for the accommodation of different properties 
and districts, ln setting out the several lots of land, they should be so 
arranged as to embrace portions of the high poor lands with some of the good 
stapled lands, including also some young plantations and older timber, with a 
good building site. If this plan were adopted, properties of various extents 
would be the result, which I consider would be very desirable. Although I 
consider so small a portion of the Forest would pay for cultivation as corn- 
lands, | am not prepared to say what would be the condition of such lands, 
or what their powers would be, after large amounts of capital had been 
expended on them. They may be made fruitful, but possibly “the toll 
might be heavier than the grist.” Hence it appears to me the owner should 
be a man who could afford to sink capital, having other objects than agri- 
culture, such as making what is termed a desirable residential property. 
In carrying out this object he must improve the land, render it more or less 
productive, and the country at large would be benefited. I need not point 
out the beneficial change we, in the immediate neighbourhood of the Forest, 
would experience through having this large tract of land respectably inha- 
bited; it would simply be the difference of living in a good neighbourhood 
instead of a bad one. The great help towards the staple improvement of 
forest-land is marl, of which unlimited quantities are to be obtained. Chalk 
is also quite within reach by the aid of railways, and at a cost within range. 
Quite as much timber, equally good, and much cheaper, would be produced 
if the Forest were in private properties instead of the property of the Crown. 
You have only to look at the timber growing on private properties within 
the Forest boundary to be assured of this. 

“Tt may be right to apportion recreation-grounds in the neighbourhood of 
towns and villages, but as to pasturage for the same I apprehend the rights 
of the commoners would be considered, and compensation given either in land 
or money before enclosure could proceed. ‘The commoners would be the 
greatest, and I think the only sufferers through an enclosure; therefore in 
considering their rights they should be dealt with liberally ; and when com- 
pensation is made in land, it should be allotted as near as may be to the 
freehold, through which they obtain their common rights, By commoners I 
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mean small freeholders. The strictly legal compensation to these people 
would not recoup them the benefits they now derive; but then it may truth- 
fully be said they now get more than they have legal ‘right to. 

“5. A great deal of land, similar in appearance and quality, commences at 
ialidet shot and continues from thence to Verwood and the neighbourhood 
of Wimborne. Having crossed the Stour valley you again meet with the 
same description of land, extending to the neighbourhood of Dorchester. All 
through this district considerable quantities of land have been brought into 
cultivation with variable success, although generally to the loss of the first 
beginner, Still, once broken up, the soils have been kept in cultivation ; and, 
becoming oradu ully improved, they support a considerable population, and 
add materially to the wealth of the country. 

“The cost of bringing such land into cultivation varies according to situation 
and circumstances. 

“With the New Forest land you will have to consider— 
Cost of drainage. 
Cost of staple improvement. 
Cost of breaking. 
Cost of fencing. 
Cost of necessary buildings. 

These items will reach at least 157. per acre. Add to this the amount per acre 
the land would fetch if sold, as I propose, and then estimate the value to rent ; 
and, whether a lucrative investment will be the result or not, much good will 
be effected and the national wealth increased.” 

I do not require any excuse in calling particular attention to 
one or two strong points in Mr. Bone’s remarks, in which I 
entirely coincide. (1.) The necessity, supposing the Forest is to 
be broken up, of dealing with the enclosures and wooded part, as 
well as the open wastes, and so arranging the sale lots that each 
may partake of both classes of soil. (2.) The certainty that the 
timber would not be depreciated by such sales, as it would be 
equally well protected in the hands of private owners as in that 
of the Commissioners. 

Some little idea as to the prospect of recompence likely to 
arise from breaking up waste lands of an apparently unfavourable 
type may be afforded by examples of various commons in South 
Hampshire, and particularly in the neighbourhood of Botley, 
Bunsledon, and Titchfield. One of the most recent is the 
latter. The many occasions on which | have ridden and driven 
over these wastes enables me to testify as to their former most 
unfavourable appearance, and the emblems of barrenness afforded 
by their productions or by the appearance of their subsoil when 
it was brought to the surface occasionally. The success that has 
attended flee efforts is sufficient to lead to the inference, that 
no matter what the main portion of the soil consists Gf--avhenime 
chalk or gravel, sand or clay —if we get rid of the surplus bottom 
water where it exists, and by deep cultivation and an admixture 

of soils render the lana capable of retaining a proper amount of 
moisture, cultivation and manuring will supply all the rest. 
One of the most recent instances afforded is that of Titchfield 
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Common, over which many and many a time | have met the 
winter’s blast and the summer’s heat, in either case intensified 
by the arid and dreary character of the district, and I have the 
opportunity of testifying from many sources the very great satis- 
faction which has followed the successful exertions of the valuer, 
Mr. Richard Wooldridge, of Titchfield, in bringing it into cul- 
tivation, and from whom the following brief communication will 
be read with interest :— 

“ Titchfield Common, county of Southampton.—This common waste of the 
manors of Titchfield and Swanwick, extent 1200 acres, was awarded under the 
‘Enclosure Acts’ in 1866. As valuer | was fortunately able to effect an agree- 
ment between the Lords of the Manors and the copyholders that the land 
should be allotted as of freehold tenure; it would otherwise have been copy- 
hold, subject to arbitrary fines and other manorial rights, most discouraging to 
liberal outlay of the requisite capital to bring the land under proper cultivation 
as agricultural property—but this difficulty removed, a large proportion of the 
land has become productive and valuable arable. ‘The soil consists of a small 
proportion of dry gravel surface and substratum, but more generally loam and 
clay, more or less mixed with gravel resting on retentive substrata, generally 
requiring drainage and in every part the application of marl or chalk, Asa 
rule, the land requires subsoiling by hand-trenching or double-ploughing to 
break through a hard concreted band, locally called the pan, lying usually 
from nine to eighteen inches under the surface. These operations cost from 
15/. to 25/. per acre, less the first and second crops, say turnips or potatoes, and 
oats. ‘he effectual performance of these first acts of tillage is, in my opinion, 
the most economical as well as the best management. If the land is intended 
for pasturage, it requires cultivation some few years with vegetable crops 
previous to laying down, to ensure the growth and destruction of the seeds of 
indigenous plants. I have felt great interest in the work of reclaiming this 
waste, and you may infer that | attach much importance to the addition thus 
quietly made to our national wealth and civilization. It is particularly pleasing 
to see the space of the dreary old common dotted here and there with neat free- 
hold cottages and well-managed gardens, each occupied by the owner, who, 
although perhaps not entirely free of borrowed means, is making his way 
surely to independence and comfort unknown to him before this local property 
had existence.” 

Mr. James Withers, the writer of the following short com- 
munication, in reply to some questions put to him, is a practical 
and experienced agriculturist, who, although he has farmed for 
some years on the other side of the Southampton Water, is well 
acquainted with the Forest, and for some years lived and farmed 
on its borders :— 

“1 consider that three-fourths of the Forest would pay for breaking up for 
tillage and pasture, and the poorest part will pay for planting, if properly 
treated. It should be trenched two feet deep, and if wet, made dry by open 
drains. I think every town and village should have in its immediate neigh- 
bourhood a portion of the land set apart for recreation and pasturage, and that 
the best sites in the Forest should be set apart for residential purposes and 
gradually brought into the market.” 

In reply to the question as to whether he is aware of land of 
similar quality being brought under cultivation successfully, he 
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mentions Curdridge Common, Waltham Chase, Durley Common, 
besides twelve acres attached to the New Forest Union. Headds— 

“The grey sand and the white pebble are the poorest soils, but when properly 
treated, often prove the best for the growth of fir. I know land which has a 
poorer appearance than any in the New Forest cultivated for fir of various 
kinds, proves most successful—in the neighbourhood of Bagshot in par- 
ticular. he cost will vary according to the nature of the work in grubbing. 
The wood land, if thickly planted with timber, would cost 6. or 7/. per 
annum for grubbing, while the heath and furze could be done for less—about 
Al, or 5/., and a great portion could be broken up with a stroug plough and four 
horses. I should judge that the average cost of first breaking would be about 
5/. per acre, the after horse-labour about 2/. or 3/.—altogether about 8. per 
acre to complete a seed-bed. A great portion of the surface should be burnt, 
which I know from experience is the best course to pursue.” 

In the xvith volume of this Journal there is an excellent 
practical paper, by the Right Hon. J. E. Denison (Speaker of 
the House of Commons), on the subject of breaking up and 
cultivating woodlands in Nottinghamshire. The experience of 
the writer as well as that of his steward, Mr. Huskinson, shows 
a considerable profit on the practice, which, however, is en- 
hanced by the high price of corn which prevailed about sixteen 
years ago, and also by the fact that in most of the instances 
detailed the land was of excellent quality and worth afterwards a 
good rental as corn land. The expenses are given at about 15/. 
or 17d. per acre, including draining with pipes and trenching 
10 inches deep. The grubbing itself is put in one case at 61. 135., i 
and in an estimate by Mr. Huskinson at 8/. 5s., including stub- 
bing, digging, and trenching the land. Eight pounds per acre, 
or ls. per rod, is about the expense of grubbing old woods in this 
neighbourhood: the value of the roots, or rather the ashes derived 
rors their burning, goes some way towards compensating for this 
cost. In a paper Fat before the Botley Farmers’ Club last year, 
by Mr. Joseph Blundell, details are given of the expenses of 
breaking up woodlands in various localities. In one case grub- 
bing is put at 10/. per acre and chalking at 42, This includes 
the removal of the roots of the timber as well as that of the under- 
wood. In another case, where the timber was left, the cost of 
grubbing the underwood between it was 6/. per acre. In Mr. 
Denison’s case some expense was saved by avoiding the felling 
of the timber in the ordinary way, but making the grubbing the 
roots accomplish both purposes. It is much to be hoped that 
steam will be brought to bear on the practice of grubbing, and 
so materially reduce its expense. 

Mr. Joseph Blundell, partner in the firm of Blundell and 
Palmer, land-agents, Southampton, has taken a great interest in 
tthe subject of the New Forest, and entertains very sanguine 
opinions as to the economical results that would follow its being 
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dlealt with. He has in a communication to the author thus 
expressed his views :— 

*‘T think the Government has made an error in planting the best land with 
worthless Scotch fir (no matter what the object), for in many instances spaces 
of unrivalled beauty and elevation, covered with beautifully picturesque beech 
and oak timber, have been cut and cleared away, the land being converted 
into a dense and gloomy plantation of Scotch fir, and whether planted as nursery 
for future growth of oak, or the value of the fir timber, it is alike unprofitable 
for the present generation. 

** Irrespective of the 16,000 acres enclosed, there are probably about 5000 
partially covered with timber, such as beech and oak, and sufficient to orna- 
ment the land with a view to its being sold as residential sites; there are also 
probably about 8000 acres growing only heath and furze, but capable of culti- 
vation. ‘There are probably about 6000 acres of sandy land, bearing fern, &c., 
also capable of being made fair stock and corn land, and about 8000 acres, 
probably consisting of bog land, which may be made fertile either for arable or 
pasture by draining, marling, chalking, &c. ‘The tracts of land consisting of 
clay subsoil, and now bearing more or less herbage, and capable, when drained, 
of bearing corn, or being converted into pasture profitably, I should estimate at 
10,000 acres. There are tracts of mixed clay and gravel soils extending in 
different directions, amounting to probably 7000 acres, which would pay to 
cultivate, particularly as 24 marl pits are to be found in the different localities. 
The remaining portion of the land, consisting of 8000 or 10,000 acres, com- 
posed of white and yellow sands and gravel, is too poor and arid for cultivation ; 
but, in my opiuion, there is not an acre of it that would not pay if planted 
with larch, fir, and underwood plants of sweet chesnuts, ash, &c., for ornament, 
after the soil had been properly broken by steam cultivation or otherwise to 
the depth of 18 inches, the climate of the Forest being especially favourable 
for such plantations. My observation and experience induce me to estimate 
that this land will pay a rental of 20s. to 25s. per acre, if planted as above 
stated. I therefore consider that the whole of the Forest is capable of being 
converted into profitable arable or pasture land, except the last-named 8000 or 
10,000 acres. 

“T beg to suggest the following course as a good one for the Government to 
pursue. To effect the main drainage and the completion of roads after a careful 
survey, together with an apportionment of land to parties having Forest rights, 
setting apart 3000 or 4000 acres as recreation ground, &c., to be appointed to 
the different towns and villages in the vicinity ; then to offer for sale by auction 
such portions as are adapted for residential estates, in separate lots, together 
with any timber thereon; also to offer, in convenient lots, including a portion 
of the Government plantations, all the remaining land, for farming or other 
purposes, having regard in so doing to the situation of contiguous estates. In 
concluding my observations as to the value of the Forest, I wish especially to 
note the fact, that in almost every locality there are gardens, attached to the 
cottages, which represent all the soils to be found in the Forest, and that by 
continuous spade-culture even the poorest are made productive. 

“In giving you the result of the enclosure of wastes under my own 
management, I beg to state that my property, being situated in four different 
parishes, I had allotments on the commons in each of them. In Durley 
parish my allotment on Wintershill Common was a strong piece of land: 
this was let to a tenant of my other land, at a nominal rent for twelve years, 
he breaking up, chalking, and draining, I finding tiles and paying for fences. 
This is now good land and letting at 40s. per acre. A piece of sandy loam 
land in Botley parish cost in draining, chalking, fencing, and breaking- 
up, about 10/. per acre: this is now under spade culture, and lets at the rate 
of 50s. per acre per annum. A piece of land in Bursledon parish, of similar 
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soil, broken up at a cost of 7/. per acre, is now let at the annual rent of 52. 
per acre. Another piece in Hound parish, broken up at a cost of 117. per acre, 
is poor land, and although it is under cultivation at a rent of 20s. per acre, 
it should have been planted with larch and firs to yield the best rental ; this, 
however, has not been done, as I am looking to its future value as a site 
for building, it being an elevated spot and giving one of the most splendid 
views to be found in this county. I can only say that these different pieces 
of land represent nearly all the soils to be found in the New Forest, except 
bog, the climate being also the same, Again, as agent to the late Richard 
Trench, Hsq., two pieces of land, called Sanday Hill and Windmill Hill, 
I had brought into cultivation, both being part of Bursledon Common. 
The former was purchased at 25/. per acre, and although the surface was 
very irregular, caused by old sand and gravel pits, yet it was broken up, 
levelled, drained, and chalked, at a cost of about 127. per acre. This land has 
been in cultivation ever since, and is now worth 85s. per acre rent per 
annum. The land on the Windmill Hill was allotted to Mr. Trench under 
the enclosure, and is now useful land, having cost about 8/. per acre to bring 
into cultivation, and is worth about 32s. per acre rent. Both these pieces 
of land are in parts, I consider, as poor as the worst parts of the New Forest.’’ 

XU1.—Miirary Purrosss. 

An idea started some years ago has since been revived and 
received with favour, viz., the appropriateness of the New Forest 
for the extensive manceuvring and movements of troops; and it 
is certainly much to be regretted that before such large sums of 
money had been expended at Aldershot, preference had not been 
given to the Forest on account of its equality in other advan- 
tages, and its superiority in regard to extent and variety of sur- 
face. Should the idea be revived, it is not at all likely to supplant 
Aldershot after the enormous expense there incurred, but may 
be used as supplementary to it. For the purpose of a camp the 
highest and driest portion of the Forest will be found most suit- 
able, and the district occupied by the Bagshot sands will afford 
abundant scope for the manceuvring of troops, for sham fights, 
and fora summer camp. There is no necessity whatever that the 
land should continue unutilized in order that it should be em- 
ployed for the exercise of troops. Should it be desirable that a 
camp should be formed near the railway, the Old Beaulieu Road 
Station would afford a very convenient locality, there being a dry 
sandy soil on both sides of the railway; or, should a turnpike- 
road be preferred, the neighbourhood of Picked Post would be 
equally suitable. It is, however, by no means necessary that 
upwards of sixty thousand acres of land should remain unutilized, 
in order that a camp for our troops may be available. 

XIV.—SumMaArY. 

Having now described imperfectly, but as well as the circum- 
stances will admit, the various points connected with the New 
Forest, I cannot do better than atone for discursiveness by 
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gathering up the conclusions which appear to follow from the 
facts that have been stated. 

1) Without pretending to decide the extent of the claims 
which the commoners may have on the Forest, it is sufficient 
to know that their nature has been duly settled, and recorded by 
a commission, and no doubt by a similar tribunal their value and 
mode of compensation will be determined. 

(2) The obscurity and difficulty with which the subject is 
surrounded offer no valid reason for further delay ; but the very 
fact that some thousands of acres are still unenclosed, although 
set out for the purpose, is a strong argument why there should 
be no further postponement in dealing with the Forest. 

(3) The very great diminution of the value of oak-timber, and 
the cessation of its demand for navy requirements ; the improved 
system of agriculture by which old forest customs are fast 
becoming obsolete ; the insular position of the country; the large 
extent of land required by railways and other public works, all 
offer the strongest arguments in favour of breaking up, utilizing, 
and cultivating our waste and forest lands. 

(4) Although the soil of the New Forest is not, on the whole, 
of the most favourable character, yet the climate is good and the 
soils are various; facilities are great for ameliorating the land 
by means of marl and chalk, and the examples are numerous 
in the county of land which offered an equally unpromising aspect 
having been broken up with success within the last twenty years. 

(5) Opinions of practical men agree as to the most profitable 
mode of dealing with a great portion of the Forest, viz., by cut- 
ting it up into small estates, each possessing a favourable site for 
building, and consisting, if possible, partly of wooded and partly 
of waste land, and that the properties so carved out should be 
submitted to public competition. , 

(6) The revenue derived from such sales would supply the 
means of effecting those general improvements, such as main 
drainage, which it woald not be wise to leave to individual 
proprietors, and also of satisfying the claims of commoners 
whose property is not conveniently situated for receiving com- 
pensation in land. 

(7) The expense of breaking up the land for tillage cannot be 
estimated on the average at less than 15/. per acre, but the large 
amount of ashes that would accrue from the process would render 
the after-expense of the first two crops extremely moderate. 

(8) The plan suggested would furnish the means of employing 
a considerable amount of labour, and, it is hoped, a remunerative 
return for the investment of capital. It would improve the 
health of the neighbourhood, and benefit its trade, and, whilst 
contributing to individual advantage, would greatly conduce to 
the national wealth. 
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IX.—On the Comparative Agriculture of England and Wales. 
By Wiuu1AM Toriey, F.G.8., Geological Survey of England 
and Wales. : 

TuHat Agriculture is carried on under widely different circum- 
stances in different parts of England is well enough known. 
Until quite recently, however, there have been no certain data 
on which to institute a comparison between one district and 
another ; but the publication of the Agricultural Statistics pre- 
pared by the Board of Trade enables this now to be done with 
some degree of accuracy, On some points, however, information 
is totally wanting. There is no return for Woodland and Fruit: 
the former is important in every county, and the latter is espe- 
cially so in some. With one other exception, the Returns are 
fairly complete for acreage, and that exception is, an estimate 
of unenclosed land, hill-pastures, &c.; all, in fact, which is 
commonly understood as ‘* Waste Land.” 

These statistics give the actual acreage of cach crop; but the 
numbers, though essential for obtaining an accurate knowledge 
of the producing power of a county, are useless, as they stand, 
for comparing one county with another. This can only be done 
by obtaining percentages, which may be calculated on different 
bases. For general purposes, the total acreage is decidedly the 
best, and is the only one which affords a sufficient test of the 
agricultural value of the various counties. 

In order to obtain some accurate knowledge of the distribution 
of the different crops, with the view of comparing them with the 
physical structure of the country, | have calculated the percent- 
age of acreage devoted to each. The numbers thus obtained are 
embodied in the following Table, so that the productiveness of 
any county may be seen at a glance. Some of the more obvious 
results will be noticed presently. It must be remembered that 
the numbers here given are percentages only, and afford no 
information upon the actual acreage of crops. This must be 
sought for in the original Returns. Thus, in comparing the 
counties of Huntingdon and Lincoln, the acreage under wheat in 
1869 was more than six times greater in the latter county than 
in the former; yet there is a larger percentage of Huntingdon 
under wheat than of Lincoln. Again, Cambridge, which is the 
most productive county in the kingdom in proportion to its size, 
and which excels especially in corn, is yet itself exceeded in 
actual acreage under corn by eight counties, two of which, Devon 
and the West Riding,* are not even considered as corn districts. 

* The three Ridings of Yorkshire rank as separate counties in the ‘ Returns.’ 
In his Introduction to these Returns, Mr. A. W. Fonblanque gives a list of ‘ Corn’ 
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The percentages mentioned in the following pages are 
calculated on the Returns for 1869. This year alone has been 
chosen, in preference to taking the mean of the four, 1866-69, as 
many of the Returns for the earlier years were erroneous in im- 
portant particulars, Thus, waste land seems often to have been 
given as fallow in early Returns, and probably is so still in many 
cases. Again, ‘ Down land,” such as that of the Sussex Chalk 
hills, being unenclosed, was not returned, In the later Returns 
it is included in Permanent Pasture. The Returns for 1869 
were more numerous than in former years. For these and other 
reasons, the year 1869 has been taken alone. 

Whilst the variations in absolute acreage are often consider- 
able in the same county in different years, the percentages differ 
but slightly. In the Returns, the only case in which percentages. 
are calculated is in one column headed the ‘ Percentages of 
Corn-crops to total Acreage under all kinds of Crops, Bare 
Fallow, and Grass.” Here it is evident that the difference be- 
tween 1868 and 1869 is small. In only ten counties does it 
amount to more than | per cent., whilst in only one (Suffolk) 
does the difference amount to 2 per cent. 

The Returns for 1869 were required for ‘‘ Holdings of and 
above one-quarter of an acre;” therefore the area unaccounted 
for includes all holdings smaller than this. Remembering that 
many families grow a large portion of their vegetables in their 
own small gardens, it will be seen that a considerable aggregate 
of potatoes, cabbages, peas, &c., is not accounted for, It is 
unlikely that such blanks have any material effect in modifying 
the percentages of entire counties, still less in altering the rela- 
tions which the counties have to each other. This area also 
includes orchards, fruit-gardens, woods, towns, houses, gardens, 
railways, roads, and all hill-pastures and uncultivated land. 
Probably, also, for the most part, hedgerows are included, the 
area occupied by which is very considerable in all counties, and 
enormous in some, 

In trying to classify the English counties according to their 
leading physical features, we find that the western part of the 
country contains the largest portion of high land, and that this 
higher western land is occupied by the older geological formations. 
A map of rainfall and temperature shows that the greatest fall is 
over the western high lands; and, speaking generally, over other 
districts the fall is in proportion to the height of the ground. 
Summer temperature is of great importance; this ts highest 

and ‘ Grazing’ counties, according to the percentage of cultivated land under corn 
or grass. The result nearly agrees with the classification proposed by Mr. Caird 
in 1851. I find that this division of England had already been roughly shown in 
a map appended to Becquerel’s ‘ Physique et Météorologie,’ 1847. 
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* The numbers given in this Table were originally calculated to enable me to construct a tabular chart, showing 
therefore the numbers were not calculated with great nicety. I mention this to anticipate any criticisms as to 
county to be compared with any other. 

In the last column of the Table the numbers have, for the sake of brevity, been shortened by 
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to the Toran Acrnace of each County.* 
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Taste showing the Percentage of each Crop 
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to the Toran Acrracr of cach Country—continued. 
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over the eastern central district. Considered agriculturally, we 
find that the western counties are characterised by their large 
acreage of grazing land, whilst in the eastern there is a high 
percentage of corn land. ‘There is thus a general coincidence 
between geological structure, contour, climate, and agricultural 
products. These four classes of facts are of importance in the 
order here given; each is controlled by the one that precedes 
it. Agriculture depends mainly on climate, climate mainly on 
contour, and contour mainly on geological structure.* 

The central high land of England is formed of the Lower 
Carboniferous rocks, which, commencing on the flanks of the 
Cheviots, extend through the western parts of Northumberland, 
Durham, Yorkshire (North and West Ridings), the eastern 
parts of Lancashire, Cumberland and Westmoreland, and the 
greater part of Derbyshire. This hilly region (the Pennine 
Chain) attains its maximum elevation at Cross Fell, in Cumber- 
land, 2892 feet, but a great part of its area exceeds 1500 feet. 
It is completely broken through by the broad valley which runs 
from Newcastle towards Carlisle. Generally, through this dis- 
trict, the limit of cultivation is reached at about 1000 feet ; 
all above this level being, for the most part, moorland, hill 
pastures, and waste. In Northumberland the limit is somewhat 
lower. 

In Derbyshire the hills are formed by Millstone-grit, over- 
lying Carboniferous Limestone, which here consists mainly of 
massive beds of limestone. Proceeding northwards, the Lime- 
stone series is much split up by shales and sandstones, until, in 
Northumberland, limestone forms only a small proportion of the 
rock masses. The western part of Northumberland is wholly 
formed of the Limestone series, whilst in Durham the hills are 
capped by Millstone-grit. These lithological changes are im- 
portant, for the hilly districts are valuable in proportion to the: 
quantity of limestone soil they contain. The outcrop of a bed 
of limestone amongst shales and sandstones can often be traced 
by the eye at a long distance, simply by the character of the 
grass it bears. From Northumberland, through Durham, the 
West Riding, and Derbyshire, there is a decrease of waste 
land, and an increase of pasture going southward, This is pro-. 
bably due to the increasing quantity of limestone soil in the 
same direction. The North Riding includes the eastern moor-- 
lands of Yorkshire, and has thus a large quantity of waste land, 
otherwise it would probably be intermediate in this respect 

* The Sections given, p. 276, will in part illustrate these remarks, They 
are not offered as accurate delineations of geological details, but are simply intended. 
to show the general relations of geology, contour, and agriculture. 
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between Durham and the West Riding ; and the series would then 
be complete.* The Lower Carboniferous rocks of the Pennine 
Chain sink below the newer formations with a gradual slope on 
their eastern side, more abruptly on the south-west, whilst along 
their north-western limit they end in a grand ‘‘ escarpment,” 
overlooking the valley of the Eden (see Section No. 1). The 
Pennine Chain joins the Cumbrian Mountains by the high land 
on the north-east of Kendal, much of which is over 1000 feet in 
height. It is quite broken through, however, by the narrow 
valley of the Lune. 

The higher parts of the Pennine Range are generally bare, 
alike of trees and houses. The lead-mining district of Alston 
Moor is a curious exception to this rule. Here a considerable 
number of people live at a great elevation; quite above the 
limit of cultivated land. In an account of a school at Allen- 
heads it is stated that of 40 or 50 children only 5 had seen 
wheat growing; and “the master mentioned that in all the time 
he had had charge of Allenheads School there was but one boy 
who had pulled a bird’s nest.” | We presume because nests are 
exceedingly scarce. 

The Cumbrian Mountains, of Silurian slaty rocks, rise abruptly 
from the fertile valley of the Eden, and are almost wholly waste 
land. They form a large proportion of the area of West- 
moreland. The valleys which run up into the mountain-range 
have strips of pasture along their lower slopes, and some of the 
deepest contain corn-land. Westmoreland, however, is by far 
the least productive county in England: its percentage-area of 
arable land only slightly exceeds that of Merioneth, the least 
productive of the Welsh counties ; in corn it is even less pro- 
ductive, the percentages are :— 

Westmoreland, Arable 10°7 .. Com 47 Pasture 35'2 
Merioneth 5 Sra a. ae ee bes 3 20°7 

The Welsh Mountains form the third great unproductive area. 
They are composed mainly of Silurian and Cambrian rocks. 
A large proportion of the corn grown in this district is oats and 
barley. Anglesey and Flint have the smallest quantity of high 
land, The former, indeed, has no mountain land, its appearance 

* «Hill Pastures” are not included in the Agricultural Returns, and all such 
are here spoken of as Waste Land. The boundary line, however, between them 
and what is taken as ‘‘ Permanent Pasture” is often very ill defined; and, in 
point of real value for stock, there are considerable areas of hill pasture which sur- 
pass much of the poorer pasture fields at lower levels. This must always be 
remembered when comparing the quantity of cattle and sheep kept in different 
counties. These numbers are given in the Returns, but will not be further con- 
sidered in the present paper. 

+ Walter White, ‘ Northumberland and the Border,’ p. 460. 
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when viewed from the elevated districts of the main land is that 
of an unbroken plain ; and its highest point only slightly exceeds 
700 feet. Anglesea is in great part covered with drift clay and 
gravel, the older rocks protruding as isolated patches, which are 
frequently waste land. The most striking feature of the agri- 
culture of Anglesea is its high percentage of oats and rotation 
grasses, in both of which it exceeds every other English or 
Welsh county. The westerly aspect of Anglesea will always 
prevent this county from ranking high in the list of corn- 
growing districts, but there is every reason why it should take a 
higher rank than it does now. 

Along the coast of South Wales, especially of Cardigan and 
Pembroke, large quantities of barley are grown.* In each of 
these counties, and in Carnarvon, the percentage of barley is 
more than double that of wheat. Barley also ranks higher than 
wheat in Anglesea, Merioneth, and Carmarthen. This is not 
the case in any English county. In Westmoreland the propor- 
tions are equal (both 0°6 per cent.). 

Cornwall and Devon contain a large proportion of high land ; 
but this area differs from all other mountainous regions of Great 
Britain, because the high land occurs in detached masses, In 
other districts a contour line, say of 1000 feet, can be traced 
continuously on the map for very long distances; being inter- 
rupted only by stream valleys, or by the lower points of the 
watershed. In the South-west of England it is not so; the 
contour line of 1000 feet winds round the granitic areas of 
Dartmoor, St. Austell, &c., and the slaty rocks of North Devon 
and West Somerset. We have here, therefore, an excellent illus- 
tration of the dependence of contour upon geological structure. 
The same district also furnishes an illustration of the dependence 
of agriculture upon contour, perhaps the most striking to be found 
in England. The granitic (or “growan”) soils, which are barren 
at high elevations, furnish some of the most prolific soils in 
Cornwall when they occur at lower levels. 

Another district of high moorland is the eastern part of the 
North Riding of Yorkshire, where the Lower Oolitic rocks 
consist very largely of sandstone. A great part of these eastern 
moorlands is above the 1000 feet contour-line. Here, again, the 
relation between geology, contour, and agriculture, is well seen. 
In the South of England, where the Oolites consist largely of lime- 
stone, there is no moorland. Much of the Cotswolds consists of 

* Ina wonderful district of Cardigan, barley (without other manure than sea- 
weed and sea-sand) has been grown for many years in succession. One field is 
mentioned as having been cropped with barley for 100 years, without a single 
alteration.—(C.S. Read, “ Farming of South Wales,”—‘ Journal of the Royal Agri- 
cultural Society,’ vol. x. p. 133.) 
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Down land, the grass of which greatly resembles that of the 
Chalk Downs, both having calcareous soils. ‘The heights attained 
by the southern Oolite are much less than those of the North 
Riding ; and even the high regions of the former are now invaded 
by the steam plough. Lincoln Heath holds an intermediate place 
between the northern and southern Oolites. It is for the most 
part sandy, and of moderate elevation, Few districts in England 
have undergone so remarkable a change in character. “ Within 
living memory,” writes Mr. Pusey in 1843, “ Lincoln Heath 
was not only without culture, but without even a road.” * It is 
now a continuous tract of good arable land. 

The remaining areas of waste land are small in extent, al- 
though their aggregate acreage is considerable. The Malvern 
Hills, on the borders of Hereford and Worcester, rise to heights 
exceeding 1000 feet, but their total area is small. They consist 
of a ridge of Paleozoic rocks rising from beneath the newer 
formations. Charnwood Forest, in Leicestershire, is another 
mass of slaty rocks, formerly waste land, but now chiefly en- 
closed ; the summit is only 850 feet above the sea, 

Along the New Red Sandstone there is some waste land, 
chiefly on the conglomerate beds; but much of this is being 
enclosed. ‘The neighbouring marls are of immense value for 
dressing this newly enclosed land. The Lower Greensand has 
a good deal of waste land, especially in Surrey. Here, again, 
there is a marl obtainable for improving the land, part of the 
neighbouring Gault Clay being sufficiently calcareous. The 
Tertiary beds afford a good deal of waste land, also in 
Surrey, overlying the Bagshot Sands. In Hampshire the New 
Forest lies on Tertiary sands; but here, too, marl is to be had. 
A large proportion of the waste lands of Dorset oyerlie the 
Tertiaries. ‘The unreturned area of Surrey is very large. Much 
of this is included in the Metropolitan area, and Jand thus 
occupied is not at present separable from waste; but the main 
cause of the low position taken by Surrey amongst the English 
counties is the large area of sandy waste land it contains. 

From this very superficial survey of the waste lands of 
England we see that the larger part is at a high level, and is not 
available for arable culture under our present climate. Should the 
climate of the high land of England become more suited to corn- 
growing, much of it will, in time, be reclaimed; but even now 
it might in large part be improved for pasturage, and not a little 
taken into arable culture. Of the smaller areas last noticed, 
there are none in which climate exerts a sufficiently unfavourable 

* “On the Agricultural Improvements in Lincolnshire,’—‘ Journal of the Royal 
Agricultural Society,’ vol. iv. p. 287. 
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influence to prevent arable culture. All the New Red Sand- 
stone area is within the vertical range of wheat or barley. Of 
the Lower Greensand wastes in Surrey, and the much smaller areas 
of sandy wastes overlying the Wealden beds of Sussex, some may 
possibly be above the height at which wheat can now be grown with 
safety and profit, but even there crops of roots and barley will some 
day be raised. Speaking generally, then, we may say that the 
characteristic crops, on land yet to be reclaimed, will be turnips 
and barley, with, of course, a considerable acreage of oats. But 
the future increased production of wheat must be obtained mainly 
by improved cultivation of land already under the plough, or by 
breaking up inferior pasture on the heavier soils. 

There is one important district of high land not noticed above, 
because little or none of it is, or ought to be, classed as waste 
land. The Chalk hills of England cover a large extent of 
country. Commencing on the Yorkshire coast at Flamborough 
Head, they range east and south through the East Riding, 
and south through Lincolnshire, forming the “ Wolds” of those 
counties. In Norfolk they recommence, and occupy areas, more 
or less extensive, of the following counties: Suffolk, Essex, Cam- 
bridge, Herts, Bedford (a small tract only), Bucks, Oxford, Berks, 
Wilts, Dorset, Hants, Surrey, Sussex, and Kent. The summit 
of this range is Inkpen Beacon, 972 feet, at the meeting-point of 
Hants, Wilts,and Berks. Very frequently, in many of the counties, 
the summits exceed 800 feet. Where not covered by “ Drift,” 
this Chalk area is frequently in open pasture, or “ Downs,” and 
considerably increases the acreage of permanent pasture in some 
counties, but not in all. Kent, though having a large area of 
Chalk represented in Geological maps, has comparatively little 
Down land—the Chalk being much covered with drift. Where 
the Chalk is bare, as at the north-east part of the county, the land 
lies fairly low, and is almost wholly arable. The Isle of Thanet 
equals the north-west of Norfolk in fertility, and resembles it in 
produce. The somewhat large percentage of pasture in Kent is 
partly due to the alluvial tract of Romney Marsh, and partly to 
the alluvial meadows bordering the Thames. Hants, for a Chalk 
county, has a remarkably small percentage of pasture. Here, as 
in Kent, the Chalk is mostly covered by drift, and appears only on 
the sides of the hills. Surrey has only a small proportion of 
Chalk, and of this only the steep face of the escarpment is Down 
land. Sussex, on the other hand, has a large area of bare Chalk, 
forming the well-known South Downs. Very large quantities of 
sheep are kept here, and most of the farmers have some arable 
land, which is generally light and available for roots. 

Concerning the low lying and more fully cultivated lands, there 
is not much that need be said here. Speaking generally, and dis- 



280 Comparative Agriculture of England and Wales. 

regarding for a moment the superficial beds, we may say that the 
more extensive beds of clay carry.a large acreage of pasture, 
whilst the lighter or mixed soils have a preponderance of arable 
land. The Lias, Kimmeridge, and Oxford Clays are especially 
important. But through the greater part of the lower country 
north of the Thames and the estuary of the Severn, there is a wide- 
spread covering of Drift, which much obscures the main rock 
masses, and makes an ordinary Geological map almost useless 
for agricultural purposes. The stiffest clays are sometimes 
covered by thick and widespread sheets of gravel or sand, whilst 
the calcareous or sandy rocks may be covered by clay. Clay- 
drift over clay, or sand-drift over sand or limestone, has a less 
striking, but often a not less important influence in modifying the 

agricultural features of a country. The distribution and cha- 
racter of these various drifts are as yet too imperfectly known to 
allow of a general description, and any attempt to describe the 
agricultural: geology of a district, ignoring these where they exist, 
would be absurd. 

The importance of the drift-covering is nowhere more apparent 
than in the Eastern counties (Norfolk, Suffolk, and Essex); and 
there, too, the value of statistics in illustrating the distribution 
of crops is very well seen. The only striking physical feature 
of these counties is the Chalk hills, which, commencing on 
the Norfolk coast at Hunstanston, range south and south-west 
through their west and north-west borders. These hills attain 
heights of 600 and 650 feet in West Norfolk. Their western 
face is steep, and in Norfolk the Gault, Lower Greensand, and 
Kimmeridge Clay crop out from below them on their western 
side. These beds do not appear at the surface in Suffolk, but 
underlie the Fen district at the north-western corner. In Essex 
they do not crop out at ali, Chalk being the lowest bed of that 
county. The boundary line between the Chalk and the overlying 
Tertiary beds is obscured by Drift, but it ranges from Ipswich, by 
Sudbury, to Bishops Stortford, in les ts, just off the Essex boun- 
dary. The Lower Tertiary beds, where seen, are of no great 
thickness; they are of most importance in the south of seks 
opposite Gravesend ; here, too, Chalk reappears at the surface. 
The London Clay spreads over a wide area in Essex, where are 
also some small outlying patches of Bagshot Sands. The ‘ Crag” 
appears on the east and south of Ipswich, and also to a smaller 
extent in Norfolk, chiefly near Norwich. 

The whole of these beds are very largely covered by drift, 
chiefly of two kinds: a clay containing many fragments of chalk 
(Boulder Clay), and sands or gravels, Both of these belong to the 
Glacial series of geologists ; but besides these there are deposits of 
gravel along the valleys, chiefly of the Thames and the Waveney. 
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The Bouider Clay covers a wide area in the centres of Essex 
and Suffolk, and also occurs, but to a smaller extent, in Norfolk. 
The Sands and Gravels occur along the eastern parts of the 
counties about Colchester, Ipswich, and thence northwards, 
They are of various degrees of fertility; the tract to the south 
and south-east of Ipswich, with the neighbouring tracts of Essex, 
being exceedingly fertile—the ‘Rich Loam” of Arthur Young. 
Further north the land is less productive; whilst again in the 
north-east of Norfolk there is good Jand. Some of the poorest 
land of the three counties is on these sands, in the north-east part 
of Suffolk and the adjacent parts of Norfolk. 

The north-western part of Norfolk is occupied by bare chalk, 
or by chalk overlain by a chalky marl or clay; not the chalky 
Boulder Clay, above mentioned, but a highly calcareous marl, 
often burnt for lime. It is on this land,and on the adjacent bare 
chalk, that the best examples of Norfolk farming are found, There 
is no great area of bare chalk in Suffolk, it beimg mostly covered 
by the: barren sands before mentioned (Young’ gst Western Sand”). 
There is some chalk land in the north-western corner of Essex. 

The London Clay occupies the surface in the southern half of 
Essex. It forms a stiff clayey soil, compared with which that 
of the chalky Boulder Clay is only a “ strong loam.” 

A comparison of the three counties, then, gives this result. 
In Norfolk there is only a comparatively small area of clay, and 
that is chiefly the chalky Boulder Clay. This forms the heaviest 
soil in Norfolk and Suffolk. In the latter county the area covered 
by this clay is larger than in Norfolk. In Essex, in addition 
to the fairly large area of Boulder Clay, there ‘is a district 
formed by the stiffer London Clay. The land, as a whole, 
becomes stiffer in passing through the counties from north to 
south. The result of this arrangement of the drift soil is plainly 
seen in the percentage numbers. Of land not returned as under 
cultivation and pasture there is no great difference; the excess 
of the former in Essex being sufficiently accounted for by its 
including a part of the metropolitan area. In the fallow divi- 
sion there is a large increase going south. Rotation grasses de- 
crease in the same proportion. ‘Turnips are large in Norfolk, 
smaller in Suffolk, and Jeast in Essex. Beans are large in Essex 
and Suffolk, small in Norfolk. Wheat increases regularly south- 
wards ; whilst Barley is least in Essex. The three counties so 
closely resemble each other in climate, and present so few im- 
portant distinctions in contour, that ills comparison is particu- 

larly useful. The proximity of Essex to London wee perhaps, 
partly account for the excess of oats in that county.* 

* For the foresding bac description of fe Drifts of the East of England. I 
am indebted to a map (with memoir and sections) prepared by Mr. S. V. Wood, 
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The subject of Climate in its relation to Agriculture has been 
already discussed in this Journal; particularly in the papers of 
Messrs. Whitley,* Simpson,f and Russell.t Although data are 
yearly accumulating by which a more perfect knowledge of the 
climate of Great Britain will be obtained, these papers contain 
an account of the subject complete enough for practical purposes. 
On the subject of Rainfall an immense mass of information is 
now collecting, chiefly through the labours of Mr. G. J. Symons, | 
to whom agriculturists will some day acknowledge themselves to 
be greatly indebted. 

The successful practice of agriculture, as far as climate is 
concerned, depends, not upon the mean annual or winter tempe- 
rature, but upon the summer temperature. There are two great 
classes of climate, ‘‘ insular” and “continental,” with every con- 
ceivable intermediate variety. In the former, there is no very 
great variation between the seasons as regards temperature. The 
other class, or continental climates, has very great variation 
between the highest temperature in summer and the lowest in 
winter. Insular climates are only found near large bodies of 
water, which receive heat or part with it much more slowly than 
land: hence the equality of temperature in the adjacent districts. 
The British Isles have an essentially insular climate ; the variations 
being far less than in corresponding latitudes of Europe or Ame- 
rica. The Gulf Stream, bringing a current of warm water from 
the equator, still funther miodifids our winter climate. The 
nearest approach to a continental climate in England is made by 
the eastern-central counties. Here the summer temperature is 
highest, and the winter temperature lowest. 

The following are some of the most interesting results obtained 
by tabulating the statistics. First, as to Corn crops. There is a 
marked preponderance of them in the eastern part of England, But 
although the percentage numbers give the comparative corn-pro- 
ducing value of each county, as a whole, they do not at the first 
glance show the value of the corn district of each county, This 
distinction is.important. Take Leicester, for example: here the 
quantity of pasture land, overlying the Lias, is enormous; and 
this reduces the county to a low place in the corn list. Yet, if its 
acreage under corn is calculated on the total arable land of the 
county, it is considerably above the average of the corn coun- 

junior, and printed for private distribution by him in 1865. A comparison of this 
map with Young’s ‘ Map of the Soils of Suffolk,’ will show the very close agree- 
ment which exists between the distribution of the Drift-beds and the agricultural 
soils. 

* €QOn the Climate of the British Islands in its effect on Cultivation,’ vol. xi. 
p- 1. ‘On the Temperature of the Sea, and its influence on the Climate and 
Agriculture of the British Isles,’ (new series) vol. iv. p. 38. 

+ ‘Climate of the British Islands in its effect on Cultivation,’ vol. xi. p. 617. 
{ ‘On the Influence of Climate on Cultivation,’ vol. xx, pp. 158, 481. 
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ties. Leicester has 67°3 per cent. of its arable land under corn, 
whilst the average of the corn counties, so called, is only 60:4 
per cent. Even the arable land of the northern counties carries 
a larger percentage of corn than would at first sight appear. 
The mean of the four is about 48 per cent. ; and Northumberland 
has nearly 49 per cent. 

By comparing the proportional area of each corn crop with the 
_ total area under corn we obtain the following result :—wheat is very 
evenly distributed. The most striking variations are in the 
Welsh counties bordering on the coast and in the north-west of 
England. The highest percentage is in Hereford, which has 
55°4 per cent. of its corn area* under wheat; the lowest is 
Anglesea, which has only 7:2 per cent. The west-midland coun- 
ties stand high. The district in which the percentage is largest 
is that which overlies the New Red Sandstone plain, and the Old 
Red Sandstone adjoining: the Carboniferous series is but feebly 
developed in that area. 

The distribution of barley has been already referred to in part. 
Although requiring a high summer temperature, much higher 
than oats, it requires it for a much shorter time than wheat,— 
barley ripening rapidly. Hence the growth of barley on the 
western coasts, where its culture is controlled by climate. In 
the east of England the distribution of barley is regulated by sozd. 
Norfolk stands highest amongst the English counties; next to 
that comes Rutland; then follow Suffolk, Cornwall, and Dorset. 

Oats have a very large excess in the western counties, parti- 
cularly in Westmoreland and Anglesea, Every county of Wales 
and the north-west of England which touches the coast, excepting 
Flint, has a high percentage. It is also high in all the northern 
counties, and again, though in a smaller degree, in the south-east 
of England. 

The large preponderance of permanent pasture in the western 
counties is mainly due to the influence of climate: the moister 
air and more equable temperature being especially suited to 
grass ; whilst it is adverse to the production of wheat. Through 
the eastern part of England, the varying proportions of pasture 
and corn depend mainly upon soz/. Leicester, which has already 
been shown to be truly a wheat county, has its large area of 
rich pasture land upon the Lias Clays.t| The other counties 
have an excess of pasture, pretty much in proportion to the area 
of bare Oolitic clays and Chalk Downs which they contain. 

Of Potatoes there are high percentages in some of the western 

* By this is meant—not the area of Hereford within which corn is grown—but 
the sum of the acreage under all corn crops in 1869. This result is particularly 
worthy of note, as Hereford is not one of the corn counties. 

+ See Section No. 2, 
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counties,—especially in Lancashire, Cheshire, and Anglesea. 
The numbers are also high in Cardigan, Flint, and Carnarvon ; 
all coast counties. ‘The low lying lands near the sea in Cheshire 
and Lancashire have long been famous for this crop. Although 
large quantities are raised in parts of Cornwall, the effect upon 
the returns for the county generally is not apparent. Lincoln 
has the highest percentage amongst the eastern English counties. 

Turnips, as would be expected, have a pretty constant relation 
to bare fallow; the numbers being generally in an inverse rela- 
tion to each other, Fallow is most where the main fallow-crop 
is least. This inverse ratio of fallow and turnips appears to be 
more constant than the direct ratio of turnips and barley. 
Speaking generally, there is a pretty constant direct relation 
between fallow, mangold, and beans; all marking stiff soils, But 
mangold, being a stiff-land fallow-crop, partly takes the place of 
fallow. In Huntingdon the percentage of fallow is larger than 
in Cambridge, whilst the percentage of mangold is smaller. 
Huntingdon has, of all England, the highest percentage of fallow 
land, and all its productions mark it as pre-eminently a stiff- 
land county. This a Geological Map shows it to be. Nearly 
the whole area is occupied by Oxford Clay, in part overlain by 
Boulder Clay. ‘The north-east part of the county includes some 
fenland, Whittlesea Mere, &c. 

Hops take up a large area in Kent: next to which county come 
Hereford and Sussex. Besides these counties, it is only in 
Surrey, Hants, and Worcester, that hops are grown in any quan- 
tity. The unequal distribution of this crop is very remarkable, 
as there appears no sufficient reason why it should not be culti- 
vated in many other districts. Everywhere below the Chalk 
escarpment, hops might probably be cultivated with great suc- 
cess ; and the Vale of Pewsey, for instance, would seem especially 
suited for them. 

X.—Annual Report of the Consulting Chemist for 1870. 

Tue publication of the periodical Reports of the Chemical Com- 
mittee has awakened the agricultural community to the painful 
fact, that oilcakes, as well as artificial manures, are frequently 
sold in an adulterated condition, or at prices much exceeding 
their real commercial value. 

The analytical work in 1870 has increased in an unprecedented 
degree, no doubt in consequence of the issue of these Reports. 

Before 1868 the average number of analyses for members was 
about 330, for 1867 it amounted to 341. A considerable increase 
took place in 1868, when 432 analyses were made for members 
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of the Society, and again in 1869, when 465 analyses were sent 
out from the laboratory. Notwithstanding this steady increase 
in the three preceding years, as many as 580 analyses have been 
referred to me during the past year, being the unprecedented 
increase of 115 analyses over the number sent out in 1869. The 
appended summary shows that a large number of guanos and 
artificial manures of the class of superphosphates were examined 
in 1870, as well as an unusually large number of oilcakes. 

Comparatively few of the guanos were adulterated, but many 
were found damaged by sea-water and of inferior quality. On 
an average, the proportion of ammonia yielded by the guano 
analysed in 1870 little exceeded 14 per cent., and in several 
cases the proportion was less than 15 per cent. 

It is to be hoped that the supply of guano from the Guanape 
Islands will turn out to be of a superior quality than has been 
anticipated. 

I have recently made a number of analyses of Guanape guano 
for the Peruvian Government, and am glad to be able to report 
that nearly all the samples were much drier than those analysed 
in the preceding year. Although not equal in quality to the 
best Chincha Island guano of former years, the Guanape Island 
guanos recently analysed by me are about equal to the average 
quality of last year’s importations of Peruvian guano, It remains 
to be seen whether Guanape guano, which no doubt will be sold 
as Peruvian, is uniform in character. 
By far the greater number of artificial manures—such as 

special Wheat, Oat, Barley, Potato, and Grass manures—are 
mixtures of dissolved bones or superphosphates with ammoniacal 
salts, common salt, dried blood, nitrate of soda, and other nitro- 
genous fertilising materials. These manures are, therefore, 
grouped together with superphosphates. As many as 152 
samples of superphosphates and similar manures were analysed 
by me in 1870. 

Large sums of money are annually expended in the purchase 
of phosphatic manures, and as the quality of these manures 
varies exceedingly, and the actual price at which they are sold 
does not always correspond with the intrinsic value of the 
manure, it is highly desirable that purchasers of superphos- 
phate or dissolved bones should buy these manures of a quality 
guaranteed by analysis. The following analyses of two super- 
phosphates offered for sale in the same place, one at 61. 3s. 
(cash) per ton, and the other at 42. 3s., afford a good illustration 
of the fact that a considerable saving may often be effected if 
the composition of rival superphosphates is determined previous 
to purchase :— 
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COMPOSITION OF TWO SUPERPHOSPHATES 

No. 1. No, 2, 
| Sold at £6 3s. | Sold at £4 3s. 
| nett cash. nett cash. 

Miomice 15°38 18°92 
Water of Gombination and) | nGuguuitentattes wriotrue ty. aemderods td eotae 6°21 

Biphosphate of lime (mono-basie phosphate of lime) | 13°04 15°66 
Equal to bone phosphate (tri-basic Sits pa of Ray (20°49) (2452) 

rendered soluble by acid 
Insoluble! phosphates i230 1..00 JR. Tole Weso8 FO Hepsoles 5°14 
Sulphate oflime.. .. none s to neers 43°10 47°37 
Alkaline salts and magnesia oleh ion sl Meme eats 1°03 *86 
Hmsoluble siticeous matter’ 2. ba ce ve Usted een 4°75 5°84 

*\Containing nitrogen 2.').. (TORU. a 20 0) *33 “08 
Equaltoammonia .. -. «2 .. 2: os «s oe | 40 09 

These two superphosphates have nearly the same commercial 
value. No. 1 contains a little bone; No. 2 is a purely mineral 
superphosphate. I should feel disposed to give from 5s. to 7s. 6d. 
more per ton for No. 1 than for No. 2. The sample marked No 1 is 
rather dear at 6/. 3s., nett cash, and No, 2 cheap at 4/. 3s., nett cash. 

Of the 32 samples of bone dust, not one was adulterated, 
which clearly shows that the unsparing publication of the names 
and addresses of dealers in adulterated bone dust has had an 
excellent effect. 

With respect to feeding cakes, I regret to have to report that lin- 
seed cake is still sold, as genuine and pure, which is largely mixed 
with rice meal, oat dust, pollard, mill-sweepings, earth-nut cake, 
cotton cake, and sometimes with more objectionable materials. 

Linseed cake, when mixed with rice dust or pollard, is gene- 
rally comparatively poor in flesh-forming matters, as will be seen 
by the following analysis of a sample of cake which was found 
adulterated with oat dust and similar starchy mill-refuse :— 

Méistire 89 (ANS) 0% ef DE Ba SUBES Selene 
QOibat slots 4 [Sent Dale 
* Albuminous compounds (flesh- f orming matters) .. 23°25 
Mucilage, sugar, and digestible fibre .. .. .. 35°57 
Woody fibre "(cellulose) seg geen 19d (ee tee ete ECE 
Mineral matter (ash) ‘erelleccromaimtrsidebeone sree unc aeons, 

100-00 
* Containing nitrogen .. .. «+ « 3°72 

It is, however, quite possible to supplement the deficiency of 
flesh-forming matters in a cake adulterated with starchy mill- 
refuse by incorporating with the cake at the same time a meal 
richer in nitrogen than pure linseed cake, Decorticated nut 
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cake or decorticated cotton cake, being very rich in nitrogen, is 
sometimes used for that purpose, and the blending of the starchy 
matters poor in nitrogen with others abounding in that element 
is so skilfully performed by some notorious cake-crushers, that 
a cake is produced having almost precisely the same proximate 
composition as pure linseed cake. It is well to bear this in 
mind, for the fact that an oilcake on analysis shows the same 
percentage of oil, flesh-forming matters, woody fibre, &c., as 
pure linseed cake, is no proof that it may not be, after all, a 
mixed cake, and be composed of materials inferior in taste, 
digestibility, and condition to pure linseed cake. 

Excellent decorticated cotton cake is sent over to England 
from America at the present time. When broken up fine, or, 
better still, when reduced to a coarse powder, decorticated cotton 
cake is a most valuable feeding cake for store cattle, when these 
have to be kept chiefly upon straw-chaff and a few roots. A 
mixture of finely ground cotton cake or meal, linseed cake, and 
Indian Corn or Palm-nut meal in equal proportions, is also well 
adapted for fattening stock ; and for milk cows, good decorticated 
cotton cake is preferred, I believe justly, to the best linseed cake. 

Green German rape, or Rubsen cake, continues to be scarce, 
and ordinary rape cake is often so full of mustard that it en- 
dangers the life of the animals to which it is freely given. 
Common rape cake should therefore never be given to stock 
without having been previously examined for’mustard. Most of 
the samples of common rape cake sent for examination I found 
utterly unfit for feeding purposes, and I would especially warn 
the members of the Society not to buy a variety of rape cake 
which has recently found its way into commerce under the name 
of yellow rape cake. Several samples of this species of cake I 
found so pungent that, in my opinion, less than half a cake 
would in all probability kill an ox. 

Satisfactory reports of field experiments on root crops, on 
potatoes, and on grass land, have been received, and will form 
the subject of future contributions to the ‘Journal.’ I may 
observe, however, in this place, that potash-salts have again 
proved to be very useful, in 1870, for potatoes and mangolds as 
well as for clover seeds; and not only when used upon light 
sandy soils, but likewise when applied in conjunction with 
superphosphate to poor clay land. 

The following are the papers contributed by me to the pages 
of the February and August numbers of the ‘ Journal’ for 1870 :— 

1, Field Experiments on Mangolds. 
2. On Beetroot Pulp. 
8, On a peculiar kind of Swedish Whey-cheese, and on Norwegian Goat’s- 

milk Cheese. 
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4, Field Experiments on Potatoes, 
5. On the Composition and practical value of several samples of Native 

Guano prepared by the “ A.B.C.” process of the Native Guano Company. 

Analyses made for the Members of the Royal Agricultural Society, 
December, 1869, to December, 1870. 

Guanos (natiral) 2i 4. ‘sdeo. DEES. SPENT (SAGs 
Artificial guanos .. ee 3 
Super phosph: ites, dissolved “bones, wheat manwres,l 59 

and similar artificial manures Sources i e 
Borie dishes. Vail 32, 700s, SSA AE Sane neeee 32 
Refuse manures .. 27 
Nitrate of soda, sttlphate of ammonia, and potash salts 31 
Marls, limestones, and other minerals’ § 9s. he eo 
SOUS: ey cer siege a's wee Baan oe ere 
Oileakes bees Sone EA Cty nce > + Bo Risen. toys! 
Meeding meals rok W 01s D250 ea ee 18 
Vegetable productions «s) G@bee adc etes ae eee 
Disinfectants 2 
Waters 30 
Sewage Dialer naka AM oman er cy. 8 sc 3 
Cider Ati tenors 1S 9. Ge Levin, oe ee 1 
Treacle "f tl Leas ke . 3 
Examinations for poisons 3 

Total" js csc) cog) Se eee 

(Signed) Auausrus VortcKker, F.R.S. 

XI1.— Quarterly Reports of the Chemical Committee. 

DECEMBER. 
Dr. VOELCKER reports the case of a manure sent to him for 
analysis, by Mr. C. §. Read, M.P., under the name of Holman’s 
Blood Manure. This manure was found to have the following 
composition :— 

PMIOISHNTO’ ase, win ney ese els ene core Re 
*Oyganic matter... .. (22°02 
Tribasic phosphate of lime (bone phosphate) . .. 5°06 
Oxides of ivon and alumina... ve. peti bs Tomo 
Sulphate and little carbonate of lime .. 18°11 
Alkaline salts and magnesia (chiefly common 1 salt) 6:06 
Insoluble siliceous matter .. AMD secs iri) wile The 

100:00 
* (Containing mitropen ys.) fe wand, uae 191 

Equal toammonia .. .. .. .«. 2°32 

This manure was manufactured by N. R. Holman, manu- 
facturer and dealer in agricultural tillages, Newhall Mills, 
Attercliffe, and Sheffield. The price was 6/. a ton, delivered 
carriage-paid to any station within 50 miles of Sheffield. 

In a trade circular, Mr. Holman speaks of his blood manure as 
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having acquired a world-famous reputation as one of the best 
and cheapest tillages, and invites his friends and all consumers 
to an inspection of the numerous testimonials with which he has 
been favoured. He likewise gives an analysis, of which the 
following is a copy :— 

Analysis of Blood Manure. 
Medical Institution, Sheffield. 

A sample of artificial manure, received from Mr. Holman, was found, on 
analysis, to contain in 100 parts :— 

Moisture and organic matters, containing 17-72 of 4 : De x2 : 64:40 
ammonia, equivalent to 14°58 of nitrogen “ 

Insoluble silicate and sulphate of ime .. .. .. 11:00 
Phosphate of lime, equivalent to 4°34 siege 9:40 

acid See eee ed OS 
Oxides ofironandalumina .. .. .. .. «+. 2°85 
Wanponateot lithe: i. JF). eee. «600 
@arbonate of mapnesia =. «=. .s a « 90 
Alkaline salts (chlorides and sulphates).. .. .. 445 
Alkaline salts (soluble silicates) .. .. «. . 1°60 

100°00 

March 1, 1845. (Signed) W. Binewey, Ph. D., F.C. 

In this analysis, the manure is represented to contain more 
ammonia than the best samples of Peruvian guano. Supposing 
the sample analysed by Dr. Bingley contained only 10 per cent. 
of moisture, and not 32, like the sample sent to me by Mr. Read, 
I am at a loss to understand how the remaining 54:4 of organic 
matter could have yielded 17:72 of ammonia, 

The amount of the richest available nitrogenous organic matter, 
or even of pure sulphate of ammonia, produces considerably less 
ammonia than 17-72 per cent. However, presuming the analysis 
to be correct, the question which would naturally be asked by 
any intelligent farmer who knows something of the market price 
of fertiliziig materials is: Is it probable that a manure manu- 
facturer will sell an artificial manure at 6/. when he can get 
for the ammonia alone, which is represented to be present in 
a ton of the manure, over 10/2. ? 

Attention is directed to this analysis, because in many instances 
farmers are led away by printed analyses, which many regard as 
a sufficient guarantee of the good quality of the manure to which 
they refer. Whenever an analysis is shown, when an artificial 
manure is offered for sale, and such an analysis should prove to 
be satisfactory, we would advise the intending purchaser to obtain 
in the first place a statement in writing that the bulk of the 
manure, on delivery, shall be equal in composition with that 
given in the printed analysis; and, in the next place, he should 
draw from the various parts of the bulk several pounds of the 

VOL. VII.—S. S. U 
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manure, mix all the samples well together, and forward such 
a fairly drawn and prepared average to a competent and trust- 
worthy agricultural chemist for analysis. Neither printed 
analyses nor printed testimonials in themselves have any practical 
value, and both are often used for the purpose of deception. 
The sample of Holman’s. Blood Manure, analysed by Dr. 

Voelcker, it will be seen, instead of 17:72 per cent. of ammonia, 
as represented in the printed analysis, yielded only 24 1 per cent. ; 

and instead of 9°4 per cent. of phosphate of lime, only 5 per 
cent. ; and, besides a large proportion of sand and useless earthy 
matter, it contained 31 per cent. of water in round numbers, 
Such a manure would be dear at 27. 5s., and Dr. Voelcker would 
not recommend any one to buy it at 2/. a ton. 

Mr.C.S. Read has kindly favoured Dr. Voelcker with the sub- 
joined letter, and given him leave to lay it before the Com- 
mittee :— 

“ Holman’s Manure. 

««Honingham Thorpe, Norwich, November 16, 1870. 

“My DEAR Srr,—On receipt of your analysis of Mr. Holman’s manure, I wrote 
to him, stating ‘that I certainly should not pay for the manure. At Mr. 
Holman’s earnest request I did not send the manure back, but agreed to his 
proposition to ‘pay whatever it was worth, according to the erop it pro- 
duced.” I thought that it would be a good opportunity of testing the sound- 
ness of your analysis, and accordingly sowed 4 cwt. per acre of this manure 
and two different kinds of superphosphates, both costing the same price as 
Mr. Holman charged for his manure, viz., 6/. per ton. They were applied for 
white turnips after peas, and a strip of land was left, upon which no manure 
of any kind was sown. The two superphosphates have grown a nice little 
crop of turnips, but I can see no difference at all between the unmanured 
plot and Mr. Holman’s blood manure. I ought to add, that Mr. Holman 
states, the ‘second crop is equally benefited as the first. I hope, for his 
sake and mine, it will be more so, 

“Yours faithfully, 
“Dr, Voelcker.” “CLARE SEWELL READ. 

The Committee would call attention to the frequent inferiority 
of certain manures sold under the name of fish-and-blood 
manures, A sample of such fish-and-blood manure (sent by 
Mr. N. N. Young, Orlingbury, Wellingboro’), had the following 
composition :— 

Moisture spoagi ese less, botnisy yee peo LSI 
*Organic matter... .. ‘cime iash® Soy Se OROS 
Oxides of iron and alumina Paes me a Spd IG} 
Phosphate of lime .. Preetterce thoracic lio 
Sulphate and carbonate of Time. oa oe) M822 
Alkaline salts and magnesia (chiefly comnion ‘salt) 3°69 
Insoluble siliceous matter (sand) .. .. .. .. 12°75 

100:00 
7 C@ontaming MUrozeners.. ss. - ese 1:20 

Equal toammonia 9.5.8) we 9 os 1°45 
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This so-called fish-and-blood manure is very poor in phosphate 
of lime; and as dry blood and flesh yield about 16 per cent. of 
ammonia on decomposition, the sample analysed, producing not 
quite 14 per cent. of ammonia, cannot have contained much blood 
or fish. It is principally composed of carbonate of lime, earth, 
and sand, mixed with various kinds of organic refuse matters, 
a little blood, some fishery salt, and a few fish-bones. Such a 
manure is barely worth 25s. a ton, but was sold at 6/. a ton. 

With respect to feeding-cakes, Dr. Voelcker reports the case 
of a linseed cake, which was sold to Mr. Jas. J. Bibby, Hard- 
wicke Grange, Shrewsbury, branded “ WH Genuine.” This 
cake he found to be adulterated with earth-nut cake, and to be of 
the following composition :— 

NNGISUURO MMC ce tia. | ‘ce fac" Seda Mea CUES uO AU) 
itl eed iene cement ane alEG so 1Se ewer ep 

*Albuminous compounds (flesh-forming matters) .. 26°18 
Mucilage, sugar, and digestible fibre .. .. .. 80°84 
Rooyen brer(CollnlOs® erent n-- ene sauuecnR-am EOD 
Mineral matter (ash) SEN. EVE ere se OGY 

100-00 
*Containing nitrogen .. .. «. ss 4:19 

In answer to an inquiry for particulars of the purchase, Mr. 
Bibby wrote that he bought a lot of 5 tons in July, from 
Messrs. Fields’ Mercantile Company (Limited), Shrewsbury, as 
a genuine cake, at 11/. 7s. 6d. per ton, delivered. Messrs. Fields, 
the dealers, state that the maker is W. Holt, of Hull. 

The following correspondence ensued :— 

“Hardwicke Grange, Shrewsbury, November 2, 1870. 
“Dear Str,—I duly received yours of the 1sth and 21st ult., with analysis 
and report on a sample of adulterated linseed cake branded ‘W H Genuine,’ 
and, as requested, I write to inform you of the particulars of the purchase. 

“The sample is from a lot of 5 tons bought in July from Fields’ Mercantile 
Company (Limited), Shrewsbury, as a genuine cake, price 11/. 7s. 6d. per 
ton, delivered—‘ Earles and King’s’ Liverpool cake being then 120. 7s. 6d. 
per ton, delivered. Messrs. Fields, who are dealers, inform me that the maker 
is W. Holt, Hull. I have written for an explanation, and annex a copy of 
my letter and of the maker’s reply, &c. 

“Tam, dear Sir, yours faithfully, 
“ Jas. J. Brssy (pro Jos. Winchester). 

“Dr. Voelcker, London, E.C.” 

(Copy.) 
‘¢ Grinshill, Shrewsbury, October 26, 1870. 

“ GENTLEMEN,—In July last I bought from you a parcel of 5 tons of linseed 
cake, branded ‘W H Genuine,’ which was described by your manager and 
sold as a genuine linseed cake. I regret to say, however, that the analysis 
of a sample by Dr. Voelcker shows the cake to be adulterated, and, of course, 

U 2 



292 Reports of the Chemical Committee. 

inferior in quality to genuine linseed cake. I enclose an extract from Dr. 
Voelcker’s letter, and a copy of his analysis; and waiting your reply. 

“ T am, yours faithfully, 
“« JosepH WINCHESTER. 

“ Messrs. Fields’ Mercantile Company, Shrewsbury.” 

(Copy.) 
“ From Fields’ Mercantile Company to Mr. Jos. Winchester, Grinshill. 

“Shrewsbury, October 31, 1870. 
“We beg to hand you a copy of the letter which we have received from the 

crushers at Hull, and we trust that it will be acceptable and satisfactory.” 

(Copy of Enclosure with the above.) 

** Hull, October 28, 1870. 
“Dear Srrs—in reply to your favour of yesterday, enclosing ‘copy of 
analysis,’ &c., of 5 tons linseed cakes marked ‘W & H Genuine,’ and supplied 
to you in July last, we beg to state that the term ‘genuine,’ as a trade 
brand, is not understood to signify a pure cake, which, as you are aware, is 
always sold at 20s. to 25s. per ton more money; and at the time we 
sold you the 5 tons referred to we were selling pure cakes at 22s. 6d. more. 
The difference between ‘ pure’ and ‘ genuine’ cake, when these brands 
were first introduced, was simply that the former was made from the finest 
seed imported, and the latter from a secondary or inferior growth, containing 
a considerable percentage of non-feeding admixture, such as hay-seeds, &c., 
and generally more or less grit, which washers have found great difficulty in 
screening from the seed; in fact, it could not be entirely removed. For 
some time past, therefore, it has been the general custom of the trade to use 
fine clean seed also for ‘genuine’ cakes, reducing the price by the admixture 
of a small proportion of other good feeding stuff, thus producing what we 
believe to be a better feeding cake at the same cost. We may add, that we 
have always supplied to our friends a cake of quality at least equal to any 
on our market at the same price; and the analysis you have sent us shows 
that the cake sent you was of a good feeding quality, and, we believe, for 
feeding purposes, if anything a little cheaper in proportion than a ‘pure’ 
cake at 20s. to 25s. per ton more money. 

“« Messrs. Fields’ Mercantile Company.” 

(Copy of Reply to the foregoing.) 

“ Grinshill, Shrewsbury, November 2, 1870. 
“ GENTLEMEN,—I have to acknowledge the receipt of yours of 31st ult., en- 
closing copy of a letter from the manufacturers of the cake bought from you 
in July, in reply to the complaint of its being adulterated. 

“As the cake was not only sold as branded ‘Genuine,’ but as a ‘ Genuine 
Cake, I do not consider the explanation at all satisfactory. No trade usage 
can justify an adulterated cake being sold as 4genuine.’ 

“Twas not aware, till your secretary informed me on Saturday last, that 
the makers quoted for ‘pure’ cake a higher price than ‘genuine;’ and I 
consider that this fact bemg known to you ought to have led to inquiries 
before the sale as a pure cake of that branded ‘Genuine.’ 

“Tam, Gentlemen, yours faithfully, 
“ JosepH WINCHESTER, 

“P.§.—I send a copy of the correspondence to Dr. Voelcker. 

“ Messrs. Fields’ Mercantile Company, Shrewsbury.” 

Two other cases, where cakes were sold as pure were found on 



Reports of the Chemical Committee. 293 

analysis to be adulterated—one with oat-dust and the other with 
earth-nut cake and beech-nut cake, came under Dr, Voelcker’s 
notice; but the Committee think that the evidence in these 
instances, though sufficiently convincing, might not have the 
requisite legal force to warrant the publication of the names of 
the vendors. 

Marcu. 

In the months of December, January, and February, com- 
paratively few purchases of artificial manures are made by agri- 
culturists, and in consequence a much smaller number of samples 
are sent to the laboratory for examination than during the spring 
quarter. Dr. Voelcker has, however, reported on the following 
cases :— 

1. A sample of artificial manure was sent for examination by 
Mr. Catchpool, Faring Bury, Kelvedon, Essex, with the request 
to have its value ascertained in comparison with best Peruvian 
guano. This manure was found to have the following com- 
position :-— 

Wercuirewe. mers Ae SA Wes! ClAt oid SEE eS aoe 
BO eCaICANSULCD Yaris rs ty ive) seal las) BAN Geese Siva PROS 
Phosphate oflime .. . “ob RM once? co See 
Carbonate and sulphate of lime Slip EL ee de Cace EOL 
Alkaline salts and magnesia (principally common salt) 3°22 
Insoluble siliceous matter (sand) ..  .. . « « 19°83 

100:00 

POUCAUMING MUTOPENs.: et as Coe fa, |) va (ae) ony SLL 
Pato nMOMa se ee we cs hee se 1°36 

The large quantity of carbonate of lime (chalk), sulphate of 
lime (gypsum), and sand, amounting, together with the moisture 
in the manure, to rather more than three-quarters of the weight, 
leaves but little room for the more valuable fertilising consituents 
of manure. Making no deduction for the bulky, cheap, or 
absolutely useless matters, for which carriage has to be paid, the 
intrinsic commercial value of the phosphates and the nitrogenous 
organic matters (yielding only 14 per cent. of ammonia) does 
not amount to much, and the manure certainly would be dear at 
2]. a ton in comparison with the price at which Peruvian guano 
is sold. 

Dr. Voelcker has written for information with respect to the 
vendor of this manure, and the price at which it was sold, but 
has not received an answer as yet. 

2. The subjoined analysis of four samples of bone-manure 
show the great differences in the quality and value of different 
samples :— 
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COMPOSITION OF FOUR SAMPLES OF BoNE-MANURE SOLD IN CHESHIRE. 

No. 1. No. 2. No. 3. No. 4. 

MIOISUIC mrt nts el irre 25°04 21°54 9°28 20°42 
*Organic matter Pee ASTS AC 15°28 19°75 31°23 13°74 
Phosphate of lime (bone-earth) 34°10 47°72 45°49 48°01 
Sulphate and carbonate of lime 13°44 : ! 6°43 
Alkaline salts and magnesia .. 4°01 \ ce a2 { 3°22 
Insoluble siliceous matter (sand) 8°13 3°72 4°68 8°13 

100°00 100°00 100° 00 100°00 

* Containing nitrogen .. .. «.. «. E37 1°95 3°54 1°34 
Equaltoammonia .. .. .. «- 1°66 2°40 4°29 1°62 

Nos. 1, 2, and 4 are boiled refuse bones of glue makers. 
No. 3 is genuine raw bone dust, not very clean, but on the 

whole, of fair average quality. 
No. 1, boiled bones, contains one-fourth of its weight of water, 

and contains more sulphate of lime, salt, and sand than genuine 
boiled bone dust. 

Nos. 2 and 4 are too wet, but they are otherwise genuine boiled 
bones ; and No. 4 contains rather more sand than it ought. 

Assuming No. 3 to cost 8/. a ton, the comparative money 
value of these four samples will be:—No. 1, 5/. a ton; No. 2, 
67. 15s. a ton; No. 3, 81. a ton; No. 4, 6/. 6s. a ton.* 

A sample of guano was sent for analysis by Mr. Samuel 
Fitton, Cheerbrock Farm, Nantwich, who stated that he 
bought the guano from Messrs. W. Shaw and Co., Liverpool, at 
14/. 10s. per ton, delivered at a station near Nantwich (less 5 per 
cent. for cash), guaranteed pure. 

The analysis showed that the guano was much adulterated 
with sand, gypsum, and earthy matter, and in consequence 

* The samples 1, 2, 3 were sent on February 2 by Mr. Leather, Delamere 
Lodge, Northwich, and on the 15th the following letter was received from him 
with sample 4 :— 

“Dear Sir,—The sample of boiled bones recently analysed by you for me was 
given to me as genuine by Mr. Robt. Ashworth, of Frodsham. On showing him 
your analysis, he stated that the sample of bones given me was taken from 
“sweepings,’ and was not a fair sample. This he appeared to think would explain 
the large proportion of water as well as sand. He has given me, therefore, a fresh 
sample, which J forward to you to-day for analysis. 

“Yours faithfully, 
“Simeon LEATHER.” 

In a subsequent letter Mr. Leather gives the following as the prices of the 
several samples, and the names of the dealers who supplied them :— 

No. 1. J. Ashworth, Frodsham 
2. Runcorn Bone Works 
3. J. Ashworth, Frodsham 
4, Do. Do. AWARw 

a 

aon. cocoocsk 
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yielded much less ammonia and phosphates than genuine 
Peruvian guano. 

As far as could be judged, this adulterated guano corresponded 
to a mixture of about three-fifths of genuine guano by weight, and 
two-fifths of yellow sandy loam, and similar adulterating materials ; 
and in comparison with genuine Peruvian guano, selling at 14/. 10s. 
a ton, it was not worth more than 8/. 14s. per ton. 

In reply to Dr, Voelcker’s inquiries, Mr. Fitton wrote as 
follows :— 
“Tam sorry the guano is not pure; I enclose the invoice. I bought it 

from a salesman of Messrs. W. Shaw & Co., his name is Oakes. I told him 
distinctly when I bought it from him that I should get it analysed. He said 
he should be glad if I would, as it was a pure guano, and it would be to his 
advantage.” 

On receipt of Dr. Voelcker’s report, Mr, Fitton communicated 
the result of his examination to the vendors, and in return received 
the following letter :— 

“The Old Hall, 39, Old Hall Street, Liverpool. 
“Dear Sir,—We have just discovered that our shipper has made a most 
egregious error in sending you Upper Peruvian instead of Peruvian Guano. 
Will you therefore please return it at once, as the whole cargo is ordered for 
transhipment. Will you also kindly see Mr. Bowker, and request him to 
return his also. Will send the same quantity of Peruvian as soon as 
possible, 

‘* We are, dear sir, your obedient servants, 
pro William Shaw and Co., 

“R. OAKES. 
“P.S5.—Shall be in Cheshire to-morrow, and will call at your place.” 

The guano was returned by Mr. Fitton, and genuine Peruvian 
sent instead of the so-called Upper-Peruvian. 

4, Dr, Voelcker again directs attention to the variable quality 
of genuine Peruvian guano. Peruvian guano, he regrets to say, 
appears to be nearly exhausted, and recent importations not only 
contain a considerable proportion of large stones and fragments 
of rock, but also fine sand, which cannot be readily detected 
without a chemical examination. The following analysis of 
a sample of Peruvian guano affords a good illustration of its 
increasing deterioration :— 

Composition of a Sample of Guano sent by Mr. John Baker, Hargrave, 
near Kimbolton. 

ac en ei hg was aul + gemma lee 
*Organic matter and saltsofammonia .. .. .. .. 88°89 
Phosphate of lime and magnesia (bone-earth) .. .. 23°92 
enMBETAALIS! VO eT ge OE 78 
Tnsoiuble silicious matter (rock and sand) .. .. .. 18°24 

100-00 

PRSOMRUIEUUTOREN 4. we ke ag wees 875 
IMSIGLOTAIINIONIA os se) 20 so 8) as, oe 10°62 
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This guano is genuine Peruvian guano, but it will be seen 
that it contains a large proportion of the débris of the rock on 
which the guano was deposited, and yielded little more than 
103 per cent. of ammonia, or only about two-thirds the amount 
of ammonia which Peruvian guano of fair average quality used 
to contain. 

Messrs, Thompson, Bonar, & Co., the Peruvian Government 
agents for the sale of guano, have recently acquainted their 
customers that they have no more Chincha Island guano for sale 
in London, and they offer now Guanape Island guano at a reduced 
price, and quote the price of Government Peruvian guano at 121. 
per ton. 

Guanape guano, as faras Dr, Voelcker’s experience goes, varies 
in composition to a greater extent than Peruvian, and the better 
samples are not equal in value to Peruvian guano, It is, there- 
fore, highly desirable that purchasers of Guanape Island guano 
or Peruvian Government guano should know what the quality 
is of the guano that is offered at a reduced price, and they are 
strongly advised to insist upon being supplied by the dealer with 
an analysis guaranteeing the quality of the particular cargo of 
guano which is offered for sale. Like other guanos varying in 
composition, Guanape guano should not be sold at a uniform 
price, but at rates corresponding with the intrinsic commercial 
value of different lots, which can only be ascertained by an 
analysis that may be fairly expected to be presented by the dealer 
to inteuding purchasers. 

5. Rape cake is frequently so full of wild Mustard that it 
cannot be safely used for feeding purposes. 

Several cases of rape cake quite unfit for feeding purposes were 
brought under Dr. Voelcker’s notice during the last quarter ; and 
in one instance such cake did serious mischief to the cattle which 
were fed upon it, being made from seed largely contaminated 
with wild Mustard seed.* 

6. ‘Cases of adulterated linseed cakes have been referred to Dr. 
Voelcker lately from the neighbourhood of Market Deeping and 
Hertford, in which beech-nut and earth-nut cake were found in 
cakes with the mark of the maker indicative of the purity of the 
article, 

In these cases he made inquiries respecting the names of the 
dealers, but experienced unwillingness on the part of the buyer to 
have publicity given to the particulars, which deserve exposure. 

* T analysed four pieces of this cake for Mr. Percival Harlam, of Gilnow House, 
Bolton, who had bought it from Mr, J. Andrew, corn broker, Liverpool.—A. V. 
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XII.—Report of the Farm-Prize Competition, 1871. By Joun 
WuEatLey, Neswick, Driffield. 

THE system of giving prizes for the best-managed farms in the 
districts of the country meetings, first originated by Mr. Mason 
last year, is well calculated to illustrate the peculiar practices of 
different districts, which, if properly registered in the ‘Journal,’ 
would eventually form a collection of valuable facts. At the 
suggestion of Mr. H. W. Keary, who reported on the Oxford 
competition, the landowners of Shropshire and Staffordshire, 
encouraged the Society to repeat the experiment this year, and 
subscribed the two first prizes of one hundred pounds each for 
the best specimen of arable and dairy farming ; and the Society 
undertook to provide a further sum of one hundred pounds for 
two second prizes of fifty pounds each, to appoint the Judges, 
and to pay all the expenses attending the inspection and awards,* 
In addition to the first prizes, a further sum of fifty pounds was 
placed at the disposal of the Judges by the local subscribers, to 
reward any special feature of excellence in the management of 
any of the competing farms. . 

It must be gratifying both to the landowners of the district and 
to the Society that their efforts were so well supported by the 
farmers, especially in the arable class, in which no less than 
twenty-three entries were made. The dairy-farming, though an 
important interest, and occupying a considerable portion of the 

* The following is a list of the subscribing landowners in Shropshire and 
Staffordshire :—The Duke of Cleveland, the Duke of Sutherland, the Marquis of 
Anglesey, the Earl of Bradford, the Earl Brownlow, the Earl of Dartmouth, the 
Earl Granville, the Earl of Harrowby, the Earl of Lichfield, the Earl of Powis, 
the Earlof Shrewsbury, the Viscount Hill, Lord Acton, Lord Bagot, Lord Berwick, 
Lord Forester, Lord Hatherton, Lord Vernon, Lord Wenlock, Lord Wrottesley, 
W. O. Foster, Esq., H. F. Meynell Ingram, Esq., J. Pritchard, Esq., the Rev. 
Walter Sneyd, Major Thorneycroft, the Rev. F. W. Whitmore. 

VOL. VII.—S.S. 2.< 
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area of competition, was not so well represented; and it is a 
matter of regret that many farms which have a considerable 
reputation were not entered. 

In Mr. Keary’s Report of the Farm Competition of 1870, the 
unfavourable character of the spring, as affecting the appearance 
of the crops, was dwelt upon; and we have no doubt that, in 
such an unusually dry summer, local showers would materially 
affect the relative appearance of some crops. We had to deal 
with more favourable conditions, inasmuch as the competing 
farms were pretty much in the same position as regards the 
influence of climate. 

It may be as well to state that the following were the condi- 
tions under which the prizes were awarded :— 

1. General management with a view to profit. 
2. Productiveness of crops. 
3. Goodness and suitability of live stock. 
4, Management of grass-land. 
5. State of gates, fences, roads, and general neatness, 
In addition to the above, we were instructed, in the case of 

the dairy farms, to pay special attention to the management 
of the produce, as well as the cleanliness of the dairy. 

Armed with these instructions, we commenced our first in- 
spection on the 15th day of May, completing the same on the 
28th ; and having given to each case a most careful consideration, 
we were enabled to separate the better specimens for a final 
review, which we carried out during the week preceding the 
opening of the Society’s Meeting at Wolverhampton. Our plan 
of operation was, first to go over the whole farm, note the 
appearance of the crops, condition of the land, state of fences and 
buildings. The live stock were then. inspected, and, finally, 
answers. were requested to a series of questions, the replies to 
which are, to some extent, embodied in the following Report. 

Our Awards were as follow :— 
For the best-managed Arable Farm.—First Prize, of 1007, 

offered by the landowners in Staffordshire and Shropshire , to 
Mr. George Townsend Forester, of High Ercall, Wellington, 
Salop. Second Prize, of 502, offered by the Society, to, Mr. 
Thomas Winterton, Alrewas Hays, Lichfield. Highly com- 
mended, and a special prize of 25/., given by the subscribers, to 
Mr. William Brewster, Balderton Hall, Middle, Wem, Salop, 
for his successful management of good land. Highly com- 
mended, and a special prize of 25/., given by the subscribers, to 
Mrs. Elizabeth Sankey, of Bratton Farm, Wellington, Salop, 
in recognition of her profitable management. Highly com- 
mended, the farms occupied by Mr. George Anderson May, of 
Elford Park, Tamworth, and Mr. Charles Reynold Keeling, 
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of Yew Tree Farm, Penkridge. Commended, the farms occupied 
by Mr. John Glover, Bangley, Tamworth, and Mr. Edward 
White, of Knowle House, Lichfield. 

For the best-managed Dairy Farm.—First Prize, 1001., offered 
by the landowners in Staffordshire and Shropshire, to Mr. John 
Clay, Kinsale, Oswestry. Second Prize, 50/., offered by the 
Society, to Mr. Matthew Walker, of Stockley Park, Anslow, 
Burton-on-Trent. 

First-Prizz Farm. 

This farm, occupied by Mr. George Townsend Forester, ‘as a 
yearly tenant, is composed of 300 acres of arable land, and 140 of 
grass, and is situated five miles north-west from Wellington, and 
eight miles north of Shrewsbury. About half the farm has a 
substratum of sand and sandy loam, with occasional beds of rock 
and marly clay; the remainder is upona subsoil of clay, varying in 
texture, and intersected by sand-veins, containing a large amount 
of water, worn pebbles of various sizes, and fragments of rock. 
One of the largest specimens shown us in the garden was between 
four and five feet in length, and two feet in diameter. They 
vary from the above size down to that of a hen’s egg. This 
part of the farm was ploughed originally in high-backed lands, 
but is now level. The surface-soil is of medium quality, 
betwixt light and heavy. Mr. Forester entered upon the farm in 
1841. The improvements that have been made, principally by the 
removal of internal fences, will be best understuod by a glance 
at the accompanying maps (pp. 300 and 301), which represent the 
farm in 1841, and at the present time. It will be observed that in 
1841 the homestead and farm-buildings were at one extremity, and 
in the village of High Ercall; and the fields were small inclo- 
sures with crooked fences. The land was also suffering from 
the want of drainage. 

At Mr. Forester’s request buildings were erected in a central 
position by the landlord (His Grace the Duke of Cleveland), 
suitable roads, of which the farm was previously entirely 
deficient, being made by Mr. Forester at his own cost. The 
tenant also Jaid out and reared the new lines of quickset fencing, 
materials in the rough being supplied by the landlord. 

The perfect cleanliness and excellent condition of the fences 
bear evidence to the attention that has been paid to this important 
detail. Once a year the fence-bottoms are thoroughly cleaned, 
and the fences are trimmed. We do not, however, approve of 
the form in which the fences are grown. The base is not suf- 
ficiently broad for the apex, consequently the drip from the 
latter has already weakened, and must eventually greatly injure, 
the lower part of the fence. The drainage of 273 acres of the 
farm was done by the tenant, the landlord finding tiles. The 

x 2 
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drains were laid about four feet deep, and ten yards apart, 
varying in depth according to circumstances, the ditches were 
filled in, and watering-places supplied by the drainage were 
made in the fields. ‘The labour and leading were done by the 
tenant, costing about 3/. 10s. per acre. Tiles were supplied by the 
landlord, two-inch pipes being used, with an increased size for 
outfalls, at a cost of 3/., making a total outlay of 67. 10s. per acre. 
To us it appeared to have been perfectly done. Since 1869 
eighty acres have been drained by the landlord, who charges a 
percentage of 6/. 14s. on the outlay, the leading being done, of 
course, by the tenant. In addition to the roads originally laid 
out, Mr, Forester has recently made a new road leading from the 
village of High Ercall, which is a great improvement. At the 
corner, south-west of the homestead, it is desirable that some 
fences should still be removed, but at present Mr. Forester is pre- 
vented from carrying out the proposed alterations, owing to a 
difficulty in getting an exchange of land with his neighbour. 
The system of cropping adopted is the four-course, which is 
strictly adhered to, 

Turnips.—Turnips and mangolds always succeed wheat. The 
stubbles are ploughed from 7 to 8 inches deep in the autumn 
(no need of any autumn scarifying), after manure has been led 
direct from the yards, and about 20 cart-loads an acre put on. 
The following spring the land is ploughed, and worked by the 
cultivator, artificial manures are applied on the surface at the rate 
of 63 cwts. to the acre (Proctor and Ryland’s), at a cost of 8/. per 
ton. The land is afterwards ridged, and the seed drilled upon 
the ridges by a proper drill and roller attached. The ridges are 
about 26 inches apart. Sundry scufilings take place, and, when 
the plants are sufficiently grown, and ready for hoeing, they are 
done by task-work, at a cost of 9s. per acre, if gone twice over, 
or 6s. 6d. if only once. 

One-third of the turnips are fed on the land by sheep; two- 
thirds are drawn off and consumed either by cattle in the yards 
or by sheep upon the grass. No turnips are eaten on the land 
after the middle of March; but all are, if possible, pulled and 
stored before Christmas. Mr. Forester in future intends trying 
turnips on the flat, at a distance of 24 inches betwixt the drills ; 
the late dry seasons have caused this proposed change, but we 
should doubt whether in a season like the present it would be 
advantageous, 

Mangolds.—The cultivation is very similar to that for turnips, 
but the land is more heavily manured in the autumn on the 
stubbles, which are then deeply ploughed. After thoroughly 
working the land in the spring with Coleman’s cultivator, and 
harrowing sufficiently fine, artificial manures are sown by hand 
on the flat, at the rate of 8 cwt. of superphosphate (Proctor and 
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Ryland’s) to the acre; the land is ridged, and then sown with from 
5 to 7 lbs. of mangold-seed to the acre, as early in April as the land 
can be got ready and the season will admit. When the plants 
are sufficiently grown, they are scarified and hoed at a cost of 6s. 
per acre ; sundry scarifyings completing the work. In the month 
of November they are pulled, and stored by the homestead. 

Barley.—Barley follows turnips. The portion of turnips 
left on the land having been consumed by sheep eating oil-cake 
the land is ploughed as soon as possible, in order to secure the 
ameliorating influence of winter and spring frosts. It is most 
important to have a thoroughly pulverized seed-bed for barley,’ 
hence the reason that no roots are consumed on the land after the 
middle of March, ‘Thus treated, a seed-bed can usually be 
obtained by simply harrowing down the surface, and the cost of 
cultivation is thereby reduced. The barley is then drilled at the 
rate of 11 pecks per acre, commencing as early in March as 
the season will admit. Invariably the earliest sown seed pro- 
duces the best quality of corn. 

Oats.—Barley being found the most profitable spring corn- 
crop, oats are not grown asa rule. This year, however, some 
old pasture land has been broken up, with a view to relaying, 
and oats have been taken as the first crop. 

These oats are a remarkably heavy crop, secured by merely 
ploughing the turf and rolling down, the oats afterwards being 
drilled. This practice is not usually attended with success, but in 
this case nothing can exceed their present promise of abundance. 

Seeds.—Clovers are sown after barley, and occasionally in 
wheat grown after turnips. The land is divided into three equal 
portions, and a different mixture sown on each, so that on the 
return of the rotation the same varieties of clovers may not be 
used. Clovers for mowing are generally sown among the spring 
wheat, on about one-third of the land in the shift, and are com- 
posed of the following mixture— 

12 lbs. red clover ; 
2 to 3 lbs. white clover ; 
1 peck of Pacey’s rye-grass to the acre. 

For depasturage, the following is sown ona second third of 
the course— 

6 lbs. of alsike ; 
2 bushels Italian rye-grass. 

And the following, also for depasturage, on the remaining 
. third — 

White, trefoil, rib-grass, and parsley, of these altogether 
14 lbs. to the acre ; with cock’s-foot, timothy, and rye- 
grass, 2 pecks. 

The whole of the seeds are sown by barrow-drill. 
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Wheat.—Autumn wheat is sown after ley, which generally 
consists of 65 acres; in addition to which 25 acres of spring 
wheat are generally sown after turnips or mangolds. The ley is 
ploughed as early in August as it can be spared, and if not 
pressed it is Cambridge-rolled, and left in either of these states 
till the latter end of October, when it is well harrowed, and 
afterwards drilled with Browick red wheat, seed at the rate of 
10 pecks to the acre being used. Wheat after turnips and man- 
golds is sown as early in February as the season will admit, and 
none later than the Ist of March. This land is merely ploughed, 
harrowed, and drilled with a red Nursery variety, about 13 
pecks of seed being used to the acre. No wheat ever needs 
hoeing, and top-dressings are not applied as a rule. 

A small piece of wheat was shown us in the middle of a 
field that had succeeded kohl-rabi, which had been eaten on the 
land by sheep, not pulled or stored, but allowed to grow during 
the winter. The whole field was sown at the same time, but that 
portion which had grown kohl-rabi was very deficient as com- 
pared with the remainder, which had grown turnips and man- 
golds. Mr. Forester’s explanation was that the kohl-rabi, not 
having been pulled in the autumn, had formed large roots, and 
had therefore taken much more out of the land than the other 
crops, which had been stored. 

Beasts.—Twenty-six pure Hereford cows of the best quality 
are kept for breeding purposes. Their produce are reared, and 
mostly sold at 24 years old about Christmas, It is very rarely 
that either bulls or heifers are sold for breeding purposes, 
although their quality would fully justify the practice. The 
average price of the oxen sold last year, an account of which 
Mr. Forester gave us, was 31/, 5s., and some of these were not 
quite two years old. He further informed us that they had had 
no cake during the previous summer until the 10th of August, 
within 10 weeks of the day of sale. The reason for their not 
having had cake earlier was that in 1869 he had to cease giving 
cake owing to the laxative quality of the keep (this would be 
accounted for partly by the gross nature of the grass), Mr. 
Forester says that at this time he was not aware of the virtue of 
cotton-cake as an astringent, and last season (1870) the cattle were 
doing so well upon the scanty and parched, though comparatively 
nutritious, herbage, that he feared to change their diet, until the 
pastures became so bare that it was absolutely necessary to have 
recourse to extra means of support; he then tried a mixture of 
cotton-cake with the linseed-cake, with the best effect, and has 
continued its use ever since. 

The cows are kept during the winter upon chopped straw and 
a few pulped turnips, and as they near calving have an increased 
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allowance of roots. The calves are placed in a roomy shed 
during the first winter, and given pulped roots, chopped hay, and 
straw, with an allowance of ‘1 Ib. of linseed- cake per day. They 
are allowed to run into an adjoining yard for two hours daily. 
The 14 year-olds are kept loose in yards, 12 together, given 
pulped roots and chopped straw, with an allowance daily of 2 lbs. 
of linseed-cake, continued till grass. The older beasts (oxen), two 
years old and ‘upwards, are placed in two yards of 12 each, fed 
in square tumbrils with six stones each of sliced swedes (nev er 
mangolds) per day. Mr. Forester prefers, for finishing off beasts, 
sliced roots in preference to pulping. At first the artificial food 
consists of 3 lbs, of an equal mixture of linseed-cake and decor- 
ticated cotton-cake, and increased the last six weeks to 7 lbs, each, 
with an addition of 3 lbs. of wheat (when cheap) and barley- 
meal in equal portions. What heifers or cows are fatted are tied 
up, and receive a similar quantity of roots and artificial food. 

We may here note that the grass land, which forms about one- 
third of the farm, is naturally weak. The older bullocks are 
run upon the best portions ; the next oldest are kept on useful store 
land ; whilst the youngest, which Mr. Forester calls his scavengers, 
are running over the leys and picking up what is rejected by every- 
thing else. They were a handsome lot, that any shorthorn breeder 
could not but admire. Their size and condition upon such 
moderate pastures were evidence of their aptitude for making 
flesh, for which the Herefords are so justly celebrated. . The cows 
with their calves are summered upon the weakest portions of the 
grass, and, notwithstanding their poor commons, were, in July, 
in splendid condition, many of them being fit for the butcher. 

Sheep.—A flock of 150 Shropshire ewes are kept for breeding 
purposes, and produce about 225 lambs. These ewes run on 
the grass during the winter, and when near lambing are supplied 
with roots, and an allowance of 4 a lb. of linseed-cake per day, 
which is continued up to May. The lambs are weaned early 
in June, and placed upon the freshest pastures. Having been 
taught to eat cake with the ewes, a small quantity is allowed 
them up to their going on common turnips, when clover-hay is 
given them in preference to cake, up to their beginning swedes, 
which are cut for them, and about Christmas they are allowed 
4a lb. of cake, increasing to ? the last month or six weeks, till 
the time of their being clipped and sold. The sheep are removed 
from the turnip- -fold to: the grass early in March, where they 
have cut swedes and cake till the second week in April, at which 
time they are usually sold. A certain number of ewe hoggs 
are reserved for the flock. 225 sheep are fed off annually. 

Horses.—Eight plough-horses and one jobbing-horse are kept, 
and are fed in the following manner :— 
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From the time spring tillage begins in February, till the 
vetches or trifolium are ready in May—say 105 days—10 lbs. of 
corn per day per horse, consisting of either oats, or beans and 
bran, or Indian corn and bran, or barley and bran. 

From the end of May to the end of October or beginning 
of November—say 160 days—at grass; and when at work during 
that time, they are baited at midday with trifolium, vetches, 
clover, aftermath, &c., with an occasional feed of corn on heavy 
carrying days in harvest, and during wheat sowing, and when 
work presses, viz., from 60 to 80 lbs. per horse per week. 

In the exceptional! season of 1870, the aftermath-clover was used 
up during harvest, and the horses had to be baited with the new 
hay. They were taken into the stable earlier than usual, and 
had corn from about Michaelmas till after wheat-sowing—say 
40 days—which, with the 105 mentioned above, makes 145 days 
for the autumn and spring, 1870-71, or, at 10 lbs. per day, 1450 Ibs. 

The actual amount of corn consumed from September, 1870, 
to May, 1871, was— 

Ibs. 

Indian corn, 5 qrs. .. J chenespe cee een 
Barley (best), 23 bush., ae 7Odbee. te ome 1,610 
Barley (light), 40 bush., at 60 lbs. Boma 4000, 
Bran, 8 tons .. Fi eee hal 20°30) 

Which, divided by9  .. .. «. « 91,8130 

GivesMomeachenOrseeck se mea) cen uit 1,4588 

or 8% lbs. in excess of the specified allowance. From the con- 
clusion of wheat-sowing till the following February, no corn is 
given ; but they are kept on clover-hay. All hay is mixed with 
a portion of straw, and cut by Richmond and Chandler’s cutter. 

Labour.—The following is the staff of the labourers ordinarily 
employed :— 

Weekly Wages. £. s. d. AceeRe Pp. | 

Foreman 016 0 Houseand garden .. 0 3 3 
Shepherd 018 0 
mibaghian 4 0 12 Of 2 cottages and gardens O 2 25 

Ditto Sc 013 0 
LONG) [sateen Bo Gow bn dn OB 

i Dy) 
ee pane de j rf of 2 cottages and gardens 0 1 32 

Labourer 014 0 
Ditto 012 0 ? 
Ditto 012 0 ; 
Ditto Oa 0 
LONUHHO) 55. oc 012° 0 
Blacksmith, engine-man, &e. 018 0 

SG. 

A boy to help cattleman in winter, at Ss. to 5s. per week. 
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The men are allowed the twelfth of an acre of potato ground, 
worked and dunged. ‘They have beer in hay-harvest, and on 
threshing days. They have piece-work when it can be conve- 
niently let, as turnip-hocing, &c. Their wives and children 
do the weeding and most of the root-harvest by the piece. They 
have their coal carted for them, and their potatoes carted home 
to their houses. The shepherd has one ton of coal allowed him 
at lambing time. The foreman gets his breakfast and supper 
with the household servants on Sunday, and his meals on full 
threshing days, 

Axsstract oF Lanour ACCOUNT FOR THE LAST Four YEARS. 

a | a wm om Pa: Oe emery hee tae 
3 as3 |< asm | weels §5d8 

é Sy Sea |S SSeal os 68a |S Oem 
‘ i HS@CkD|ES HAAS es Stay | SSN TS AD 

258542 | 2 Bev! CF ser 2 pS Sue Ao DM Obs PHORM SHED HS OS2, (poo. say 
Soe pis til Cia eS os SHS a eot4ones 

jer 885 an Sas. a4 S35 ait, Kage 
hb aS | x ana we ans 5 5.205 

g a = |e Si/8 Se & 
} = = be d= ial = 

= = Bag (OS sOe ae NGOs onan Gs fe (So) (Ge 
Total amount entered in] es ° y 

labour account for al])' 582 6 5* | 586 5 44*| 565 1 1* | 594 O 63* 
farm purposes .. Pal 

Deduct extras properly | 
belonging to epi 
account .. .. =: | 

\ Leaving for ordinary 
farm labour .. . 

Add estimate for keep of 
16 men, 4 weeks at 9s., 
for the years ending)| 28 16 0 28 16 0 28 16 0 
Lady Day 1868, 1869,|| 
Peepers. ee | | 

pos 1 <6 552 6 7 EX Jes 578 17 53 

| 586 17 6 Sel Oe A! e59SeK7al IN | BTS. 1754 
| | 

Manures.—The amount expended on artificial manures annu- 

ally is from 200/. to 2202, and on feeding stuffs,— 
£. 

hinseedicake Mlitonstey i) sath sto) hey 182 
Decorticated cotton, lltons .. .. .. 100 
Wheat and barley meal, 190 measure .. 60 

Total for manures and feeding stuffs about 500 

* This sum includes items on account of making and repairing roads, draining, &c. 
+ This is our estimate for keep of labourers during the harvest month, and no 

doubt the men keep themselves for that, or less. But Mr. Forester is of opinion 
that in Shropshire it costs the farmer more to keep them, owing to the excessive 
and injurious quantity of beer consumed. When the labourers have money given 
to find themselves, the work is better, and he thinks more quickly done. The men 
are then always sober. 
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Buildings—The buildings were erected in 1848 and 1849 by 
the landlord, and form nearly a square. On the south side is 
a range of stables for cart-horses and riding-horses, saddle-room, 
and carriage-house. The stables are ventilated by cupolas, and 
are well arranged; cart-horses stand in single stalls, with plenty 
of space behind, a gutter conveys the liquid into a tank ; on the 
north side of this range of buildings are two open yards of about 
60 feet square, capable of holding twelve oxen each; these 
yards are divided by a stone wall of about 8 feet high, with a 
wall in front of 4 feet 6 inches, and are well shedded. 

On the east side of this is a feeding-shed, to hold fourteen beasts 
tied up; adjoining which is a root-house, suitable to prepare 
the food, and whence the beasts are fed at their heads; also 
adjoining this are compartments to receive chopped straw, as 
well as the chaff from the machine. The threshing-machine, 
which is a fixture, and driven by an eight-horse power fixed 
engine, dresses the corn ready for the market. One of Richmond 
and Chandler’s straw-cutters (large size), French stones for 
grinding, 4 feet 4 inches in diameter, as well as pulpers, cake- 
crushers, &c., are driven from shafts by the engine. 

On the north side of the range of buildings is a shed used for 
the cows, and capable of holding thirty-two beasts tied up; ad- 
joining this also is a large root- house, containing shafting to be 
applied to pulpers, and iene also the beasts can’ be alll fed 
in front. There are gutters suitable to convey the liquid into 
tanks, of which there are two to receive it as it is accumulated ; 
this liquid is pumped over the manure in the yards, which is 
thereby properly moistened and enriched. ‘The system of carry- 
ing out the liquid by water-cart, and putting it on the grass has 
been given up in consequence of no visible beneficial results 
having accrued from the practice. 

General Remarks.—\t will be evident from the foregoing 
details that Mr. Forester, from his thorough knowledge of every 
detail (upon attention to which success mainly depends), is a 
thoroughly practical farmer, and it is mainly owing to the com- 
pleteness of every department of his farm, that we have con- 
sidered him entitled to the first prize, and more especially 
because the very best results in every case are attained by 
economical management, rather than by any special novel 
feature in his system. 

Mr. Forester’s system of farming is another illustration of the 
sound and reliable nature of the four-course rotation, and, 
although we would by no means commit ourselves as to its 
universal applicability, we may safely state that, under favourable 
conditions, and where the great difficulties of the growth of 
clovers can be overcome, as has heen so successfully accom- 
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plished by Mr. Forester’s alternate crops, it will be found difficult 
to supersede it. 

In descending to details we would direct attention to the 
management and application of the manure. First of all, we 
think that in cases where the absorption of the liquid element 
cannot be entirely effected by the straw, its collection in tanks 
and redistribution over the manure, according as moisture is 
required for the process of fermentation, is the very best system 
that can be adopted, as, in this way, manure can be ripened, 
without the necessity of carting into a hill, previous to its 
application to the land. Secondly, we are convinced that in 
cases in which the soil contains a sufficient percentage of clay 
to render it retentive, the application of manure on the stubble 
in autumn for the root-crop is good practice, inasmuch as you 
have thereby a chemical and mechanical effect; the important 
manurial elements become thoroughly distributed through the 
soil, and are in the most available condition for the require- 
ments of plants; and the soil is mechanically benefited by the 

- presence of a large quantity of vegetable matter, which tends to 
keep it open, and assists atmospheric action, 

The management of live stock is also particularly worthy of 
consideration. Whilst the treatment of each class of animal was 
conducive to its progressive development and early maturity, 
the results were in all cases obtained without an extravagant 
outlay in artificial food. We believe that in no instance was 
more than 10 lbs. of meal and cake allowed for any animal daily. 
We must not omit to note an element which materially assisted 
us to arrive at our decision; namely, the simple, comprehensive, 
and accurate details of the expenditure and returns of each 
department of the farm; and we are very desirous that Mr. 
Forester’s example in this respect may be more generally followed, 
as it would assuredly lead to more profitable results. 

SECOND-PrizeE Farm.! 

~ This farm is occupied, under yearly tenure, by Mr. Winterton, 
Alrewas Hays, near Lichfield, and contains about 408 acres of 
arable Jand, and 145 acres of grass and meadows. It is five miles 
north of Lichfield, and is bounded on the east by a road leading 
to Rugeley. The house and buildings are situated in about the 
centre of the farm, and are approached by a good road. The 
land is somewhat undulating and laid out in rectangular fields of 
varying sizes. A good stream of water runs through the farm, 
and is made available for the purpose of irrigation. The arable 
land is composed of three varieties of surface-soil, in about equal 
portions. ‘The southern part is a thin peaty soil, resting upon 
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what is locally termed “ foxstone,” or stone brash; the western 
part is of better quality, having a gravelly subsoil, but it is in 
very poor condition, Mr. Winterton having occupied for only 
four years the hundred acres of which it is composed; the re- 
maining or northern portion is a good strong mixed loam, 
resting upon silty sand at some depth. The peaty soil of the 
farm has been drained at about 4 feet deep—a precaution that 
was evidently needed, judging from the discharge of water. The 
meadows are al] good where irrigation is practised, and this Mr. 
Winterton has at some expense secured upon forty acres. This 
irrigation is by water from the running stream. The effect upon 
the grass is really remarkable, considering that nothing but pure 
water is passed over it, the mowing ground bearing testimony to 
the great benefit derived; and the irrigated portions which are 
grazed, produce much more grass and carry an_ increased 
quantity of stock in comparison with that not so treated. The 
remaining grass by the house, which is slightly elevated and 
rests upon the poor “ foxstone brash,” shows great weakness ; 
but nothing is more likely to produce so quick and permanent 
an improvement in its general fertility than the system adopted 
by Mr. Winterton, which is a continued liberal consumption of 
linseed-cake bythe stock upon it. At present it isa bare pasture, 
but thickly stocked with Shropshire Down tegs, having cake. 

The following course of cropping is adopted :— 
Turnips and mangold. 
Barley and wheat. 
Seeds. 
Seeds, second year. 
Wheat and oats. 
Barley and wheat. 

Wheat is taken after two years’ seeds, upon the lighter land ; 
but oats are grown after seeds upon the stronger. ‘The second 
corn crop taken is wheat after oats, and barley after wheat. 

Turnips.—Beginning the rotation with turnips, the land appro- 
priated to this crop, amounting to about 65 acres, is steam-culti- 
vated in the autumn from 10 to 12 inches deep. The following 
spring it is worked by Coleman’s cultivator, thoroughly cleaned, and 
artificial manures applied by hand on the surface, namely, 5 cwts. 
of pulverized bones (button-dust), 1 cwt. of guano, and 3 cwts. of 
superphosphates (Griffin and Morris’s), at a cost of 32. 10s. per 
acre. The land is then scarified, harrowed, and rolled, by which 
operation the artificial manures are thoroughly incorporated with 
the soil; and the last week in May, ifthe season admits, the 
turnips are drilled on the flat at a distance betwixt the rows of 19 
inches. Two-thirds of these are swedes, and the remainder white 
turnips, which of course will be sown later in June. When grown 
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sufficiently they are scuffled and hoed with a 9-inch hoe by task 
Jabour, twice over, at a cost of 9s. per acre. Altogether they get 
three horse-hoeings, which generally complete the work, Half 
the swedes grown upon the stronger land are usually pulled off 
and stored near the buildings, to be consumed by the cattle and 
sheep in yards and feeding-sheds ; of the remainder, part is got 
up and stored on the land, some being left for the older sheep to 
eat as they grow, with a liberal allowance of cake and corn. Of 
the turnips grown on the lighter land, not more than one-third is 
taken off, the remainder being stored upon the land and eaten 
with fatting sheep, eating cake. Common white turnips (except- 
ing some few led off upon the grass to break in the lambs) are 
wholly eaten on the land, with the addition of cake and corn, as this 
portion of the root-crop is generally followed by spring wheat. 
The cost of pulling and storing the turnips is about 10s. per acre. 

Mangolds.—These also succeed wheat and oats. The stubbles 
are deeply cultivated in the autumn by steam power, manured 
upon that cultivation at the rate of 14 cart-loads of manure to 
the acre, and afterwards ploughed at a depth of 6 or 7 inches 
for the winter. The following spring the land is worked by 
cultivators, harrowed, and thoroughly pulverized ; and about the 
middle of April, if the season will allow, the following artificial 
manures are sown broadcast: guano 2 cwts., superphosphate 
3 ewts., and an addition of 2 ewts. of salt to the acre. The 
manure being scarified in, and the seed deposited by drill upon 
the flat, at a distance of 22 inches betwixt the rows, sundry horse- 
hoeings are given in due course, and the work is completed by 
singling the plants. Early in November they are pulled and 
stored near the homestead, at a cost of about 6s. per acre. 

Bariley.—This crop succeeds mangolds and turnips. The 
turnip-land is ploughed as soon as the season will allow after 
the turnips are consumed, at a depth of about 4 inches, the earlier 
the better to secure the effect of the frost. After this, harrowing 
only is needed in the spring to prepare the land for the seed, 
which is drilled early in March, at the rate of 12 pecks to the 
acre. Golden melon barley is the variety sown, being considered 
most productive; and the quality generally sown appears suitable 
to the variety of soil. Where barley succeeds wheat it is dif- 
ferently treated; the wheat-stubble is ploughed early in the 
autumn and worked in the spring by Coleman’s cultivator, so as 
to thoroughly eradicate any weed-seeds that might happen to 
grow: thus worked, itis drilled with the same variety and quantity 
of seed per acre. After the drill 3 cwts. per acre of superphos- 
phate (Griffin and Morris’s) is sown by hand, harrowing both the 
barley and tillage in together. The cost of the manure is 21s, 
per acre. 
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Oats.— Oats are mostly sown upon the portion of two-years- 
old ley which is on the strongest land. The ley is ploughed in 
the months of January or February, and allowed to lie in this 
state till the middle of March, when half the quantity of seed per 
acre (21 bushels) is sown broadcast and upon the furrow. This 
is well harrowed in, and the remainder of the seed is afterwards 
drilled crossways, the harrow going after the drill to com- 
plete the work. Poland oats are the variety sown. We were 
curious to see the result of what was to us quite a novel system, 
and we found the appearance of the crops most satisfactory, being 
more promising than any we had previously seen. Mr. Winterton 
justifies his practice on the ground that the seed is more evenly 
distributed in the land and more completely covered, by which 
means the moisture, so beneficial to the growth of the oat-crop, 
is retained in the soil. We thought possibly there might be 
some advantage in this; at all events the oats growing under this 
peculiar system were very good. If the whole 5 bushels of seed 
per acre had been sown by hand upon the furrow, Mr. Winterton 
said it could never be properly covered ; but he depended upon 
the coulters of the drill assisting in the deposit, and if practice 
justifies such an amount of seed being used, there can be no 
doubt that some plan of the sort is required to insure the same 
being properly covered. 

Clover-seeds.—Seeds are sown amongst barley and wheat grow- 
ing after turnips or mangolds. The land is generally rolled by a 
Cambridge roller and the seeds sown by hand. The mixture is 
red clover 3 lbs., cowgrass 3 lbs., alsike 2 lbs., white clover 3 lbs., 
plantain 2 lbs., trefoil 3 lbs., parsley 1 lb. ; altogether 17 Ibs., with 
1 peck of Pacey’s rye-grass to the acre. A small portion of 5 
acres is mown for cart-horses, and the remainder depastured. 
Sixty-five acres is the usual extent grown; but on account of the 
failure of the seeds in 1870, this year there is less than usual, 
and in their place the land is growing vetches and beans, both of 
which are very good. The vetches are eaten off by Shropshire 
shearlings, consuming cake and corn, and afterwards the land 
will be broken up and sown with common turnips for wheat. 

Wheat.—Wheat is sown after two years’ ley, and also after 
oats and turnips. This ley is upon the lighter land, which is 
manured in the month of July with farmyard-manure led direct 
from the yards, where it had been previously turned. Late in 
September it is ploughed and pressed, occasionally Cambridge- 
rolled ; the last week in October it is harrowed and drilled, com- 
mencing with 2 bushels of seed of the Essex red variety, and 
ending with 24 bushels to the acre. After oats, the land is first 
scarified and then manured with farmyard-manure, ploughed and 
pressed, and drilled with red wheat, mostly in November. That 
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month would be invariably preferred if only the weather could 
be depended upon, Wheat succeeding turnips is Talavera, and 
is sown generally in the month of February or March, All 
second white corn crops are topdressed in the spring with 3 cwts. 
of superphosphates to the acre, the artificial being harrowed and 
rolled in. 

Beasts.—The cattle upon the farm are all purchased: those 
for summer grazing are bought in February, and occasionally in 
March ; and for winter feeding in August and September. From 
100 to 120 beasts, good bred cows and heifers, are annually fed 
off, Heifers are most approved, and if possible obtained. Half, 
say 00, are made fat and sold from grass, generally grazed upon 
the portion under irrigation which is not required for mowing ; 
they have an allowance of 41bs. of mixed cotton and linseed cake 
each per day. The beasts upon the farm were in a forward state, 
and were a good suitable lot of heifers. These will be replaced 
in August and September, and thus will have time to get fresh, 
and fit to be tied up in the stalls by the beginning of October ; 
and the best of these will get ready for sale at Christmas. 

Forty are tied up, and the remainder run loose in a yard, pre- 
paring to take the places of those sold off. The beasts tied up 
are fed with pulped turnips, grains, chopped straw, and 6 lbs. 
daily of a mixture of decorticated cotton-cake and bean-meal ; 
linseed-cake is also given separately twice daily, begining with 
2 Ibs. and ending with 6 Ibs. each beast, with a small quantity 
of chopped hay and straw. 

Mr. Winterton speaks well of grains for his feeding beasts, 
and allows them half a bushel each daily. They are brought by 
waggon from Burton-on-Trent, a distance of 9 miles; and he 
frequently has 1000 bushels stored, as, when well compressed, 
they will keep for a length of time. The beasts, when loose 
in the yard, have the same mixture of pulped roots and grains, 
but a less quantity of cake and meal. Beasts for summer 
grazing, purchased in February, have also pulped roots, &c., up 
to grass, and consequently are turned out in a very forward con- 
dition. At an off-yard, conveniently situated for supplying that 
portion of the farm with manure, 12 heifers, purchased about 
Christmas, were wintered. These have no roots, but merely 
chopped straw, with an allowance of 4 \bs. of mixed cotton and 
linseed cake per day, continued up to grass. We saw the 
animals thus treated when on grass, and their admirable condition 
proved the advantage of this preliminary treatment; they were 
then receiving mixed cake, 4 lbs. per day. 

All cattle, both summer grazing and winter feeding, have an 
allowance of mixed cotton and linseed cake daily. 

Sheep.—Eighty Shropshire-down ewes are kept for breeding, 
| VOL. VIL—S. Ss. . 
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and generally produce about 120 lambs. The ewes during the 
winter run upon the meadows until the time for irrigation, and 
afterwards are taken on to the upland grass, being given about 
a quarter of a pound of cake and a few roots. This food is 
increased as they near lambing. 

The lambs are weaned about the middle of June, and run 
on the freshest two-year-old ley ; receiving half a pound of un- 
decorticated cotton and linseed cake per day, and being taught 
to eat it from the ewes having had up to this time an allowedee 
of three-quarters of a pound « daily of undecorticated cotton and 
linseed cake, 

In September the lambs are taught to eat turnips by having 
a few loads thrown them on the pastures, and when thoroughly 
accustomed, they are folded upon common turnips, still having 
the mixed cake. From turnips, which are generally finished 
early in December, they go to cut swedes, having an increased 
allowance of cake until the completion of the turnips, which 
is generally in April, when they are washed, clipped, and sold. 
The ewes are fed off annually, and fresh stock purchased. In a 
temporary shed and yard adjoining the homestead, from 70 to 
100 ewes are fed off every year; they are taken up in the 
beginning of November, and have cabbages and turnips (some 
fess cabbages being grown annually), a ‘little clover-hay, with 
mixed cotton and linseed cake, 1 Ib. per day, a few grains, and 
half a pint of peas. This we acknowledge:a is great feeding, and 
we could almost anticipate the result ; jut Mr. Winterton says 
the short time needed to make en sheep ripe is something 
wonderful, compared to that required by the ordinary outdoor feed- 
ing; from six to eight weeks is never exceeded. Caution is taken 
as to the cleanliness of the yards, which are fresh littered every 
day ; and once a week the manure is entirely cleared away. 

From 800 to 900 sheep are purchased annually, principally 
shearlings. Five to six hundred are fatted upon turnips, the 
remainder upon grass. Winter-fed shearlings gnaw their turnips, 
and have a liberal allowance of the usual mixture of cake daily. 
One thousand sheep are annually clipped, and the same number 
annually fed off and sold at the auction mart in Lichfield. Two 
years’ seeds give usually an abundance of feed, and that, with 
the liberal aliowance of artificial food, enables Mr. Winterton 
to graze a large number of sheep during the summer, and many 
of these go to turnips to top up. Also a certain quantity of 
vetches are grown annually; these are mown off and given to 
sheep in nets. At the time of our visit there were 300 shear- 
lings eating cake and being thus treated. ‘The stock of sheep 
upon the farmy atl that date, July 8th, was 80 ewes with 120 
lambs, and 680 shearlings; the whole eating mixed cotton and 
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linseed cake. The sheep appeared to us of a paying sort, and 
are generally purchased from the district of Cannock Chase. 
Though poor, they are very hardy and healthy. Some hoggs 
we saw on our first visit had been just purchased in their wool, at 
38s. each, which shows that Mr. Winterton does not buy high- 
priced sheep to make a jobbing trade of it. He purchases good 
healthy sheep, and by his liberal allowance of artificial food 
they are soon got ready for the market, and are thus a most 
important feature in the profit and loss account. The present 
price of beef and mutton will always pay for a judicious outlay 
in artificial food, and Mr. Winterton’s corn-crops fully proved 
the benefit derived from this practice. 

Horses—Eleven cart-horses are generally employed, and 
during the working season have allowed therm 62 Ibs. of meal 
each horse per week. The meal is composed of oats, beans, 
and Indian corn, with 1 bushel of bran, mixed with chopped 
hay and straw. During the summer, they have green clover 
and vetches given in the yards. The hours of work are from 

7 till 12, and from 1:30 till 5; they are therefore at work only 
84 hours daily. This somewhat accounts for the small amount 
of corn-food allowed them. 

Artificial Manures. 
Din ySa4 Oe 

The amount paid annually for artificial manures is 274 0 O 
For cake and corn purchased 26¢ (Rott Bae BE Ae 

Total Coat a0 Tee hve. SS GAO 

Harvest—The corn is cut by machinery, two of Hornsby’s 
self-rakers being employed. Mr. Winterton informed us that 
these two machines will, with change of horses, and a man and 
a boy each, cut beyond 34 acres per day. ‘The corn is taken up 
and made ready for carrying at 4s. 6d. per acre; barley occa- 
sionally at a less cost. All is tied up and shocked, carried by 
waggons to the rickyard, and made into oblong stacks sufhi- 
ciently. large to employ an 8-horse-power steam threshing- 
machine for the day. 

Labourers —Ten men are employed through the year and 
four boys. The labourers live in cottages upon the farm, Mr. 
Winterton says he cannot speak too highly of this advantage, 
for it adds greatly to the comfort of the men, giving them many 
privileges they could not otherwise possess. It allows their 
wives and families to work on the farm, and the men to be daily 
with their families at their meals. A cottage and good garden 
is calculated at 1s. 6d. per week, which is a reasonable rent, 
compared to what the labourer might have to pay for a cottage 

EZ 
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without a garden, probably a mile or two from his work. It is 
the duty of the farmers, as employers, to protect the labourers ; 
for if they have an exorbitant rent. to pay for their cottage, they 
must have increased wages; and Mr. Winterton is favoured in 
having a sufficiency of cottage accommodation for the labourers 
employed upon his farm. ‘These labourers have their cottages 
and 12s. 6d. per week during the winter months of 39 weeks, 
and one quart of beer per day, costing 4d. per gallon. Beyond 
their cottage gardens, they are allowed to plant potatoes in the 
farm upon ‘one-twelfth of an acre. During the summer months, 
13 weeks, their wages are 16s. 6d. per week, with no beer. Four 
boys employed have for their winter wages 3s. to ds. 6d. per 
week, and during the summer 5s. 6d. One labourer, acting as 
shepherd, has, during the winter months, 39 weeks, 16s. per 
week, and, during the summer of 15 preclia 21s.; one quart of 
beer per day ispallowed thoughout the year. The total cost 
of labour amounts annually to 6500. 

Buildings.—The house is situated very nearly in the centre 
of the farm, with a good road leading to it; there are also good 
roads through the farm. The farm buildings have been recently 
erected by the landlord, the tenant giving the leading, and the 
landlord charging 24 per cent. on the outlay. The buildings 
are very convenient and commodious. A shed for tying-up 
cattle is very complete, holding 52 beasts, each pair of beasts 
being divided by stalls of 7 feet in width; from the centre is 
a roadway 3 feet 9 inches wide, the beasts being fed on each side 
at the head; the width of the building is 33 feet, which affords 
sufficient room behind. There are a good barn and a root-house, 
in which the pulping, grinding, and chopping are done by a fixed 
steam-engine of 4- horse- -power. <A yard is situated on the south 
side of the feeding-shed, with ample shed-room ; and on the north 
side also is a yard as a receptacle for manure from the feeding- 
shed and cart-horse stables, the latter being very conveniently 
situated and with every requisite accommodation. As far as the 
present buildings are concerned, they are most convenient; but 
we think Mr. Winterton needs another foldyard and a shed for 
his portable engine and threshing-machine, Everything about 
the premises indicated order and system. 

General Remarks.—\t would be difficult to find a more marked 
contrast than is afforded by this and the First-Prize Farm, yet 
both are examples of a liberal and judicious employment of 
capital, tending to profitable results. In this case, an unusually 
large amount of stock is fed by a very heavy outlay i in purchased 
food, and as a consequence of this system the land is maintained 
in a high state of fertility, which enables it to yield heavy and 
frequent crops of corn, The returns, moreover, from such a system 
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are higher, though less constant, than where the live stock are 
principally bred upon the farm. 

We were particularly struck with the economical employment 
of labour, considering the high wages that were paid, and the 
clean wed creditable Peondition of ‘he land. ‘The total outlay in 
this department 1 is certainly very moderate. 

Mr. Brewstenr’s Farm. 

A sum of 50/. having been placed at the disposal of the 
Judges by the local subscribers, we decided to divide the same 
into two special prizes of 25/. each, to be given to the occupiers 
of farms, the management of which contained special features of 
excellence. In the case of Mr. Brewster, whose farm we are 
about to describe, the point to which we direct attention is the 
successful management of good land. Mr. Brewster’s farm, 
at Balderton Hall, near Middle, county of Shropshire, comprises 
167 acres of arable land, and 165 of old pasture; it is held on 
a lease of fourteen years, and is situated 7 miles north-west of 
Shrewsbury on the direct high road from thence to Ellesmere, 
this road intersecting the farm. The land is on a general incline 
towards the north, and is divided into various-sized fields of from 
10 to 30 acres. It rests partly upon the red sandstone and partly 
upon clay, but at some depth from the surface soil, which is of 
excellent quality, and adapted to the growth of every variety of 
crop, as is abundantly proved by the aspect of the farm this year. 
The farm has been thoroughly drained, and Mr. Brewster has a 
plan showing the direction of every ane in each field laid down 

to scale, from which it would appear that the land is completely 
gridironed. The drainage was done by the owner when occu- 
pier; therefore, as far as his knowledge extended, it was done 
regardless of expense. We do not say that fewer drains would 
have served the purpose, but it is most uncommon to see land 
so intersected. The four-course system is adopted, although 
Mr. Brewster, holding upon a lease, has liberty to take two 
white crops in succession,—a permission he has not availed 
himself of, believing such a system would be less profitable 
than his own. The preparation for the root-crop is somewhat 
peculiar, and worthy of notice. 

The stubbles are carefully looked over, and the couch- 
grass forked out,—a plan which ensures perfect cleanliness, for 
we could not discover a single root. The land is then deeply 
ploughed for the winter, culttvated a in the spring, harrowed down 
fine, and ridged at 26 abies interval by the double mould-board 
plough. Upon this is sown by hand artificial manures, 5 cwts. 
an acre (Proctor and Ryland’s), then the following operation is 
performed :—The intervals betwixt the ridges are deeply stirred 
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with a scarifier drawn by two horses, the tines entering the soil 
about 6 inches deep; the ridges are afterwards split, and thus a 
deep and thoroughly pulverised seed-bed is prepared for the 
roots. One-third of the turnips are consumed on the land; the 
remainder, as well as the mangolds, are carted to the hamestout 
The practice of thick-seeding for cereals isupheld: barley is sown 
at the rate of 34 bushels, wheat 3 bushels, to the acre ; the reason 
given is, that good land, highly cultivated, requires more seed, 
in order Abat ae straw may be short and less flagey, the produce, 
in consequence, being more certain. No variation in the mixture 
of artificial grasses a required, as clovers can be depended upon. 
The mixture commonly used consists of 3 lbs. of cow-grass, 
3 lbs. of red, 3 lbs. of white, 1 Ib. of trefoil, and 2 pecks of 
Italian rye-grass to the acre, the latter being occasionally drilled 
with the barley. The foldyard manure is invariably applied 
direct from the yards on the young seeds, as soon as possible 
after the barley-crop has been harvested: a practice which we 
consider highly scientific, inasmuch as the clover roots, which 
form so essential a source of food for the following wheat crop, are 
greatly increased, and at the same time the sheep keep is much 
improved. Occasionally (both to check slug and to strengthen 
the straw) 3 tons of lime, at a cost of 10s. per ton, are applied to 
the clover-ley previous to ploughing for wheat. 

From 70 to 80 beasts, chiefly purchased, are fed annually : 
half on grass without cake, and the remainder, which come in 
the autumn (after running on the pastures till November), are tied 
up and fed with sliced turnips ad libitum, chopped hay and 
straw, and artificial food, varying from 1 lb. of cake and 4 Ibs. 
of pe cas) up to January; from that time to May, 2 lbs. of 
cake and 5 lbs. of meal—not a high diet, and as a consequence 
the process is slow. Probably the production of a very rich 
description of manure is not requisite on account of the unusual 
fertility of the soil. 
A breeding flock of 150 Shropshire-down ewes is kept; the 

produce, together with from 80 to 100 purchased shearlings, are 
fed-off, the management being liberal, but offering no special 
feature deserving notice. The bill for artificial manures and 
feeding-stuffs is under 5007. Six horses work the farm, and are 
of a very superior character; Indian corn and bran, with cut 
hay and straw, form their food during the winter and working 
seasons, in summer they are turned out to grass. 

The corn-crops, from their luxuriance, are so frequently laid 
and twisted, that Mr. Brewster doubts the practical use of ma- 
chinery. He mows and ties his wheat at a cost of from 8s. to 
lls. per acre. The barley is mown outswathe, at 3s. per acre, 
and carried loose. ‘The whole of the harvest work is done by 
Mr. Brewster’s regular hands, who are employed during the 
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leading at 5s. per day. In fine weather this lasts about ten days. 
No beer is given, Each labourer has a cottage upon the farm, 
paying the rent to Mr. Brewster, under an agreement to quit at a 
month’s notice. Eight men and two boys are employed, and 
women occasionally for weeding the corn, the total amount paid 
for labour being 3610. 2s. Gd. 

Mr. Brewster has had some difficulty in establishing his rule 
with regard to beer, and probably his ultimate success was 
due to the power he acquired through his cottages. His was 
the only farm we visited where the obnoxious system did not 
prevail, and great credit is due to Mr. Brewster for his energy 
and perseverance, The wages are about ls. per week higher in 
consequence. We cordially hope that his example may soon be 
widely followed. 

Buildings —The buildings upon this farm are most substan- 
tial and complete, being built of stone and furnished with every 
convenience. There are four yards, well shedded to hold cattle ; 
there is also a feeding shed for tying-up 42 beasts, with turnip- 
house attached. 

The barn is well arranged, containing fixed threshing ma- 
chinery, driven by a steam-engine of Hornsby’s, of 8-horse-power, 
which, like everything else about the place, was in beautiful 
cleanly condition. The threshing-machine dresses the corn fit 
for the market. There are also corn-mills, choppers, &c., driven 
by shafts. A great outlay was made by the owner, when occu- 
pier, in forming three large tanks to receive all the liquid 
manure, as well as the drainage from the house. These tanks 
are emptied by a double-action force-pump, worked by the steam- 
engine; the fluid being pressed down cast-metal pipes through 
two hydrants into each of the three meadows, which comprise 
more than 30 acres. Mr. Brewster is not very sanguine as to 
the benefit of this arrangement, and is only charged a very small 
percentage upon the outlay. 

Seeing that no buildings were spouted, our attention was 
drawn to the fact, and on inquiring why they were not, we were 
somewhat amused with the reply that there is a clause in Mr. 
Brewster’s lease stipulating that “ No buildings shall be spouted.” 

The crops on Mr. Brewster’s farm were all as good as possible, 
the turnips remarkably so, and the farm altogether showed a 
very clean and high state of cultivation. 

Mrs. SANKEY’s Farm. 

Mrs, Elizabeth Sankey’s farm was highly commended, and 
awarded a prize of 25/., in recognition of her profitable 
management. 
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This farm contains 230 acres of arable land and 181 of grass, 
and is situated about 24 miles north of Wellington, the high 
road from Drayton passing through it, and the road from Wel- 
lington to Shrewsbury bounding it on the south. About 50 
acres are at a distance of one mile ; this land is of a peaty, boggy 
nature; half of it is grass, and the remainder arable. The main 
portion of the farm connected with the homestead is various in 
texture, some being a mixed loam, and another portion weaker, 
inclining to sand ; ithe subsoil of hie whole is a variety of gravel, 
the upper punface varying greatly in depth. The four-course 
system is generally adopted. The foldyard manure is applied 
for roots in the autumn, led direct from the yards upon the land, 
at the rate of 20 cart-loads to the acre. These stubbles having 
been previously well cultivated, the manure is ploughed in for 
the winter. Inthe spring, when sufficiently worked, 5 ewts. per 
acre of Griffin and Morris’s artificial manures are sown broad- 
cast; the land is then ridged, and the seed drilled. For white 
turnips a smaller quantity ee: ertidletal manure is used, and they 

are drilled on the flat. Half of the turnips are consenmed on 
the land, the remainder being carted to the homestead. The 
land appropriated for mangolds is autumn cultivated, ploughed 
8 inches deep for the winter, and worked well in the spring. 
When sufficiently fine the lenidei is ridged, and manure applied at 
the rate of 20 cart-loads per acre. lea is then split, rolled, and 
drilled. The whole crop is led off and stored by the home- 
stead. <A large portion of the turnip land is followed by spring 
wheat, a plan ‘which appears to answer well; the clover ley is also 
followed by wheat, a somewhat unusual practice being adopted. 
Rye-grass being a large ingredient in the seeds, autumn sown 
wheat is liable to turn out, therefore the ley is untouched till 
February, affording valuable pasturage for sheep during the 
winter; and they are also fed on cake and corn. The land is 
consequently merely ploughed, harrowed, and drilled with wheat 
of a white variety. The whole of the pheae after both turnips 
and ley, was remarkably good, and most promising. Although 
not a dairy farm, a good return is made from a dairy of 20 
common-bred cows, both cheese and butter being made. The 
calves are all reared. The produce of one cow’s evening meal 
of milk we saw weighed, with the extraordinary result of 40 Ibs. 
Mrs. Sankey wrote and informed us that the same cow's milk 
the following morning weighed 38 lbs. 

During the winter the cows have pulped roots and chopped 
straw, with 2 lbs, of cake, given until February ; this is increased 
up to calving, and éontinited until grass. At the date of our first 
visit 35 calnes of various ages were being fed in a sheltered 
yard with mown vetches and porridge. Twenty yearlings and 
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two-year-olds were upon the grass, making a total head of 83. 
Forty-five beasts are ted off annually; they are tied up in the 
autumn, and have sliced turnips ad ibitum, with an allowance of 
5 lbs. of linseed-cake per day. The younger beasts during the 
winter are fed on pulped roots, chopped straw and hay, with 
1 lb. of cake daily, 

100 Shropshire Down ewes are kept, yielding 150 lambs. 
They commence with artificial food before weaning, and it is 
never discontinued up to the time of clipping, which is gene- 
rally in April, when they are sold fat. Beyond this number 
100 shearlings are purchased and fed off. AJl the fat stock is 
sold at Wellington by auction. Mrs. Sankey’s practice is to 
shear all the lambs at the same time as the ewes, the average 
value of the fleece being 1s. 6d., and it is considered that they 
thrive and grow better in consequence. ‘Ten breeding sows are 
kept, and, although the variety is not pleasing to look at, the 
produce is numerous. About 200 are sold annually, and 
the returns form a not unimportant item in the balance sheet. 
Great attention is also paid to the poultry, which, under skilful 
management, are highly profitable. 

The grass land has all been dressed with 5 ewts. per acre of 
Griffin and Morris’s artificial manures, Thirty-eight acres are 
laid out for irrigation, receiving the sewage from Wellington, 
and are invariably mown. ‘Twenty acres of outlying grass or 
peaty bog were of a very worthless character, being full of the 
tussock grass: on most of this. Mrs. Sankey has pared and led 
off the tussocks, applying half a ton to the acre of Griffin and 
Morris’s artificial manures. The result is wonderful, the herbage 
having changed from most inferior to really good grasses and 
clover, 

Eight horses are kept, fed during the working season with 
795 lbs. of meal, composed principally of beans and bran, the 
jatter in the proportion of one-fifth. The outlay in manures and 
feeding stuffs is so remarkable for the acreage that we tabulate 
the figures :— 

Siow Ss ae 
AEpInGIamIMNanUrese cs) Kejaue | te. «s 200 OMSO 
Cake and corn purchased ob erst inimrertae WOILE AOY O@ 
16 acres of beans consumed .. .. .. 128 O O 

uSidcres-olpeas consumed =...» '%. 144 00 

1019 10 «0 

The average is close upon 3/. per acre, one-third of the land 
being in grass, 

Labour.—Six men and two boys are employed through the 
year. The men live in cottages rent free, and their wages are 
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11s. per week, and two quarts of beer per day, at a cost of 4d. 
per gallon. Each labourer is allowed to plant 10 rods of ground, 
for which he pays 25s., with potatoes. These wages are con- 
tinued through the year, and for four weeks during the harvest 
they have their victuals given them. The boys’ wages through 
the year are 6s. per week; weeding is generally done by task- 
work at ls. 6d. per acre. The account given us for labour upon 
this farm is much less than on any other we have inspected, 
amounting to 2457. 15s. in the year. The land was perfectly 
clean, and the work in as forward a state as was needed. The 
corn is invariably cut by machinery, and taken up by the 
labourers, two additional men only being engaged for the harvest 
at 14s. per week and their victuals. The whole harvest work is 
done by the day. ‘The corn is threshed by a steam machine 
worked by a portable engine, which is used for grinding and 
chopping. 

Buildings——These are very primitive and forlorn, and very 
deficient in accommodation, a fact which reflects still more 
credit on the enterprising management. So good a tenant is 
surely deserving of more consideration. We cannot close our 
notes upon the Bratton Farm without expressing the very high 
opinion we entertain as to its thoroughly profitable management, 
which reflects the highest credit both upon the tenant and her 
manager, Mr. Felton, with whose intelligence and energy we 
were much impressed. 

HigHity COMMENDED FARMS. 

Mr. George Anderson May’s farm, at Elford Park, near 
Tamworth, which we highly commended, contains 423 acres, 
335 of which are arable. He also occupies a farm two miles 
from this at Edingale, containing 61 acres of grass and 50 acres 
arable. Elford Park lies six miles north of Tamworth, and is 
intersected by the South Staffordshire Railway. 

The surface is undulating, and the soil principally a strong 
loam resting on a red clay subsoil. A small portion, about one- 
third, of the arable is light sheep land. Fields vary in size, 
none exceeding twenty acres. The grass land on the lower part of 
the farm is rich, and mostly reserved for feeding. Ten acres irri- 
gated from the River Meuse are mown annually. Mr. May laid 
out this land at a cost of 107. per acre, and considers the outlay 
remunerative. The water is put on at intervals during the 
winter and early spring, and never allowed to remain longer than 
ten days at a time. The higher grass land near the house is 
naturally weaker, but it has been greatly improved by feeding 
stock on it with linseed-cake. 
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No strict rotation of crops is adopted; the only rule never 
deviated from is that two white-straw_corn-crops are not taken in 
succession. The proportions of different crops (varying slightly 
from year to year) are as follow:—Wheat, 90 to 100 acres; 
barley, 40 acres; beans, 30; roots and cabbages, 50; vetches, 
10; seeds, 50, Catch crops of stubble turnips, rape, trifolium, 
and mustard are taken as opportunity serves, after wheat, seeds, 
&e. The light land, about 40 acres, is worked in a four-course 
shift, in order that a field of roots may be produced for the 
sheep to consume safely on the land. Autumn-sown wheat is 
grown after beans and clover ley. Spring wheat, which often 
proves more reliable than barley, follows turnips and vetches. 
The depastured clover ley is occasionally broken up early in 
August, and made a pin or bastard fallow, as being a good pre- 
paration for wheat. Very exceptionally foldyard manure is 
applied to the clover ley in the spring. Wheat is generally 
top-dressed at the rate of 13 cwt. of nitrate of soda to the acre. 
Beans are succeeded by wheat, the stubbles being occasionally 
broken up by steam-power, and thus prepared to receive the seed. 
Essex rough chaff is the variety of wheat generally sown, at the 
rate of 7 pecks to the acre. Wheat also follows ley; some 
growing after rye-grass and clovers, twice mown, was looking 
particularly well. It had been top-dressed with 14 cwt. of 
nitrate of soda, and 1 cwt. of superphosphate of lime to the acre. 

The foldyard manure (at the rate of 15 cart-loads to the 
acre) is applied in the autumn upon the stubbles intended for 
beans, mangolds, and turnips the following year. The couch- 
grass having been first carefully forked out, the remaining 
manure is put on the young clovers. 

The management of root crops may be shortly described. The 
manure having been spread, the Jand is cultivated by steam 
power, from 8 to 10 inches deep. Three tons per acre of quick 
lime is applied, and the land ploughed for the winter; in the 
following spring it is cross ploughed, and worked by Coleman’s 
cultivator, reduced by harrowings, and upon the surface 6 ewts. 
per acre of Proctor and Ryland’s artificial manure, costing 7/. 10s. 
per ton, is sown broadcast for swedes. The land is ridged, 
and turnips are drilled at widths of 24 inches. Nothing is 
special in the after operations. In November half the turnips 
are stored upon the land, and the remainder carried to the 
homestead and there stored. The land for the growth of 
mangolds receives a very similar treatment as regards the pre- 
paration, but 83 cwts. of artificial manures (Proctor and Ryland’s) 
are applied. The mangolds are sown on the ridge, and the 
whole crop is led off and pitted by the homestead. Mr. May 
pays great attention to live stock. He has a celebrated flock of 
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Shropshire Downs, and is a ram breeder. His flocks consists 
of 200 ewes. Fifty or 60 of the best ewes are put to the ram in 
the beginning of September, it being considered important to 

have ram farabs early. About a fortnight before the rams are 

introduced, the ewes are put on fresh keep—rape or grass with 
ae eae they are spread out thinly over the stubbles 
and pastures, and pick up mangolds and turnip-tops, or anything 
else that can be spared until January, when they have cut roots 
with chopped straw and a little meal. This diet is continued up 
to lambing and afterwards. The Jambs are weaned in June, and 
receive artificial food, to which they have become accustomed 
when with the ewes; white turnips are also thrown on their pastures 

to teach them. From thence they are put on the turnips, where 
they are liberally fed with cut roots, and 1 |b. of malt-dust till 
February—after which time they get 2 lbs. of oil cake, and a 
portion of malt-dust with devorticared cotton-cake. The wethers 

are finished off upon seeds, still eating cake, and are usually sold 
from June to August. ihe rams, we suppose, will have an 
increased amount oF artificial food, an accurate account of which 
few breeders are in a position to give. The ram hoggs which we 
saw were very forward in eondinee! and we thought them a 
superior class. Sixty ewe hoggs are reserved for the flock, about 
half the remaining ewe hoges nel young draft ewes are sold with 
the rams by auction: 40 rams are sold annually in the autumn, 
at an average of from twelve to fifteen guineas each. For the 

last twelve years from 100 to 120 beasts have been fed annually, 
principally bought from neighbours and at fairs, from December 
to April. They are fed in yards, on pulped roots and chopped 
straw, the most forward beasts having in addition from 2 to 4 
ibs. of meal and cake per day. They are sold from June to the 
end of the year. Such has Lanter been the system; possibly 

the difficulty of purchasing beasts to leave a fair profit has 
induced Mr. May to alter it. This year he is milking 25 cows, 
rearing their calves, and selling milk to a co-operative factory 
at 61d. per gallon. The heifers are to be bulled at two years 
old, 6 cows drafted each year, and a similar number of heifers 
introduced. ‘The bullocks are to be grazed at 3 years old; such 
is the programme. 

Nine horses are employed on the farm, steam power being 
hired for autumn fallows. 

Cake and corn consumed, annually .. .. .. 480 
Artificial manures COL ony CG Dawe Oem e855 0) 

Abstract accounts are kept of stock, crops, labour, artificial 
food, and manures, and on the 6th of April each yeara valuation 
is made. 
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The buildings are very primitive, and need alteration, A 
4-horse-power engine is used for cutting straw, pulping roots, and 
grinding the corn. 

Mr. May’s farming is deserving of high commendation, as by 
an economical system of management he produces good crops, 
and the land is in a very clean, fertile condition, great attention 
being paid to the management of live stock. 

Mr. Charles Reynolds Keeling’s Farm, near Penkridge, con- 
taining about 3860 acres, we also highly commended, for its 
cleanliness, as wellas for the good crops growing. Owing to the 
natural infertility of the soil and its porous nature, the crops 
are dependent upon a constant supply of artificial manure, and 
especially for securing a good root-crop, which the system adopted 
by Mr, Keeling is likely to produce. The present appearance 
of the roots is remarkably promising, and the amount of sheep 
stock carried upon the farm, and most liberally fed with artificial 

food, is the main source of Mr. Keeling’s successful cultivation. 
This farm has been so ably and thoroughly described by Mr. 
Evershed, in the ‘ Royal Agricultural Society’s Journal ’ for 1869, 
that it is needless for us to repeat the description. We can only 
add that the artificial food and manures purchased last year 
amounted to 794/. 4s. 10d., bearing out our opinion that such 
crops upon so inferior a soil can only be obtained by artificial 
means, and that success is dependent upon, and may be measured 
by the liberality or illiberality of the tenant. The present crops 
fully testify to the former characteristic of Mr. Keeling. 

Frrest-Prize Darry Farm. 

This farm is held under yearly tenure, and is occupied by Mr, 
John Clay, Kinsale, Oswestry, Salop. It contains 200 acres 
of grass, and 128 of arable land, is situated four miles east of 
Oswestry, midway between it and Ellesmere, and is intersected by 
the road leading to Oswestry. It has great convenience by road 
and canal, the latter, the ‘‘ Shropshire Union,” running through 
it, and boats can unload lime and manure into the fields adjoining. 
The land is undulating, soil a strong loam, various, with a 
subsoil of clay, gravel, and sand. By the canal are some meadows 
that had a very rough uneven surface, and soil of a peaty nature ; 
those have been greatly improved, by deep draining, and a great 
expense has been incurred by the tenant in filling up and 
levelling, which is a marked improvement. 

On the north side of the farm, several small fields have been 
laid down to pasturage, which were very poor and unproductive 
asarable. Their fences to the extent of 700 roods (of 8 yards) have 
been grubbed and cleared away by Mr. Clay. The whole has been 
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drained from 4 to 6 feet deep as needed, and is now (though 
originally in five fields) in one large grazing pasture of 52 acres, 
well sheltered by a wood bounding it on the north. This new 
grass has been brought to its present good state and quality by 
the application of bones, Mr. Clay having given it in two dressings 
one ton of pulverized bones to the acre in the last three years. 
After seeing this field no misapprehension can exist as to the 
value of bones for grass land. The old meadows and grazing 
ground have been boned at the rate of $aton to the acre, and 
Mr. Clay purposes continuing this application every eight years. 

The whole of the farm has been drained by the landlord, Mr. 
Wright of Halston, near Oswestry,—the grass land about 6 feet 
deep, and the arable 4 feet—and it appears to have been perfectly 
done. Nothing can excel the cultivation of the grass on this 
farm ; it is most prudently stocked, and as the bones have produced 
the best herbage, continued changes keep both stock and pastures 
in a thriving condition, Fifty-two milking cows were kept, and 
there were besides 12 two-year-olds, 11 yearlings, 3 bulls, and 
15 calves when we visited the farm, All looked healthy and 
well: the arable land is worked on the four-course system, 
growing good and clean crops: manure is applied to the clover 
root after harvest, at the rate of 12 cart-loads to the acre, some 
being reserved for mangolds, Half of the clovers are mown and 
made into clover-hay, the remainder are depastured by sheep 
and young beasts. 

Turnips——The stubbles are autumn cultivated, and in the 
spring crossploughed, and thoroughly worked; when ready, and 
as soon as the season admits, the land is ridged and 7 cwts. an 
acre of Lawes’s superphosphate is sown upon the ridges, at a cost 
of 8/. per ton. The ridges are afterwards split, and the turnips 
drilled, a roller attached to the drill completing the work. The 
cost of hoeing is 8s. per acre by task ; width of drill is 26 inches, 
and the plants are hoed with a 9-inch hoe. Every turnip is 
drawn off and stored by the homestead, 

Mangolds.—The land for mangolds is prepared in the same 
way as for turnips; the addition being, to the 7 cwts. per acre of 
“ Lawes,” 14 cart-loads of manure applied in the previous autumn, 
The roots are pulled and stored early in November. 

Barley.—This crop succeeds turnips that have been grown 
upon the lighter land, which has been ploughed early in the 
winter, in fact, as soon as the turnips are carted off. This prac- 
tice generally gives a fine tilth in the spring, and needs only 
harrowing to prepare for sowing ; seed is drilled at the rate of 
12 pecks to the acre, and no top-dressing is needed, as is fully 
borne out by the present luxuriant appearance of the growing crop. 

Oats.—Upon the remaining part of the turnip-land oats are 
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taken. Having been ploughed early, it is merely harrowed, 
and by the middle of March drilled with from 4 to 5 bushels 
of seed per acre. No artificial manures are given. Upon this 
strong variety of soil a great advantage is derived by getting 
a winter’s tilth, and by the heavy dressing of Lawes’s manure, 
of which, no doubt, some portion is unconsumed by the turnip 
crop. <A fine even tilth is a most important matter towards 
securing a good spring corn-crop upon land of this texture. At 
all events both oats and barley were very good crops. 

Clovers.—Clover seeds are sown amongst the barley and oats, 
half being for mowing. The mixture of seeds is as follows :— 
for mowing—red clover, 8 lbs., trefoil 4 lbs., and Italian rye- 
grass 1 bushel to the acre. For pasturage—red clover 6 lbs., 
white, 4 lbs., alsike 3 lbs, with 1 peck of Pacey’s, and 4a 
peck of Italian rye-grass to the acre. These seeds generally 
grow strong, and in ordinary seasons carry a stock of young 
beasts, as well as the ewes and lambs; no doubt assisted by the 
manuring of the young seeds after harvest. 

Wheat—Upon the ley, in the month of August, 3 tons per 
acre of lime (costing 7s. per ton) are applied, with a small ad- 
mixture of soil. If able to spare the grazing, the ley is broken 
up and made a pin or bastard fallow, say early in August ; and 
in October it is again ploughed 5 inches deep, harrowed, and 
drilled. This system is most approved of when available, as it 
gives greater certainty of securing a plant of wheat, which we 
should think fully requisite after Italian rye-grass. The variety of 
wheat generally grown is red, and is sown at the rate of 2 bushels 
of 75 lbs. per acre. The crop of wheat did not look well, being 

. deficient in plant. Complaint was made of the season, but we 
yet think that Italian rye-grass is concerned. 

Beasts.—A_ stock of 52 cows is kept for milking and to 
make cheese, their produce being reared. The cows during 
the winter are kept in the cow-shed (an admirable building), 
and fed with pulped roots, chopped straw, grains, and oil-cake. 
This food is increased and improved after January. All the 
cows have a weekly allowance of 90 measures of grains, 40 
measures of malt dust, and 12 Ibs. of linseed-cake, as well as 
an increased amount of roots, which is continued up to grass, 
and until the grass has become sufficiently good. In fact, 
Mr. Clay says he gives it up when the cows do not heed it. 
The two-year-old heifers are kept in an open yard with a 

good shed, and allowed a small quantity of pulped roots and 
chopped straw; merely sufficient to keep them in an improving 
state, being turned out daily into a grass field adjoining the 
yard. The year-olds are well cared for, and placed in two 
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very commodious yards, with every comfort and shelter; they 

have pulped roots, chopped hay, and an allowance of 1k lb. of 
linseed-cake daily, This food is mixed for twenty-four hours, 
which causes it to be in a warm state when given. Such treat- 
ment is most essential, after the care bestowed upon them as 
calves; for they are allowed new. milk the first fortnight, and 
Piiecrande it is mixed with skim-milk. Up to six months old 
they are fed daily with a thick porridge of linseed-cake, Indian 
corn-meal, pea-meal, and hay-tea, mixed with last or coarse curds, 
given to ‘them warm. Their appearance, I am sure, bespoke 
ine good food and attention bestowed on them. 

Sheep.-—Vifty Shropshire-down ewes are kept and put to the 
ram, producing an average of about a lamb and a half to a ewe. 
The lambs are generally sold off fat from the ewes in July, 
excepting 20 ewe lambs to keep up the flock, These ewes run 
on the grass during the winter, and on the clover Jeys in summer 
to feed their lambs. 

Pigs.—Six sows are kept for breeding, the produce of which 
are occasionally, at eight weeks old, sold for breeding purposes. 
These pigs being at a very good variety (white) are eagerly 
sought after; at this age they make from two to five guineas 
each. Those unsold are kept till seven months old, and 
made fat upon Indian corn and pea-meal in equal portions, 
mixed with whey from the house. Indian corn-meal alone, 
Mr. Clay says, is much too heating, hence the mixture. About 
100 pigs are bred and sold annually, this part of the pig esta- 
blishment proving a great source of profit. 

Buildings.—A great amount of credit is due to Mr. Clay in 
the arrangement of the buildings, which have been recently 
erected; the landlord allowing him to have his ideas carried 
out as to the requirements of the farm. This has been done 
most effectually, and every convenience has been studied and 
secured, The cow-shed is 100 feet long and 83 feet wide, 
holding 50 cows; it has a road-way down the centre, ample 
width for standing, is well ventilated, and is, in fact, all that is 
needed for the purpose. Adjoining this is a store-room for 
ulped roots, cut straw, meal, &c., into which place the cut 

straw falls from the cutter above, and the pulper is driven near 
the place. All pulping, chopping, grinding, &c., is done by 
a small fixed 4-horse-power steam-engine, made by Clay of 
Ellesmere, with shafting and pulleys. There are two most 
appropriate small yards to hold young beasts, facing the south, 
which are well shedded. These yards adjoin the store-room, 
out of which a roadway leads for the purpose of feeding at 
their heads, cribbing being under the sheds. 
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Manures.—The amount annually expended in artificial ma- 
mures and feeding stuffs is as under :— 
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Horses.—Seven cart-horses are employed, and those of the best 
quality for the purpose ; during the season of working they are 
allowed, in equal portions, bran and Indian meal, 70 Ibs. per 
week fan each horse ; in the summer they are turned out to grass ; 
at the time of our visit they were on grass, and in high condition. 

The corn is all mown by the scythe, and principally by task- 
work, It is made ready for carting at a cost of 8s. per acre, 
and is threshed by a steam-machine hired for the purpose. 

Labour.—The labour account, including the maid-servants 
employed in the house, amounts to 349/. 4s.: this comprises the 
wages of 

6 men, 48 weeks, 12s. per week. 
6 men, 4 weeks, 24s. per week. 
3 boys, with board, 9s. 8d. per week. 
8 maids, with board, 9s. Gd. per week. 

Fences.—The management of the fences is excellent, and, 
under the circumstances, great credit is due to Mr. Clay, for in 
the place of white-thorn they are composed of hazel; they are 
verv neat, and the pains taken to shore them up with grass-sods 
greatly adds to their appearance, as well as their benefit ; they 
are kept trimmed, and are a pattern to the district. 

The present appearance of Mr. Clay’s farm and the amount of 
stock upon it furnish conclusive evidence of the benefits to be 
derived from a liberal and judicious use of artificial manures 
and feeding stuffs. In this particular case it has enabled the 
farm to carry more than double the amount of stock that it did 
formerly ; and it has, we should say, nearly quadrupled the money 
value of the total produce. When Mr. Clay entered upon this 
farm, seven years ago, it was in so poverty-stricken a condition 
that it had been for some time without a tenant, and its present 
improved state is due to the energy and enterprise of the tenant, 
encouraged and assisted by a landlord in whom he places implicit 
confidence. 

Dairy Management.—The follawing remarks on the dairying 
have been written by our colleague, Mr. Jackson :— 

VOL. VII.—S. 8. Z 
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The household consists, besides two younger children at school, 
of Mr. and Mrs, Clay, and a son and two daughters from twenty 
to twenty-five years old, a dairy-help, a dairy-vessel cleaner, and a 
housemaid. Mrs, Clay early divided with her mother the duties of 
the dairy, as do now her daughters with her, by a pleasing weekly 
interchange—alternately one week assisting to secure domestic 
comfort, and the next sharing the heavier work of the dairy. 

Mr, and Mrs, Clay’s duties begin at 6 A.M. in summer; all the 
others require to be at their post at 4°30 a.m. Fires have to be 
lit in the kitchen cooking-range, to prepare for breakfast, and 
under the vessel-boiler to heat the previous evening’s milk. The 
eighteen pans of milk—about 50 lbs, each—have first the cream 
to be removed, and then carried with stretched arms, to 
avoid waddling, to the cheese-tubs in the dairy, where the two 
clean-scoured cheese-tubs have been brought from the dairy 
vessel-shed, together with ladder and milk-sieve; the vessel- 
boiler is filled with clean water, and one pan of milk put to heat, 
in order, with the new milk, to bring up the temperature in 
both tubs to 82° or 84°; and this, Sundays not excepted, has 
all to be done before five o’clock every morning, from which 
hour one of the Misses Clay and the other maids are, until about 
6:30, employed in milking, with Mr. Clay, jun., and the cowman. 

The cream from the evening’s milk having been carefully 
warmed and equally distributed in the cheese-tubs, and the 
temperature of the whole of the milk in both tubs having been 
brought to 82° to 85° Fahr., according to the state of the atmo- 
sphere, an egg-cup filled with Fulwood’s Liquid Annatto is put 
into each tub, when the rennet is added. ‘This rennet had the 
preceding day been separately prepared for each tub, by cutting 
two small strips from each of three ‘“vells” or ‘ bag-skins” 
(the salted and dried stomach of a calf that had never fed except 
on milk); and each set of strips had been soaked in about a 
pint of warm water for twenty-four hours. When the milk in 
both tubs has been well stirred with the rennet and colour, the 
lids or wooden covers are put on, and left to stand until coagu- 
lation has taken place, namely, in from sixty to ninety minutes, 
and while breakfast intervenes. 

When the new curd is perfectly formed, a curd-breaker is 
passed, slowly and carefully at first, and then more rapidly, 
through the newly formed custard of both tubs. By about 8:30 
A.M,, the curd has sunk and the whey come to the surface, the 
dairy servants having previously lifted out of the furnace or whey- 
pan the two cheeses made the previous day, weighing with the 
vats nearly 100 Ibs, each, deposited them in the press-room, and 
well cleaned the whey-pan. The whey from both cheese-tubs 
is easily removed with one of Mr. Manock’s patent newly invented 
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‘“‘whey pumps” or separators, and with a tin tube from the 
pump to the whey-pan. This operation occupies forty-five 
minutes, until the pumping ceases, and the curd is removed to 
the drainer, when both tubs are trundled out to the vessel-shed 
to be scoured and scalded, and put to sweeten ready for the next 
morning. It is but simple justice to say that not a spot is left 
on the floor of the dairy. 

The drainer is an oblong trough or vat on wheels, patented by 
Mr. Cornes, of Barbridge, Cheshire, and took a prize at Oxford 
last year. In this trough the curd is cut up with the hand, on 
the old plan, instead of with the curd-mill, turned, pressed, and 
ultimately separated into small particles, to allow the whey to 
drain freely from it. The curd, when sufficiently dry, is put into 
the vats. Salt is mixed with the curd to the taste of the dairy- 
maid ; but with a view to ascertain the proportion of salt to curd, 
both were weighed on the last day of our inspection, and the result 
was 1 lb. of salt to 35 lbs. of curd, when dry for vatting. On 
that day, this was done by 11 o’clock, and the cheese put away to 
go into the whey-furnace when the furnace was sufficiently cooled. 

During the time taken up as described in breaking the 
curd and vatting the cheese, the temperature of the whey in the 
furnaée or whey-pan rises by about 10°30 a.m. to 175 degrees, 
when the cream begins to rise to the surface in fine curds, called 
fleetings, which are removed carefully with a skimmer. When 
a pot and a half, say about twelve gallons, has been thus 
obtained for churning, and the heat has risen to 180 degrees, 
a coarser kind is taken, technically called ‘‘men’s fleetings,” 
because they serve the men-servants or labourers for breakfast, 
and are very nutritious. The heat having steadily risen to 185 
degrees, a stil] coarser kind is taken, and this, while hot, is mixed 
with Indian meal and oilcake for rearing calves, which do exceed- 
ingly well upon it. 

As soon as the fleetings have all been taken, a tap is turned, 
that connects the furnace by a pipe with a cistern in the pig’s 
food-house, into which the whey passes, and becomes food for 
pigs, on which, with Indian meal, they grow and fatten well. 

The cheese is either so well managed, or the pastures are 
so favourable to the cheese drying under press, that but one 
lever and four stone presses are used, only six cheeses are under 
press, z.e. three days’ make down-stairs, two being made per 
day. Thus the turning under press is a light affair (compared 
with the ordinary case of ten to fifteen cheeses under press), and 
occupies only about thirty minutes. The two cheeses that are 
taken from under press have their edges nicely pared, and the 
sides smoothed with a hot iron; and this process on both cheeses 
occupies Mrs, Clay over one hour, and is very nicely done. 

Zz 2, 
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The cheeses up-stairs, although 70 to 80 lbs. each, are firm, and 
Jook well, notwithstanding that they are only turned twice a week. 
The fodder-cheese had been sold previous to our visit at 70s,— 
a very extreme price for this spring. Mrs, Clay’s cheeses have 
taken various prizes at the local shows, and one of the lots ex- 
hibited at Wolverhampton this year was highly commended ; 
and, on conferring with the Judges of cheese, we learned that 
the samples only required time to mature and become fine. We 
tasted one of the older cheeses, which was rich and mild as cream, 
and equal to the best Stilton. 

The dairy, milk-room, press-room, and dairy-scullery, are 
well adapted to their purpose. Even while the work is being 
done their neatness and cleanliness are marvellous, and the 
domestic department has an air of comfort and taste rarely to be 
found in association with domestic dairying, and only attainable 
where there are daughters to divide the duties, and sufficient 
dairy servants to do the heavy dairy work. 

Sreconp-Prize Datry Farm. 

This farm, consisting of 143 acres of grass and 117 of arable 
land, is occupied, under yearly tenancy, by Mr. Matthew Walker, 
and is situated at Stockley Park, about 4 miles north-west of 
Burton-on-Trent, and near the vale of the River Dove, This 
valley extends to Uttoxeter, and is considered a rich pasture 
district, principally devoted to dairy farming, and comprising 
some first-class dairy-farms and farm-buildings. Adjoining Mr. 
Walker’s farm resides his landlord, Sir Oswald Moseley, who has 
erected a most elaborate and complete covered homestead for his 
own home-farm dairying ; and in the neighbourhood is the noted 
Castle Hay’s Dairy Farm, so favourably noticed by Mr. H. 
Evershed in his Essay on the Agriculture of Staffordshire, in the 
Society’s ‘ Journal’ of 1869. 

Mr. Walker has not the advantages of his neighbours: he 
has neither the convenient buildings, nor the rich pasturage ; and 
the arable portion of his farm is of so retentive a clay that it is 
with some difficulty made to produce paying crops. Indeed, were 
it not for his heavy outlay in feeding-stuffs and artificial manures, 
this part of the farm would soon become profitless. Even now 
we consider that some of it might advantageously be laid down 
to grass. The course of cropping adopted is the following :—(1) 
turnips, mangolds, and cabbage; (2) barley and wheat; (3) 
seeds ; (4) oats ; (9) wheat. 

The manure is generally applied for green crops in the 
autumn, and occasionally upon a portion of the seeds. Very 
few turnips are grown, but principally mangolds and cabbage, 
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which are heavily dressed with Proctor and Ryland’s artificial 
special manure. Barley succeeds this crop, and is drilled at. the 
rate of 3 bushels to the acre. Seeds are sown with barley, viz., 
red clover and trefoil, together 12 lbs., with 1 peck of Italian 
rye-grass, to the acre; they are principally mown and made into 
clover-hay, Oats are sown in the spring, the variety being 
Canadian, at 44 bushels to the acre, and when malt-dust can be 
procured, they are top-dressed at the rate of half a ton to the acre: 
this is found to be a good tillage. Wheat is sown after oats, which 
ends the rotation. Hallett’s Pedigree and Browick Red are the 
varieties of wheat usually sown. None of the crops were first-rate, 
but from the nature of the soil they were as good as might have 
been expected. The grass-land had a much better appearance ; 
and one pasture, which is irrigated, produces a rich and bountiful 
herbage. Mr. Walker has greatly improved some of the grass on 
the higher land by foldyard manure, which in time, if continued, 
will make the produce nearly, if not quite, equal to that on the 
lower part of the farm. His system of stocking the pastures by 
continued changes keeps them thriving, and doubtless is the proper 
mode of grazing, having also a beneficial effect upon the milking 
cows. Forty-eight cows are kept for milking, and the milk is 
made into cheese. Fifteen heifer calves are reared, and bulled 
when two years old, to keep up the stock; the cast cows are 
milked through the winter, and their milk is made into cheese ; 
when near calving they are sent to market and sold. Cows, in 
the winter, are tied up in a cowshed; and Mr. Walker informed 
us that 50 cows and 20 yearlings consumed weekly 120 bushels 
of grains and 1 ton in weight of mangolds, pulped and given with 
chopped straw, and an allowance of 1 Ib. of Indian corn-meal 
each per day. The yearlings are kept loose in a covered yard. 
The cows, when approaching calving, are allowed an increased 
quantity of meal, Artificial food is continued through the 
summer, and 48 cows were having, at the time of our visit, 120 
bushels of grains and 56 stones of sharps weekly, costing 8/. per 
ton. ‘They are fed morning and evening. Grains are bought 
at Burton at 4d. per bushel, and the meal and grains are mixed 
daily. The stock of beasts upon the farm comprised 48 cows, 
2 bulls, 21 year-and-a-half-olds, and 16 calves, making a total 
of 107 head. 

A small flock of 33 Shropshire-down ewes is kept, producing, 
on an average, a lamb and a half to a ewe. The lambs winter 
upon the grass, with an allowance of artificial food and a very 
small quantity of roots. They are sold off after clipping and 
when fat. 
Pigs.—A very valuable class of pigs is kept for breeding, 

Mr. Walker paying the greatest attention to this department. 
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The piggeries are admirably arranged, all under cover, having 
—what is not usually seen—ample room in each subdivision. 
This building contains also every accommodation needed for 
preparing the food. A pipe brings the whey from the house, 
and empties itself into a tank; a copper is fixed for boiling, 
which will hold 150 gallons, and the food is prepared by putting 
into this quantity of water about 2 bushels of Indian meal. The 
water is allowed only to simmer, and the mess is then ready for 
use. Twelve sows are kept for breeding, and the usual practice 
is to sell the pigs, for breeding purposes, at the age of 12 weeks. 
They frequently make from 4 to 5 guineas each. Mr. Walker’s 
success at the various shows furnishes sufficient evidence as to 
the superior quality of his pigs. 

The pigs receive every attention, and consume a large amount 
of food. Mr. Walker gives his last year’s account of artificial 
food for pigs at 3601. 9s. 6d. A covered yard adjoins the piggery, 
where the drape sows usually run and are fed, as also the year- 
ling beasts during the winter; this covered yard was made at 
Mr. Walker’s expense. 

There is nothing specially worthy of notice in the treatment 
of the horses. Eight are worked on the farm, which is rather a 
large number for the amount of arable land. 

Manures.—The manure-hill is greatly increased by the amount 
of spent hops which are brought from Burton ; in the winter 5 
tons a week are trodden, and during the summer the floors of 
the sheds are covered, for the cows to stand upon, morning and 
evening. The amount paid for purchased food, as well as 
artificial manures, is as under :— 
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Still, with this annual outlay, which is certainly excessive, 
the arable land is of so heavy and retentive a nature, that the 
present appearance of the crops does neither Mr. Walker nor yet 
the manure justice for such liberal treatment. 

A mill is also upon the farm and in Mr. Walker’s occu- 
pation; it is driven by a water-wheel, and grinds all the corn 
used on the farm besides grinding for hire. Six labourers are 
employed (including the miller)—three single men and three 
boys—through the year, and the labour-bill is 3027. 3s. 9d. 

Cheese-making.—The following is Mr. Jackson’s Report on the 
Dairying :— 
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Mr. Walker has made on an average over 4 ewts. of 120 Ibs. 
of cheese per cow, even the last three bad years—his winter- 
made cheese fetching 81s., and the summer made more than 83s. 
per ewt. of 120 lbs. He has also gained the three first prizes 
of the Staffordshire Agricultural Society, and the Society’s three 
silver medals for the best cheese in both classes, thick and thin. 
Last year he took the first prize of A. Bass, Esq., M.P., open to 
all Staffordshire and fifteen miles from the borders. He has 
taken two first prizes for cheese of the Derbyshire Agricultural 
Society, together with a number of local cheese prizes ; and as 
the system of cheese-making practised by Mr. Walker has not 
been described or known, except in that important dairy district, 
a special visit was made with a view to record some of his more 
peculiar features of dairy management. 

Ist. Mr. Walker gives his cows through the summer two feeds 
of grains per day, viz. 17 stones, at 4d. per stone, and 8 stones of 
Indian meal, at 1s, per stone, costing for fifty cows 13s. 8d. per 
day. This will explain the large quantity of cheese made 
per cow per year, and the exceptional richness of the milk, 90 Ibs. 
of which yielded 3 Ibs. 4 ozs. of butter, as shown in Table 
No. 3, p. 841. It was remarkable, in the month of July, to see 
how eagerly the cows left their pastures and rushed to their stalls ; 
and Mr. Walker considers that the cheese and butter pay for 
the food, and leave him a profit in the increased fertility of 
his pastures. 

2nd. He, by rearing a large number of female calves, is 
enabled to draft off his worst milkers, and by putting them late 
to the bull they milk through the winter and part of the second 
summer, when they generally fetch high prices for winter 
milkers; and thus he makes cheese through the winter. 

ord. The cows are milked by the men, Mr. Walker and his 
farm pupil assisting ; and the importance of good milking may 
be illustrated by the case of Mr. Brown, of Preston, one of the 
competitors, who thus writes :—“I give high prices for my cows, 
I keep them on expensive food, and to hear and see them badly 
milked is a trouble I cannot bear. So well as my cows did the 
last year, considering the season, I am satisfied they would have 
done much more if my milkers had been up to their work. It is 
my determination to have only those that would go about their 
work in a way so as to give the cow an apparent pleasure in 
-giving her milk, rather than hold it back, as she will do to an 
indifferent milker. Again, I strictly enforce habits of cleanli- 
ness, a vessel of clean water and a towel being kept in or near 

the shippon, in order that each milker should keep his hands 
perfectly clean. It is the want of proper attention to these 
matters of detail that is the cause of so much ill-flavoured cheese 

. 
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and butter being sent into the market.” We have no doubt that 
the milking is better done by males, and in Mr. Walker's case it 
has the adv; antage of giving those employed in the dairy an extra 
three hours per ‘day on fees work: which they really need, 

The milking commences at 5 o'clock, night and morning, and 
ends from 6° 15 to 6°30 o’clock—one i the milkers cairying 
the milk, with a yoke and swing tins, crossing the farmyard, 
through the kitchen, and into the cheese-making room, where each 
night the milk is poured into four milk- cooled. These.coolers. 
are placed in a trough made of Staffordshire bricks and cement, 
into which the dairy-help has pumped spring water. After 
remaining in the water for about three-quarters of an hour, 
having been frequently stirred, the milk is poured into one of the 
two cheese-tubs, such as are known in the district as “ Travise’s 
Patent,” and for which Messrs. Melard, of Rugeley, last year 
obtained a prize at the Oxford Show. ‘These tubs or vats, made 
of block tin, stand on wooden stages about 10 inches high. One 
tub is 3 feet 4 inches and the other 3 feet 1 inch in diameter, and 
both are 2 feet deep. Each tub has a perforated follower called 
a sinker; and for putting pressure on the sinker is a wooden frame 
with a contrivance above, resembling those of the lever cheese- 
presses, but having a much heavier weight—say of 40 or 50 lbs. 
In the front of the tubs are two vents, the one about 6 inches 
above the other, to each of which a screw plug is fitted, and with- 
drawn at pleasure to let out the whey. The first milk from the 
coolers being poured into the tubs or vats—the same coolers are 
refilled with milk, and replaced in the cooling trough, into which 
the help has again for about ten minutes been pumping spring 
water. The milk, both in the coolers and the vats gets a frequent. 
stirring until bed-time, to keep the cream from rising. 

The household consists of Mr. and Mrs. Walker, a farm pupil, 
three little children, a cowman, a pigman, waggoner, and two- 
lads; the dairy-help, vessel cleaner—who is also housemaid— 
and the nurse girl, Mrs. Walker acting as dairymaid. 

The dairy duties begin in the morning at 5 o’clock—the 
vessel-cleaner or housemaid lighting the cooking-range fire, and 
the dairy-help the vessel-boiler fire. The dairy- help i is fortunately 

strong, active, and interested in her duties, She is intrusted to 
skim, scald, and purify the whey “top” or cream—a barrel 
churn being used—and in July about 30 Ibs. of butter per week 
was taken, or over half a pound per cow for fifty cows. But 
some eream is now being taken off the evening’s milk, in con- 
sequence of the cheese “being so rich and tender, for although 
one of the samples of cheese exhibited. at Wolverhampton was 
commended, and the other highly commended, they were, as 
stated by the cheese Judges, wanting only in firmness, 
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The morning’s milk, when brought in from the .cows, is poured 
into the cheese-making tub by the milk carrier, in such propor- 
tions as directed by the help; when she and the housemaid take 
from the cooling-trough one of the milk-coolers, of the evening’s 
milk, and lift it on the side of the vessel-boiler ; then both 
mount the boiler, and gently let down the milk-can into the 
boiling water, and when it is sufficiently heated they again bring 
it and pour it into the cheese-making tubs; and this process is 
repeated until the new milk and the old in tub No, 1—for two 
cheeses—is raised to about 80°, and in No, 2 tub—for one cheese— 
to about 90°; there being in No. 1 tub double the quantity of 
milk, for two cheeses, it will retain more heat, so that by the 
time coagulation has taken place the heat in both will be nearly 
equal; and no further heat is applied in the process of cheese- 
making. Were heat applied as in the Cheddar, or slip-scalding 
process, there would, we apprehend, be no danger of excessive rich- 
ness in the cheese, and much labour would be saved. When the 
temperatures already indicated have been obtained, an ordinary- 
sized teacup twice filled with rennet is put into No, 1 tub, and 
once filled into No, 2 tub; and a table-spoon twice filled with 
liquid annatto—prepared by Mr. Hodway, of Tutbury—is put 
into No. 1 tub, and once into No. 2. The contents then being 
well stirred, the tubs are left uncovered; but previous to the 
stirring, about 2} lbs. of salt is put into No. 1 tub, and half 
the quantity into the other, This is done instead of salting the 
curd, and is a new feature; the small quantity of salt put in the 
milk is accounted for by the cheese being salted under press; 
and although this may be well for thin Derby or Leicester cheese, 
it would not do for thick cheese like Cheddar or Cheshire. 

The rennet and colour are added at 6:20 a.m. to No. 1 tub, and 
at 6°30 A.M. to No 2; in the first, coagulation was complete by 
7:20, and in the other by 7:50 a.m., probably the extra 20 minutes 
in the second case may be taken as an indication that the smaller 
quantity of milk had cooled too rapidly, which could be avoided 
by the use of the steam or hot-water vat. 

The mode of preparing the rennet is new, interesting, and 
cheap. A gallon of the greenest or poorest of the whey is 
kept, put into a saucepan and gradually heated and skimmed 
until it has thrown up all the curds. A pint of strong brine is 
then added, and the whole boiled for ten minutes and put to. 
cool until, say, 85° temperature, when 3 dried yells or ‘ bag 
skins,” kept from the previous year in salt pickle, are put into. 
the liquid and well rubbed in it. Then the three last bag-skins 
are taken from the former rennet, distinguished by being tied 
together, and these six are left in the rennet, which on the second 
day is fit for use, and serves for about two weeks. 
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When the men servants had breakfasted, they carried the 
whey tubs from the whey-room to the kitchen, and poured their 
contents into a cast-iron head, and so the whey passed to the 
pigs’ food-house. Putting the contents of each tub at 112 lbs., 
a man on each side managed it, without much slopping, at ten 
journeys, the weight of the whey exceeding half a ton. 

The rennet and colour having been added as described, break- 
fast intervened, while coagulation was taking place up, to 7:20 
AM. The help had hitherto acted as dairymaid, leaving Mrs. 
Walker free for domestic duties, and to scatter her bounty to a 
numerous and no doubt profitable progeny of poultry. 

After breakfast I noted the following course of operations :— 
The dairy-help commenced by lifting the presses and turn- 

ing 18 cheeses, rubbing each on the edges and sides with salt, 
and pricking or stabbing with a thick skewer each side of the 
3 cheeses from the previous day, and putting clean dry cloths on 
them all. Mrs, Walker, at 7:20 a.m., proceeded to break up the 
curd or custard, with an ordinary tin curd-breaker (save that 
the handle was placed at an angle of 45° to enable it to be 
worked under the beam over the cheese tub, which supports 
the screw and lever, by which pressure is put on the sinker), 
by passing the breaker up and down, slowly at first, to prevent 
any loss of curd in the whey. When finishing, the breaker was 
used more freely. A great improvement on these breakers is the 
American frame, with a series of sharp thin steel knives, which 
cuts the tender curd instead of bruising it. When No. 1 tub 
was finished, the sinker was slowly let down on the curd to settle 
it more rapidly than by its own specific gravity. The same 
process was repeated on No. 2 tub; and at 8°10 A.M. the whey 
tubs, which had been carried out by the men to the vessel-shed, 
were brought cleaned by the housemaid. A hair sieve—with a 
contrivance for hooking it inside the whey-tubs—was then placed 
under the vents of No. 1 tub, and the upper plug withdrawn, 
until the tub was sufficiently filled, so that Mrs. Walker and the 
help could carry it into the whey-room and pour its contents 
into larger tubs on the stage, which required considerable 
strength. When the whey from No. 1 tub had been drawn 
down to the upper vent, a strong wooden frame was placed on 
the sinker, and slight pressure applied by the contrivance from 
above. This done, the same operation was repeated on No, 2 tub. 
At 825 a.m. the frames and sinker from No, 1 tub were re- 
moved, and the whey drawn from the lower plug, and then Mrs, 
Walker and the help, each with a large knife, standing on the 
wooden stage and leaning on their breasts over the edge of 
the tub, proceeded first to cut the curd into cubes, and then into 
slices of from a quarter to half an inch thick, in order to set the 
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whey at liberty. At 8°50 a.m. the sinker and frame were returned, 
and increased pressure applied; next, the curd in No, 2 tub was 
subjected to like treatment. At 10:20 a.m. No.1 tub was in like 
manner cut up, and increased pressure applied; and for the third 
time at 11:20 a.m. No. 2 was thus treated for the third time at 
12 o’clock, then both were left to stand until after dinner. Having 
to stoop under the beam or frame, which passes over the tub, 
renders the position of the cheese-maker difficult, and, if she 
be a mother, perilous, as may be inferred from a neighbouring 
farmer stating that his wife advised him to give a wholesale 
order for busks, for she broke so many while cutting up the 
curd, At 2:15 p.m. the frame and sinkers were again removed 
from tub No. 1, and the curd cut into slices of about 2 inches 

thick, when the curd-mill, consisting of two wooden barrels or 
cylinders, thickly studded with wire spikes, was used; and, as 
the curd was firm and tough, considerable power was needed 
to turn it. Under the mill was placed a mould or cheese-vat 18 
inches over, and about 4 inches deep; over this was spread a 
clean dry cheese-cloth, and the ends brought up to the sides of 
the mill to prevent any crumbs from falling, and when half the 
curd from No, 1 tub was ground, the cloth was folded over 
the cheese, and it was removed to the lever press. In like 
manner the curd wasground for the other cheese, and also for 
the one cheese from No. 2 tub. After remaining under the 
presses for four days, and turned daily, the cheeses will be taken 
to the cheese-room, where, until they are about three weeks old, 
they will be daily rubbed with the hand and turned over ; after 
this they will be turned alternate days until sold, when about two 
months old, 
As I left before 4 o’clock, I give the following sketch of what 

remained to be done before bed time, or 10 o’clock p.m. :— 
The three newly made cheeses had to be thrice taken from 

under the press and pricked with a skewer, the last time about 
9p.M. oth the cheese-tubs, with the sinker and wooden frame, 
and also the curd mill, had to be carefully cleansed and scalded ; 
the whey room, cheese-making room, and kitchen floors to be well 
washed down; some 20 cheese-cloths to be washed and put to dry 
for morning; water pumped for this, and also to twice fill the 
milk-cooling trough ; the evening’s milk to be cooled, stirred, and 
treated as before described. The evening’s milking vessels had 
to be all well washed and cleansed, the whole or part of the 
upstairs cheese to be turned and rubbed, and to what has already 
been described, must be added the household duties of this weak 
staff. Churning, butter-making, baking, cooking, washing, 
mangling, and a host of other domestic duties in a family where 
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there are seven males, four females, and three young children to be 
fed and cared for, It is not very wonderful that Mrs. Walker, the 
daughter of a successful and retired dairy-farmer, at one time 
resolved that she would not be the dairy-maid; but the difficulty of 
getting hired servants to successfully manage a dairy eventually 
broke down her resolution, and she now smiles at her work, 
though this round of duties knows no cessation, for the cheese- 
making here continues all through the winter. I therefore feel 
that I cannot better conclude than in the words of Mr. MacAdam 
in his admirable treatise on ‘ Domestic Dairying ’— 

‘“* At present there is heard from many quarters a loud and 
earnest appeal for sufficient rest and leisure, and fewer hours of 
labour, and no class has better cause to turn this appeal into a 
demand than those employed in cheese-making. It is no un- 
common thing to find them engaged from 5 o’clock in the 
morning till after 8 at night, in milking, making, and turning 
cheese, or cleaning the dairy and utensils; and this Egyptian 
bondage is seldom lightened by the repose and sanctity of the 
Sabbath, for the thoughtlessness, or prejudice, of landlords and 
farmers, or a false motive of economy, often compel them to 
continue their drudgery on that day. Surely such a state of 
affairs is worse than a want of profit, and far more reprehensible 
than a lack of success. Must these have no leisure, no recreation, 
no culture, nothing save the protracted hours of labour and a 
stinted allowance of rest? Must all their energies of mind and 
body be directed to the accomplishment of such tasks as selfish- 
ness or apathy is pleased to impose, and which circumstances 
compel them to perform?” 

When Mr. MacAdam penned the above, he was an advocate 
for ‘Domestic Dairying.’ He and his sons are now managing 
several American Cheese Factories, and he advocates their 
adoption in England with still greater prospects of success. 

GENERAL REMARKS. 

Dairy Management.—Hitherto no register of results has been 
kept in the majority of home dairies showing the pounds of 
milk taken te make a pound of cheese or butter, by which means 
alone the value of milk for such purposes can be compared. 
The experiments with churns at the Oxford Show last year had 
a value beyond what was expected, bringing to view how small a 
quantity of butter was obtained from the milk experimented 
upon; and the large prizes offered for dairy-farms this year have 
afforded an opportunity of getting from the competitors the 
quantity of cheese and butter, and the labour required under 
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the best home-dairy management. In the first of the annexed 
tables the quantities are those yielded by the different modes of 
cheese-making at successful dairy-farms, 

No. 1.—A Taser showing the lbs, of Minx under domestic Dairying to make 
one pound of pressed CuHEESD. 

ark Cheese Ibs. of Milk 
Date. Name of Competitor. Number Milk a when to make 
4 oa of Cows. Ibs. pressed. |1 ne of Cheese. 

Mr. M. Walker, Eiosiley 4 abs: j 
July 3 { Park, Staffordshire 42 1244 i24 103 
shed 41 1193 112 107%, 

Mr. ‘J. Clay, ’ Kinsale, Os- rs ee26 { ot ea eae 50 1483 144 10,48, 
Mrs. Sankey, Bratton. Farm, = + of 

28 al { Wellington, Salop .. 18 4:8 45 1035 
Mr. George Jackson, Tatten- : = 

+> 13/1" Yall Hall, Cheshire }} 95 | 2520 | 256 9138 
Mr. Thomas Sie Hand- , June 14 { Mee Sa a a 1430 | 140 | 10,3, 

No, 2.—A Taste showing the average quantity of Minx per Cow per day. 

Date. Name of Competitor. pty Milk in Ibs. ae EES 

Mr. M. Walker, moe en? Park, ana teere 
aay 7S Ms Staffordshire .. . = leas = fe 

ay 18: 45 1269 28 3 
BY6 ats, 3. Clay, Kinsale, ores. 50 5rd ‘31 8 

Mrs. Sankey. Bratton oon | < 
a { Wellington E “H is ae Fos 
Sey ga tone Mays, Elford Park, - 20 645 ae 

ort Geonre ackéan, Tattenhall. \| 
+» 13{! are oa vf 98 2520 | 26 8 

No. 3.—A Tas showing the value of Mirx for Burrer-mMakine. 

Date. Name of Competitor. Ayaier iE in B ee in | ‘iB nae per Seg 

May 27 {Mr.May, Elford Park, 90 399 10 - d. 
y | Tamworth .. as 418 

Mr. White, Knowle 
July House, Lichfield— 10 1782 50 17 43 ots 

a week’s milk e 
Mr. M. Walker, Stock- | 

sin et | ley Park, Stafford- Sipe || 90 | 3.402. 14 5 
shire =. . 

>, 26} Mr. J. Clay, Kinsale. 8 250 8.6 oz. 14 43s 
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In American cheese-factories 10 Ibs, of milk has produced 
rather more than | Ib. of cheese. But as at both the Derby- 
shire cheese factories last year it required 11 lbs. 8 ounces of 
milk to make 1 Ib. of ripe cheese, it became an interesting ques- 
tion whether English farm-dairies could do better. If 6 lbs. or 
8 lbs. per cwt. be allowed for loss between the cheese when 
taken from under press and when marketable, it will be evident 
from the tables that in the month of July the best farm-dairying 
did not get from milk more cheese than was obtained by the 
Derbyshire Cheese Factories. 

General Cultivation—We were much pleased with the general 
cultivation of the districts in the two counties through which we 
travelled. ‘The fences were the most apparent drawback, but we 
acknowledge the difficulty of making either good or attractive 
the present old crooked fences upon banks, which are so very 
general. Our first visit of inspection was at the time fallows 
were being prepared for turnips, and nothing could exceed the 
excellence of the system adopted. Autumn cultivation is almost 
invariably practised, and frequently by steam-power. So thoroughly 
do they cultivate and pulverize the soil, that success is next toa 
certainty ; and with the autumnal application of foldyard-manure, 
and the heavy dressings of artificials in the spring, many farms, 
besides those specially brought under our notice, were in a high 
state of fertility, bearing out this principle—that the successful 
cultivation of green crops is the foundation of all good and 
profitable farming. No doubt, as a rule, the arable land is well 
managed; but we could not approve of the system of sowing 
such large quantities of rye-grass amongst the clovers ; for it must 
have (and this the growing wheat-crop proved), a deleterious 
influence upon the success of that crop. Some system should 
be adopted, as in other counties where clover-sickness prevails, 
to alter the rotation so as to replace the clovers by a green crop, 
either peas, beans, or vetches ; whichever of these crops be intro- 
duced must be governed by its adaptation to the soil. The sowing 
of such a large quantity of rye-grass was the only feature of which 
we did not approve, and seeing, as we did, the universal thin 
plant of wheat sown after ley, we became even more convinced 
that this was the cause. ‘The grass-land, as a rule, is well 
managed, but where bones and artificial manures had been applied 
there was a marked improvement in the quality of the herbage. 
Irrigation appears on the increase, and wherever it was considered 
practicable to obtain water for this purpose it was made available, 
and we heard of many instances of tenants having borne the whole 
expense of securing it. Asa rule, the buildings were inadequate 
to the requirements of many farms; and, as we travelled, our 
attention was frequently drawn to this particular, as well as 
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to many steadings in a dilapidated condition. This, we trust, 
may not continue long in the present age of improvements, and 
especially where tenant-farmers are so liberal in their outlay for 
manures. Good tenants, assuredly, must be deserving of suf- 
ficient and commodious buildings, without which they cannot 
fully carry on the proper cultivation of the land. We were glad 
to find cottage accommodation upon farms for the labourers ; 
and in all instances they were highly appreciated by the tenants. 
Only one farm in our inspection, namely, Mr. May’s, of Elford 
Park, whose farm we highly commended, was, without this con- 
venience. His labourers had to walk two miles night and 
morning; and the difficulty of securing good workmen with 
this drawback, is, Mr, May informed us, becoming constantly 
greater, 

We cannot close our remarks without acknowledging the very 
kind reception we received throughout our inspection, and the 
marked attention given us, as well as the willingness to render 
every detail connected with profit and loss. It was also satis- 
factory to find that there was not one competitor who was unable 
to give us the information which we required. 

(Signed) JOHN WHEATLEY. 
W. SANDAY. 
G. JACKSON. 

XUL.— The Present Condition of the English Agricultural 
Labourer. 1871. By Joun Dent Dent, M.P. 

A QUARTER of a century has passed away since Mr. George 
Nicholls wrote his Prize Essay in the ‘ Royal Agricultural 
Society’s Journal’ on the condition of the English agricultural 
labourer, with suggestions for its improvement. At no period 
probably has a greater change taken place in the condition of all 
classes of society than during these twenty-five years ; and it isa 
fair matter for inquiry whether the agricultural labourer has made 
as much progress as the rest of his countrymen. Some people, 
no doubt, believe that his position has been comparatively un- 
altered—nay, that in many respects he is worse off now than he was 
five-and-twenty years ago, inasmuch as the enclosure of waste 
lands, the enlargement of farms, and the consequent necessity for 
a greater amount of capital being invested in agricultural under- 
takings, have deprived him of privileges, and removed beyond his 
reach.means of improving his social condition, to which he might 
otherwise legitimately aspire. Added to this, some will say that he 
is unimaginative, ill-clothed, ill-educated, ill-paid, ignorant of all 
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that is taking place beyond his own village, dissatisfied with his 
position and yet without energy or effort to improve it, oppressed 

by his employer, and neglected by his landlord. Even supposing 
these charges to have a portion of truth in them as regards the 
Jabourer in some of the southern and western counties of Eng- 
land, where agriculture is almost the only source of employment 
open to him and his family, and where the influence of railway 
communication has not been sensibly felt, it certainly is not 
true of this class in the greater portion of the United Kingdom. 
And we are enabled, for the inquiries that have recently been 
made under the authority of Parliament, to form a very fair 
opinion of the present position of the agricultural labourer in 
England, and to contrast it, not only with that of other classes 
dependent upon manual industry for their support, in this and 
other countries, but with his own positidn twenty or twenty-five 
years ago. 

Perhaps nothing has done more for the agricultural labourer 
than the opening “out of the country by railway enterprise, and 
the facilities thereby afforded for the movement of superfluous 
labour from one district to another. In 1846, when Mr. Nicholls 
wrote his essay, there were but 3036 miles of railway open in 
the United Kingdom, carrying about 48,000,000 passengers per 
annum. In 1869, the number of miles open was 15,145, and 
the passengers carried in that year were 305,668,071, exclusive 
of season ticket-holders. The application of machinery to all 
purposes of agriculture during this period increased to an 
‘immense extent. In the prize-list of the Royal Agricultural 
Society for 1847, a single prize of 20/. was offered for the best 
threshing-machine applicable to horse or steam power ; and this 
appears to be the only allusion to steam-power in the prize-list 
for the year. Of late years so numerous have been entries of 
different classes of steam-engines to provide motive power for 
dressing corn for market and for preparing food for stock, that 
it has been found necessary to try the fixed engines only in 
one year, and to postpone the trials of the important class of 
portable engines to another season. The scythe and the reaping- 
hook are fast passing out of fashion; the heavy work of the 
mower and the severe strain upon the reaper have been almost 
entirely removed by machinery; while steam, not satisfied with 
its mastery of the indoor work of the farm, has already been 
used in twenty-seven counties of Great Britain to prepare the 
soil itself for the future crop.* 

With this rapid advance of mechanical discovery in aid of the 
labour of the farm, the men who have to work and to guide 

* Apricultural Returns, 1870, page 16. 
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the inventions of the engineer must necessarily progress in skill 
and ability, and fit themselves to earn the higher wages which 
are paid to those who attend similar machinery in the factory and 
the forge. In this, as in every other department of agriculture, 
there is ample scope for improvement. A better education, both 
elementary and technical, is wanted for the agricultural labourer ; 
this, combined with more comfortable and healthy dwellings, 
would stimulate his mental faculties and improve his working 
powers, and so enable him to earn a better wage for himself 
without becoming a more costly servant to his employer. 

Recent Parliamentary inquiries have thrown much light on 
these matters, and for those who wish to pursue the subject 
farther it may be well to indicate the sources from which much 
of our- information is derived. On the 18th of June, 1865, the 
Commissioners who had been making inquiry into the employ- 
ment of children, young persons, and women, in trades and 
manufactures, were authorised to extend their investigations to 
the system of organised agricultural gangs, which existed in some 
of the eastern counties. The Report of that inquiry, and the evi- 
dence on which it was founded, were presented to Parliament, in 
1867, and led to an Act being passed for the Regulation of Agri- 
cultural Gangs, and to a further extension of the Commission, on 
the 18th of May in that year, in order ‘to inquire into and 
report on the employment of children, young persons, and women, 
in agriculture, for the purpose of ascertaining to what extent, 
and with what modifications, the principles of the Factory Acts 
could be adopted for the regulation of such employments, and 
especially with a view to the better education of such children.” 
The Commissioners made their first and second Reports, with 
two accompanying volumes of evidence, in 1868 and 1869, on the 
English counties; and their third and fourth Reports, with appen- 
dices of evidence, on Wales and Scotland respectively, in 1870. 
These volumes present a mass of information, not merely on the 
employment of women and children, but on the rate of wages, 
the food, lodging, education, and social position of the labourer, 
and incidentally on the cost of his labour to his employer, and 
on the variation of wages according to the system of agricul- 
ture pursued. In 1870, a Report on the Wages of Agricultural 
Labourers in Ireland was made; and Reports from her Majesty’s 
diplomatic and consular agents abroad respecting the condition 
of the Industrial Classes in Foreign Countries, were presented to 
Parliament in the same year, and include some interesting infor- 
mation as to the agricultural labourer. 

Mr. Nicholls * pointed out four methods of improving the con- 
dition of the agricultural labourer :— 

* «Royal Agricultural Society’s Journal,’ vol. vii. p. 5. 
VOL, VII.—S. S. 2A 
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1st. By enlarging the field of labour. 
2nd. By extending the benefits of education. 
3rd. By prov iding comfortable cottages, 
4th. By prov iding cottage gardens. 

At the time of Mr. Nicholls’s essay there was in many counties 
a surplus of agricultural labour; and during the winter months 
it was no unusual thing for many men to be thrown out of work, 
and to be dependent on poor relief, or on the exertions of lance 
owners who created employment for them; but although this may 
still be the case to a limited extent, as a genéral rule an over- 
supply of agricultural labour is unusual. In many districts a 
spirit of change has come over the class, and there is a constant 
movement in search of higher wages and more lucrative work ; and 
the only way to retain good men upon farms is by improving their 
houses, and making their wives reluctant to leave a comfortable 
home; but even then the young people are looking forward. to 
fresh fields of employment where they receive higher pay for work, 
and are migrating from the country into the towns to an extent 
which may probably hereafter afford a legitimate field of inquiry 
for those who are anxious to retain the best agricultural labourers 
in their own districts. In the manufacturing counties of the 
North there is not only the temptation to go into the towns, 
but there are frequently also situations in their own sphere 
of labour which afford excellent openings for agricultural 
labourers. The prosperous manufacturers and tradesmen of 
our northern towns take every opportunity to buy or to rent 

land, and set up, either the model farm on an extensive scale, 
with high-bred shorthorns, and every appliance of modern 
husbandry, or the more moderate establishment of twenty 
or thirty acres of land, with dairy, pigs, and poultry. In either 
case there is a field for well-paid good agricultural labour; 
and in the smaller establishments it is no unusual thing for a 
steady man and his wife to receive from 18s. to 20s. per week, 
and a house rent free, to look after the horse, cow, dairy, poultry, 
&c.; and, to our own knowledge, many of the best and smartest 
of the young married agricultural labourers obtain such situations, 
and with prudence and care are soon enabled to save very satis- 
factory sums from their wages. Again, the general police force 
and the ordinary staff of railway servants hold out special 
advantages and attractions, and have their ranks mainly filled 
from men of this class. Of late years another sphere of em- 
ployment has presented advantages which are scarcely suffi- 
ciently appreciated. A recent Parliamentary return estimates 
the “ equivalent weekly wage of a private soldier, including food, 
lodging, clothing, &c., in the cavalry and artillery, at 15s. Od. ; ; in 
the Foot Guards, AEA, 64d.; in the infantry of the line, 13s. Bid, . 
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and this exclusive of pension, and supposing short service to be 
adopted ; while at the end of the term of service there is no diffi- 
culty in obtaining remunerative employment, if we may take the 
experience of Captain Walter, the admirable commanding officer 
of the corps of Commissionaires in London, who says in his last 
report, May, 1870 :—‘* The wages of the men continue to increase. 
They can now readily obtain the highest rate for their various 
services that the labour market affords, and the applications of 
employers are still so much in excess of the supply that during 
the Jast twelve months nearly 100 more situations might have been 
filled had that additional number of men been available. It seems 
to me that there is always an abundance of employment for men, 
provided they are sober, honest, and capable of giving a day’s 
work for a day’s wage.” And while these extraneous sources 
have widened the field of employment, the use of machinery, 
which has eased the burden of toil, has not lessened the demand 
for labour in agriculture itself. Improved cultivation, more 
general and thorough management of root-crops, the extension 
of sheep farming, and winter feeding of stock, induced by the 
high prices 'of wool and meat, have all tended to increase em- 
ployment on the best-managed farms, and to equalise it during 
the different preiods of the year. On this point, Mr. Culley, 
writing of Oxfordshire farming, says* :—‘* The greater use of 
machinery and the increase in the size of farms, which may be 
said to run in couples, have not only conferred a great benefit 
on the farmer, and the country at large, by increasing its pro- 
ductive power, without, at any rate as yet, diminishing in any 
appreciable degree the number of persons for whom agricul- 
tural labour finds employment, but they have also tended to 
equalise the manual labour required during the different seasons 
of the year, and to provide more skilled Jabour at higher wages 
for industrious and intelligent labourers, than which no greater 
benefits could be conferred on the agricultural class.” We may 
remark also that the use of machinery and the greater develop- 
ment of stock breeding and feeding not only equalise the demand 
for labour at different seasons, but also introduce higher rates of 
pay for the service rendered. In many of the reports from 
which we quote, the carter, the shepherd, and the cowman are 
described as receiving wages varying from 2s. to 3s. per week, 
and other allowances, in addition to the average wages of their 
class ; and a new name appears in many returns from farms, viz. 
the “ engine-man,” earning about 18s. or 20s. per week. Where 
the steam-plough is used it is also a general custom to give from 
1s. to 2s, a week extra wage, not only to the engine-driver, but to 

* Second Report, 1869, p. 80. 
bo AZ 
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the other men employed, who are called the “steam men.” We 
have reason to believe that most of the engine-drivers themselves 
are agricultural labourers who have very soon been trained to the 
use of the engine, By many of our local agricultural societies 
prizes are offered for the best stokers and engine-drivers, and the 
competitors are usually men of the rank of the ordinary agricul- 
tural labourers. In confirmation of this, Mr. Jacob Wilson, of 
Woodhorn Manor, thus writes to us:—“I have made an investi- 
gation into the antecedents of men at present employed by our 
‘Northumberland Steam Cultivating Company.’ I find we are 
at present employing about ninety men, and of these about sixty 
were formerly ordinary, but intelligent, farm labourers, receiving 
14s, or 15s. per week. They are now qnakine from 20s. to 23s. 
I know of several instances of sharp and intelligent lads, whom ft 
have selected and put forward in this way with most encouraging 
results. Our experience proves that the best engine and steam- 
plough men are those selected from our farms, ail the worst are 

those who have been employed in going about the country with 
hired threshing-machines, &c. But you must remember that all 
our farm-labourers down here are well-educated.” This distinc- 
tion of wage appears to us one of the most desirable improvements 
in the treatment of agricultural labour. It has been too much the 
custom to pay a uniform daily wage; and we have frequently 
known old and inferior men offended at a difference being drawn 
between themselves and their younger and more intelligent rivals, 
whose daily labour was worth almost double their own. 

From these and other causes there has been a general rise of 
wages throughout the United Kingdom, Pees it has not been 
quite equally distributed. Mr. Stanhope says* :—“In Lincoln- 
shire, not only has the amount of work to be done ‘ionedea by better 
Galas and by the reclamation of untilled tracts, while the popu- 
lation has remained almost stationary, but in addition to this, the 
younger portion of the labourers are being attracted into the towns, 
leaving only the old and ignorant behind. It is from this cause 
that the question of how to keep their labour at home has become 
a vital one to employers. Wages have already risen, and seem 
likely to rise.” Mr. Henley says, of Northumberland, ‘‘ how con- 
siderably wages have advanced in the district in the last year, 
especially for women.” The present Bishop of Manchester takes 
a less favourable view of the position of the agricultural labourer, 
and says generally that the difficulty in dealing with the education 
and improvement of this class arises not from their apathy, but 
from their poverty. 

It may be a matter of interest, therefore, to compare the present 

* First Report, 1868, p. 91. 
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wages of the agricultural labourer in the lowest-paid English 
counties with what they were twenty years ago. Mr. Coode, 
in a report to the Poor Law Board, quoting Mr. Caird as his 
authority, puts the average earnings of the agricultural labourer 
in Gloucestershire, Wiltshire, Suffolk, Cambridge, Berkshire, and 
Dorsetshire, in 1851, at 7s. 14d. per week.* Bishop Fraser, who 
certainly does not overestimate these earnings, puts wages in 
Gloucestershire, on the Cotswolds, at 10s. per week, with occa- 
sional piecework ; in the vale of Newent, 11s., exclusive of drink ; 
in the Vale of Berkeley, 12s. to 13s.f In Wiltshire, Mr. Norman 
says, wages are put by farmers at an average of 12s. to 14s.; by 
labourers themselves somewhat lower; but the final result of his 
observation is, that the wages of all classes of agricultural labourers, 
have increased greatly during the last twenty-five years in that 
county: still, notwithstanding this increase, the labourers appeared 
to be in a more unsettled and dissatisfied condition than in any 
other district he visited.t{ Inthe Bishop of Manchester’s reports 
on Norfolk, and Mr. Portman’s § on Cambridgeshire, the lowest 
weekly wage is put at 12s., except in a small district of the latter 
county, where it is stated to be 10s. In Berkshire, || Mr. Culley 
went very fully into the question of average earnings and cost of 
Jabour, and the lowest weekly wage he puts at 11s. to 12s., while 
men in higher positions were earning upto 18s. In Dorsetshire, 
which is still one of the lowest-waged counties in England, Mr. 
‘Stanhope puts the lowest wage at 8s., with a cottage and certain 
perquisites, of which the money value is not so easily ascertained ; 
and his opinion is that the ordinary Dorsetshire labourer earns 
from 10s, to 12s. per week—carters and shepherds receiving some 
2s, more; and, in addition, generally the cottage-gardens are 
Jarge, and the redeeming feature of rural life in this county is 
the large amount of land held by the labouring classes. We 
have lately, through the kindness of Mr. G. Sturt, M.P., re- 
ceived further particulars from six districts of the county of 
Dorset, which generally confirm Mr. Stanhope’s figures ; and 
also the fact before mentioned, that the use of steam power in 
agriculture is accompanied by a substantial increase in the 
wages of the men employed in connection with it. The wages 
we have quoted are the average weekly wages, not including 
piece and harvest work. They certainly compare ‘advantageousl y 
with those given by Mr. Coode, and, we may say, are generally 
confirmed as to their correctness by the returns of agricultural 
of something like 75 per cent. increase in the wages of agricul- 

* Supplement to Mr. Coode’s ‘ Report on the Law of Settlement and Remov aa . 
(ith August, 1854, p. 17. 

+ Fir st Report, p. 28. t Second Report, 1869, p. 58. ~ 
§ First Report, 1868, p. 94. || Second Report, 1869, p. 78. Ibid., p. 4. 
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labourers’ weekly earnings, issued by the Poor Law Board for 
the spring and summer quarter of 1870. But if we take the 
higher-wage counties—Cumberland, Lancashire, Cheshire, West 
and East Ridings of Yorkshire, the average wage in which was 
estimated at about 13s. per week in 1851, we shall find in these 
counties now the ordinary wage 13s. to 15s. per week, with the 
addition of harvest-money and piecework, indicating here also 
a rise of wages, though not perhaps proportionately so great as 
in the lower-waged counties. 

Mr. Sackville West, writing on February 1, 1870, of the con- 
dition of the Departments of the Gironde and the Dordogne, 
in France, describes the agricultural labourer as in an unsettled 
condition, although his wages have doubled during the last thirty 
years. ‘The superior attraction of town labour, the rise in prices 
of all kinds, and the objection felt by women to field-work, 
together with the excessive subdivision of landed property, 
are causing a disturbance of labour which is a serious hindrance 
to cultivation; while of all the evils incident to the laboureyr’s 
condition the conscription is the worst, the severest burthen 
upon the land, and perhaps more injurious to rural life than 
any of the other causes mentioned. At the same time Mr. 
West considers that in these departments the condition of both 
proprietors and labourers is not bad, but rather progessive and 
improving. In Prussia, Mr. Petre reports: ‘The want of trusty 
farm-servants is beginning to be felt by the landowners and 
farmers. A large and more varied field of employment has 
been opened by the development of industry and by increased 
facilities of locomotion, A yearning for independence, and 
for the possession of a house of their own, prevails even amongst 
the poorest of the farm-servants. ‘They receive now higher 
wages and better food than formerly, and their condition is 
altogether different from what it was. Improvements have been 
introduced on most of the well-managed properties as regards 
the way in which the farm-servants are lodged, but much still 
remains to be done in this respect. ‘They generally sleep 
in the hayloft, or in a garret in the cowhouse.” Of Austria, 
Mr. Lytton, in December, 1869, writes: “In 1867 the average 
yearly wages of an agricultural labourer in Austria were from 
3l. to 4l., exclusive of board and lodging, which is provided by 
the employer. Asa general rule the agricultural labourer is well 
fed, and the quantity of food he has the reputation of consuming 
has givenrise to the proverb, ‘ what the plough makes, the plough- 
man takes.’ The rate of wages for agricultural labour has risen 
considerably throughout Austria during the last three years, and 
is still rising.” The reports of the different Poor Law Inspectors 
in Ireland made to the Government in 1869, give an ayerage 
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tural labourers in that country during the last twenty years. 
The value of agricultural labour in the United States, and in 
our North American and Australian colonies, requires no com- 
ment; and our object in alluding to the position of this class 
of labour in the great countries of Europe, is to indicate that 
even in the old world its value is appreciably and universally 
increasing. 

It seems unnecessary to go into further detail to show that 
in all parts of England there has been a general and sensible 
rise in the wages of the agricultural labourer, but we may briefly 
point out how much his wage varies in different localities, and 
how some other circumstances affect his position, The Com- 
missioners roughly estimate that weekly wages range from 9s. 
or 10s. in the South and West of England up to 18s. in the 
Northern and Midland districts. In addition to this compara- 
tive cheapness of his work, the southern labourer has to contend 
against the disadvantage of high-priced fuel. The Durham or 
Derbyshire man has coal almost at his door, costing 6s. per ton 
at the pit-mouth, or 9s. to 10s. at the nearest railway station, 
while the Berkshire man receives as part of his wages a ton of 
coals once a year, carried by his employer, and valued at 25s. 
per ton;* while a friend of ovr own considers that his labourers, 
in a Surrey parish, buying their coals in small quantities, do 
not pay much less for them than 30s. per ton, delivered at their 
houses. 

In the Northern and Midland Counties, again, the labourer very 
often has the advantage of such an allotment of grass land as 
enables him to keep a cow, and to obtain milk for his children, 
besides realising some money by the labour of his wife and 
family on his own land, without their going out to work for hire ; 
and there is perhaps no method by which the landlord can more 
certainly add to the comfort of the married labourer than by letting 
to him grass for a cow. Almost equally good is the plan adopted 
by the farmer in Northumberland and parts of Scotland, of keeping 
a cow for each of his men. Mr. Culley quotes abundant evidence 
to show how well the system works in Derbyshire, and says: 
*‘] believe it would be impossible to overestimate the value of 
such a provision of milk as is within the reach of the families of 
most of the Derbyshire labourers, There are features, too, in the 
manner in which it is sometimes obtained, which tend to show 
how the condition of the labourer and his family may be improved 
without the danger of making him above doing his duty in that 
state of life to which it has pleased God to call him. . . . Many 
labourers in the north of Derbyshire rent, with their cottage s, six 

* Second Report, 1869, p. 107, 
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or eight acres of grass land, with a shippon attached, and are thus 
enabled to keep two cows during both winter and summer. Others 
rent a smaller quantity of grass land, which they mow, and graze 
their cows during summer in one of their master’s fields, or more 
commonly in the nearest nobleman’s or gentleman’s park.” * Mr, 
Stanhope also says: “In the Western counties and in Rutland a 
few landowners are accustomed to let to some of their labourers 
two or three acres of land, in order to enable them to keep a cow. 
In Cheshire a modification of this plan is found in the ‘ley’ or 
run for a cow, assigned at a small rent in some villages to those 
labourers who desire it. The inquiries which | made into this 
system lead me to form a very favourable estimate of the in- 
ducement to thrifty habits, and of the comfort it afforded.” { 
From our own experience in Yorkshire, we can testify to the 
good effects of this custom in providing milk for the children, 
and in encouraging industrious and prudent habits in the 
family generally ; and we may quote a letter from Sir G. O. 
Wombwell in confirmation: “I inclose my agent’s letter about 
the cow-keeping. The holdings answer admirably. I find 
when a man has a cow and grass, it makes him settle down and 
take an interest in the village and estate, and the children go 
regularly to school, When | have a cottage and cow-keeping to 
let, I never have any difficulty in getting a first-rate labourer. 
In this way I can build cottages to pay me 44 per cent.” And 
his agent, Mr. Smith, thus describes the practice pursued. ‘‘ In 
the village of Coxwold we let 32 cow-keepings to the cottagers, 
and in Oulston 18, for which they pay 3/. each for the summer 
gait in the cottage pasture from Mayday to Michaelmas; and 
for their winter keep they each have from 14 to 2 acres, accord- 
ing to quality, partly in small fields to themselves, which is pre- 
ferred ; and in remaining parts, where the fields are too large for 
one holding, they are staked out in allotments as above, at a rent 
of about 3/., and, with the summer gait added, making 6/. for 
each cow for the year. They generally keep good cows, and it 
is not uncommon for them to purchase meal or linseed-cake in 
addition to the hay and grass,” 

Perhaps one of the greatest evils which affect the condition 
of the labourer in the Southern, Western, and South Midland 
Counties, is the practice of giving beer or cider to the men in 
lieu of wages. This custom not only prevents a fair share of 
the wages going for the support of the family, but generates that 
love of drink, which throughout the reports of the Commissioners 
is alluded to as the curse of the labourer. Bishop Fraser says, 
“I was happy to find inalmost every part of the counties which 

* Second Report, 1869, p. 115. t Ibid., p. 27. 
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I traversed a very general testimony borne to the fact that 
drunkenness in country places is decreasing rather than in- 
creasing. Still, admitting the improvement, there is too much 
cause for that loud cry which rises both from farmers and 
clergy that the curse of the village is the house that sells beer.” * 
Mr. Culley contrasts the Northumberland labourer with those 
in Berks and Bucks in these words: ‘‘ Last but not least, it is 
not his habit to drink beer ; except at the annual hiring, he hardly 
knows what a beershop means, and his children suck at the milk- 
bowl, instead of himself at the beer-jug. Of all the temptations 
to improvidence which beset the South Midland labourer there 
is none to compare to the beershop; and I may conclude this 
report as the wife of a farm-labourer wound up her address to 
me, ‘Sir, them ale-houses is our curse!’”t The same cry comes 
from Shropshire, in some parts of which county the condition of the 
agricultural labourer appears to be very unfavourable. ‘ Another 
great evil,” says Mr. Lee, bailiff to the Earl of Powis, ‘is the 
system of giving beer or cider, The usual allowance every day 
is three quarts, but at harvest the quantity is unlimited on 
most farms, to encourage men to work. With the temptation 
thus thrown in their way, it requires a steady man to resist it.” 
Mr. Stanhope says, “‘ Above all other evils is part payment in 
beer or cider. A last objection to the system is, that it often 
extends to the women and children also. On many farms in 
Dorset and Salop, a large proportion of the whole outgoing for 
labour is paid in this way: the women and boys receive it in 
proportion to their money wages; and thus the latter are taught 
from the outset of life to require during work the stimulus of 
drink,” { A relieving-officer in Hertfordshire says, ‘ Our 
labourers have neither pig, nor cow, nor poultry. When they are 
thrown out of work, they come immediately upon the rates; all 
they think about when they have money is drink. In harvest 
men can earn 24s, a week, and they seem no better during that 
season than any other ; they drink the difference, and get ill on it.” 
In Devonshire the cost of each man’s cider is estimated at 1s. 4d. 
a week the year through, a sum which would nearly pay the 
house-rent for the family. It would not be difficult from the 

‘reports to multiply evidence of the evils which result from this 
system, and we are happy to find that in every county there are 
many employers who are attempting to do away with the custom, 
although they have to contend with great difficulties on account 
of the prejudices of the labourers themselves in its favour. 
A practice of somewhat similar character is not unusual in 

* First Report, 1868, p. 43. t Second Report, 1869, p. 138. 
+ Ibid., pp. 27, 28. 
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Yorkshire, viz., giving a portion of the wages—7s. or 8s. per 
vem money, and the rest in food, or, as it is locally called, 
““meating” the man. It is very probable that by this custom fhe 
labourer himself is no sufferer, but-it is very hard on the family, 
as the surplus for their maintenance, already small, is too often 
still farther diminished by the Saturday night’s visit to the 
alehouse. 

In considering the remuneration and position of the labourer, 
we cannot exclude the share which the women and children of 
his family bear in supporting the household. On this question 
of employment of women and children in agriculture the 
greatest differences of opinion exist. There is an almost un- 
qualified testimony to the healthiness of the work, except in the 
case of boys employed with horses, whose hours of work are 
cruelly extended, and of very young children employed in weed- 
ing wet corn in the fens, who often have to travel long distances 
to and from work. But on the moral aspect of this labour we 
find very considerable variance of feeling. In North Northum- 
berland and Scotland the employment of female labour is carried 
to a great extent, but the women workers are almost always 
adult and aoaneied Thus in Glendale Union, Mr. Henley 
found that of 373 adult women workers only 29 were married ; 
and this is a district which in respect to the education of the 
poor, the material prosperity of the labourer, and the healthiness 
of the people, will compare most fayourably with any other in 
England. In the Fourth Report of 1870, at page 68, is an 
instructive table comparing the employment of labour in England 
and Scotland.:— 

ACREAGE. | Mates. 
District. a ‘ = suri 

: 4 | Between | Between | Between Total. 
Arable. | Pasture. Total. | 8 and 10. |10 and 13. | 13 and 18. Over 18. Wales: 

an (a a | 

Sort ae 55,090 | 5,519 | 60,609 me eee ce of Scotland . §| °°? ; fare? | | : 

South Midland, | yy = . England. .§| 43072 | 18,108 61,179 | | 505 1ss4 | 2710 

FEMALES, 

District. ; 4 
Between Between Between Over18. | Over 18. Total. 
8 and 10. 10 and 13. | 13 and 18, Married } Unmanned Females. 

wil E [ 

South - East | | 
of Scotlaud . § ae | 29 193 260 | 681 941 

South Midland, | “4 | 
England . y 3 | 5 33 | 436 | 49 526 

The five English counties are thus represented in the acreage: 



Condition of the English Agricultural Labourer, 1871. 355 

—Beds, 2725; Bucks, 8442; Oxford, 16,536; Berks, 25,762 ; 
and Herts, 7714. 

From these tables, and from Mr. Henley’s report, we must 
conclude that the school age of children in the Northern Counties, 
where adult unmarried female labour is employed, is prolonged 
considerably farther than in the generality of agricultural coun- 
ties in|England, where the age of ten is almost universally 
suggested by employers, labourers, and indeed by many of the 
clergy themselves, as the inferior limit at which the children 
should be set to work. Nor in the North does the employment 
of young women in the fields appear so repulsive or distasteful 
to public opinion as it does farther South. Mr. Henley says 
of the Northumbrian women, “ Physically they are a splendid 
race; there are many who hold the opinion that field-work is 
degrading, but I should be glad if they would visit these women 
in théir own homes after they become wives and mothers. They 
would be received with a natural courtesy and good manners 
which would astonish them. Let the visitor ask to see the 
house ; he will be taken over it, with many apologies that he 
should have seen it not “redd up.” He will then be offered a 
chair in front of a large fire, with the never absent pot and 
oven, the mistress, meanwhile, continuing her unceasing family 
duties, baking, cooking, cleaning, &c. Not one word of com- 
plaint will he hear; but he will be told, that though “ working- 
people,” they are not poor; and a glance at the substantial 
furniture, the ample supply of bacon over his head, the variety 
of cakes and bread on the board, and the stores of butter, 
cheese, and meal in the house, will convince him of the fact. 
When he inquires about the children, he will hear that though 
they have not much to give them, the parents feel it to be their 
sacred duty to secure them the best instruction in their power, 
and ‘that they are determined they shall have.’ The visitor will 
leave that cottage with the conviction that field-work has had no 
degrading effect, but that he has been in the presence of a 
thoughtful, contented, and unselfish woman.” * 

On the other hand, Bishop Fraser says that female labour in 
the fields, ‘‘almost unsexes a woman in dress, gait, manners, 
and character ; everywhere women are found to be less and less 
disposed to go out to work upon the land.” In Lincolnshire 
“there is a growing disinclination on the part of the women them- 
selves to go out to field work, and when all the families are well 
off and the children in great demand, the respectable women have 
almost ceased to go.” | In Northamptonshire, Mr. Norman says, 

* First Report, 1868, p. 54. + Ibid., p. 76. 
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“On the whole it is quite clear that it is the exception rather 
than the rule for a woman to go to work in the fields.” * In 
Hampshire, “ where wages are low, the employment of women 
it almost universal, and does lead to a want of love of home, and 
to a neglect of the best interests of the family.” | Mr. Stanhope, 
in his general remarks on Dorset, Kent, &c., says, ‘‘ The in- 
creasing disinclination of women to undertake anything but light 
and occasional out-door labour was everywhere apparent.” ¢ 

There can be no doubt that much discouragement is thrown 
by the clergy and landowners upon the employment of women 
in outdoor labour, and that the immoralities and hideous vice 
exposed by the reports on the gang system created a great 
distaste to such employment. ‘The prevalence of bastardy, and 
the great number of illegitimate births in Scotland and North- 
umberland, lead many to connect the employment of women in 
agriculture and this sin as cause and effect. Again, too, it is 
generally stated and believed that such women make bad house- 
wives and mothers, and drive their husbands to the public- 
house by their improvidence and neglect of comfort at home. 

As to immorality, Mr. Henley quotes the Rey. Thomas 
Knight, of Ford, who says, “There can be little doubt that the 
employment of females in agriculture is one of the causes of the 
low state of morality in this district. Yet in justice it ought to 
be mentioned that, though the tone of morality is low, the 
crimes of infanticide and adultery are unknown. The women 
who have once fallen never become utterly depraved, but gene- 
rally marry and turn out good wives.” § Again, in Lincolnshire, 
Miss Boucherett says, “‘ Field work is often rough for girls, but 
it is not necessarily immoral. What has given it a bad name is 
that it is the only means girls who have lost their characters 
have of getting an honest living.” Mr. Boyle, writing of Wales, 
says, ‘‘ Opinions generally were expressed in favour of women’s 
labour, that it does not demoralize the women themselves, and 
that their homes are quite as tidy as those of the women who 
are at home all day. Certainly, speaking from my own expe- 
rience, it was impossible to judge from the appearance of a 
cottage whether the mistress works out or not.” || Mr. Culley 
contrasts field-work favourably with plait-work and lace-making, 
as far as morality is concerned; and, remarking on the pre- 
valence of immorality as measured by illegitimacy in Scotland, 
he observes, ‘“‘ There is a very strong indication that farm labour 
cannot be charged with being the cause of this in rural dis- 

* First Report, 1868, p. 111. + Second Report, 1869, p. 35. 
¢ Ibid., p. 14. § First Report, 1868, p. 59. 

|| Third Report, 1870, p. 60. 
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tricts, for there are large numbers of Highland and Irish girls 
employed exclusively in farm labour, of ‘whom it may be said 
they make no contribution to the illegitimate births.” * 

Undoubtedly, however, the opinion of the majority of those 
in England who have studied the labourer’s social position, and 

are pistols to elevate and improve it, is condemnatory of the 
employment of female labour as being unfeminine, and tending 
to coarseness of manner and feeling; and the opinion’ of an 
Oxfordshire clergyman very fairly expresses the general senti- 
ment: “Farm labour is very injurious to women morally ; ; they 
gain coarse, rough, and immoral habits; it is very injurious 
AGmiestically; their homes and families are miserably neglected.” 

At the same time it is very clear that, with improved agri- 
culture, a great deal of light work, such as weeding, stone- 
gathering, potato- -harvesting, rf ruit-gathering, not to speak of hay- 
time and harvest, demand labour in addition to that of adult 
males; and the question we have to solve is, whether this work 

shall be done by young children of both sexes under thirteen 
years of age and by married women, or by young unmarried 
women above thirteen. Domestic service and dressmaking are 
supposed to be more refined pursuits than field work, but 
both these employments furnish a large proportion of the 
class who are a blot upon our civilization, One of the great 
problems of the day is to find suitable honest work for un- 
married women. Our towns are already thronged with many 
who are crying out for work. Field work is not unhealthy ; it 
need not be immoral, May we not have a lesson to learn from 
the Scotch and the Northumbrian; and should we not pause 
before we condemn the labourer’s daughter, who, by working 
in the field, can earn an honest livelihood, and allow her 
younger brothers and sisters to have their education more fully 
carried out, and her mother to perform the duties of the house- 
hold. By this work, too, she may, while remaining part of the 
family group, provide herself with some means to stock the 
house at her marriage, and be as fit a wife for the agricultural 
labourer as if she had been in domestic service. In Scotland, 
the girl’s providing at marriage generally consists of a chest 
of drawers, blankets, bed and table-linen, and crockery; the 
man provides beds, tables, chairs, and dresser, &c. To carry 
out this system of labour, we require more cottages on the farms, 
and those of a superior class, in order that families may live 
together near their work. Doubtlest if the work of the farm 
could be done by men and boys over 13 years of age, entirely 
without women’s help, and other fields of remunerative and 

* Fourth Report, 1871, p. 66. 
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healthy labour could be found for women, there 7s much that is 
rough and unfeminine in field work, and contrary to our ideas of 
the woman’s place in life; but as between the system of married 
women and young children under thirteen going out to work on 
the one hand, and young adult females on the other, those who 
read the reports on North Northumberland and East Lothian 
will, we think, find much to be said in favour of the customs of 
these counties. 

Educational questions have been much discussed of late, 
and recent legislation on the subject has not yet come into opera- 
tion, so that our remarks on this subject will be brief. During the 
Jast twenty-five years, mainly owing to the exertions of the clergy, 
great advances have been made, and opportunities afforded, for 
the education of the labourer. There are now very few districts 
in England where his children are not within reach of a good 
elementary school, well provided with appliances for education, 
and under the care of a certificated master or mistress; and we 
may hope that, under the influence of the recent Education Act, . 
the remaining blank places will speedily be filled up. Many of 
us cannot help remarking, amongst the generation now growing up 
in our villages, the result of what has been and is being done in 
this direction. The clergy tell us that the young people who come 
up for confirmation are much more able to read and understand 
the lessons given to them than they were formerly; and the 
circulation of the penny newspaper of the locality is now 
not unfrequent amongst the labourers as well as the farmers. 
New schools are built on all sides, or old ones enlarged and 
fitted for modern requirements; but the number of absentees, 
the irregularity of attendance, and :the early age at which 
children leave, are great drawbacks to satisfactory progress. 
Parents are often most unreasonable in keeping children away 
for some small work at home—for a fair, for a feast, or for some 
trifling indisposition—and then complain that their children 
do not get on with their schooling ; and, unfortunately, there is 
still too much of the feeling that children are sent to school not 
for their own benefit, but to please the squire or the parson. 
The teaching power in many village-schools is insufficient, and 
the younger children do not receive the individual attention 
which at that period of life they require. At present, from five 
years of age to ten seems to many parents and employers the 

limit during which we can have regular attendance at school ; 
and although we hope to see the school age generally extended 
to twelve or thirteen, still, taking things as’ we find them, we 
must endeavour to work more patiently and determinedly with 
the children who attend; and certainly those who have had 
experience in teaching know how much personal supervision 
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such little children require. There is another defect in our 
system for which the teacher and the parent are each responsible, 
and that is, the neglect of preparatory work at home, out of 
school hours. The English labourer’s child is apt to consider 
book-work over on leaving the school-room, and is not expected 
or encouraged by parent or teacher to prepare any school-work at 
home. In Scotland this is very different. “It is an almost uni- 
versal practice for schoolmasters to give the children tasks to 
prepare at home, and they, especially the younger ones, are very 
generally helped by their parents in the preparation of their 
tasks.”* One ploughman’s wife, in the Carse of Gowrie, says, 
“‘When they are at school my husband hearkens them their 
lessons every night to see if they have them. I think they would 
be long in learning if we didn’t examine them at home.” 
Another, in Berwickshire, ‘‘ They always get their lessons over- 
night, if they don’t get them over-night, there is not much time 
in the morning, and they must have them before they go to 
school. I help them a little when they need it, and | should 
think all the mothers help the children with their lessons.” 
Were this system of interest and help on the part of parents more 
common amongst our English labourers, we should not so often 
hear them complain of the slow progress of their children ; but we 
must in this, no doubt, have patience, and hope that each gene- 
ration, being better educated itself, will more fully appreciate the 
advantages offered to the generation to follow. In connection 
with our elementary schools there are openings for other efforts 
at improvement; such as industrial schools to teach house- 
work to girls, and gardens in which out-door experimental work 
might be done. But, hitherto, examples of this kind have 
not been numerous. In addition to the considerable cost of such 
an establishment, and the personal supervision required to carry 
out the system, and provide situations for the girls when edu- 
cated, there is often a prejudice on the part of parents, who 
consider that their children are sent to school to learn book-work, 
and not to do any menial work for the mistress or the manager of 
the school. At the same time we could, from our personal 
‘knowledge, point to successful schools of this kind whose pupils 
are always in demand for household service. 

To many of the schools are attached clothing and shoe-clubs, 
which encourage prudence on the part of the parents, and whole- 
some self-restraint and reliance on the children. The influence of 
managers and teachers on their pupils may often beneficially extend 
beyond the school life in these matters, and we know schools 
where a little care of this kind has led to the happiest results, 

* Mr. Culley, Fourth Report, 1871, p. 73. 
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and where savings-bank deposits of no small amount have been 
accumulatated by old pupils during the earlier years of farm 
service, nearly all of which were commenced at school, or after 
the first year’s service, and continued in consequence of the 
personal attention of the managers or teachers, and the confi- 
dence reposed in them by their pupils. 

The following extract from the letter of a Yorkshire clergyman 
on this subject illustrates its working :—“I find that, in 1856, I 
began taking’small moneys from the children in school, and taking 
care of their pence. ‘This was sometimes drawn out to buy a 
prayer-book or other little thing, sometimes ceased altogether, but 
generally ran on to 17s. 6d., when it went into the savings-bank. 
Soon after, I began to look after the farm-servants at Martinmas. 
Farm-servants now earn at eighteen what their fathers did at 
twenty-three. A man before he is twenty-five should easily save 
507. I had in my care twelve or fourteen savings-bank books 
the other day. Several of my old scholars deposit independently 
of me, and others near Leeds prefer building societies, You may 
safely say I average 80/. a year from those who have been here at 
school. In seven years one of my old boys, whom you may take 
as a good specimen of a steady fellow, now twenty-four years of 
age, has saved 55/. 14s. 6d., another, who went out in 1864, has 
31/. 7s., another, who went in 1867, has 37/. 14s. 8d., and one, 
who commenced in 1858, has 109/. 3s. 8d., besides helping his 
mother.” 

In considering the position of the agricultural labourer we 
cannot omit from our notice the question of his rising to become 
the occupier of land. Many writers of the present day have 
lamented the tendency of landowners to enlarge the size of farms, — 
and consider that thereby the labourer is losing the opportunity 
of leaving the ranks of those supported by manual labour, and of 
rising into the position of a tenant-farmer. The last agricultural 
statistics present returns which certainly show a larger number 
of small holdings than we had anticipated. In England, of the 
total acreage under crops about 10 per cent. is in farms of from 
20 to 50 acres, and 15 per cent. in farms of from 50 to 100; 
thus one-fourth of the cultivated land of England is held in small 
farms, in addition to 7 per cent. in occupations of from 5 to 20 
acres. We have before alluded to the great advantages which 
belong to the small grass holdings enabling one or two cows to 
be kept, and there is also a general concurrence of opinion in 
favour of the garden or field-allotment system, provided that the 
allotments do not take a man away from his wage-earning work. 
In fact, this system has taken deep root in every county, and is 
now looked upon with favour by the farmers themselves, if the 
allotments do not exceed a quarter of an acre in extent, 
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as the cultivation of this quantity does not appreciably inter- 
fere with a man’s daily work. On the other hand, there is a 
great amount of evidence to show that the small farmer, espe- 
pecially if he have to hire labour, is harder worked and not so 
prosperous as the well-paid labourer, and that the prevalence of 
small farms in a district rather tends to a low range of wages 
and inferior cultivation, ‘The truth is, that modern successful 
farming requires capital, and if an occupier have not capital in 
money, he must have the capital of the worth of his labour to 
put into the land. 

Mr. Henley speaks of the small farmers of Durham as “an 
honest, industrious race, and though, in their hard struggle 
to live, their children fail to obtain sufficient school instruction, 
being usually taken from school at an early age, as their parents 
were before them, to pick up a bit of schooling where they can, 
yet they hold a position that bridges over the distance between 
capitalists and labourers.’ * Mr. Stanhope, speaking of the 
small freeholders of Lincolnshire, who are usually in the Fen 
district or the potato-growing country of the Isle of Axholme, 
says,—‘‘ The small freeholders are a class in many cases very 
little raised above the hired labourers, and more hardly worked 
and less well fed and housed. ‘They are very numerous in many 
parts of the Fens. Inthe Isle of Axholme there are many hun- 
dreds, and as a great part of the land that is sold is being cut 
up, their number is probably increasing. Their children are 
worked earlier and have less schooling than those of hired 
labourers.” f 

Similar testimony as to the hard-working, industrious habits 
of the small farmers in the dales of Yorkshire and in some parts 
of Cambridgeshire is given by Mr. Portman, who says—“ These 
small occupiers cultivate their land by themselves and their 
children, rarely employing a labourer. The loss, therefore, of 
their children’s Jabour, even at 9 or 10 years of age, would be 
fatal, as they are too poor to hire labour.” { In the small-farm 
districts of Dorsetshire, “ the occupiers cultivate the farms with 
the help of their families, and require little, if any, hired labour. 
The population in consequence is less well off than in the dis- 
tricts just described, for the wages are lower; there is very 
little piece-work, and many men are thrown out of work in 
winter.” § In Shropshire, Hampshire, and Devonshire, the evi- 
dence is the same. In Wiltshire, Mr. Bolam, Lord Ailesbury’s 
agent, speaks of small holders ‘‘ as a body almost worse off than 
many of the labourers, because their capital is small, their work 

* First Report, 1868, p, 57. + Ibid., p. 74. + Ibid., p. 97. 
§ Second Report, 1869, p. 3. 
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is fitful, at times very hard, at others slack, and their want of 
education and training prevents them from profiting by this 
start beyond the ordinary farm-labourer.” At one time Cumber- 
land and Westmoreland were the home of small owners and 
occupiers; the “statesmen” of these counties cultivated their 
own land, and, in addition, five-and-twenty years ago, there were 
many small tenancies. The Rev. R. C. Patteson, rector of 
Melmerby, a gentleman well acquainted with the social state 
of Cumberland, places this matter in a striking point of view. 
He says: “Far more capital is now required to stock a farm ; 
labour is much more expensive. But not only is more capital 
required to stock a farm, but small farms are let at extravagant 
rents, and in the end (and I have seen many failures) become 
simply nests for poverty or sinks of the capital laid out upon 
them. The condition of the day-labourer is far better than that 
of a small farmer with little capital. The day of small farms is 
over. ‘They will die a lingering death, but their day is over. 
Their days are told, and I think their death is for the benefit of 
the nation. I don’t think the numbers of the petty landowners 
is decreasing so rapidly as that of small farmers, but as the 
purchase value of land increases they too must die out. It is 
astonishing what sums these men will give or borrow for land. 
It is almost their only idea of investing their money, no wonder 
that so many statesmen are poorer than small farmers, more 
pinched than their labourers.” * 

From the general tendency of this evidence it seems pretty 
clear that we must not look to raising the position of the agri- 
cultural labourer by making him asmall farmer, although, doubt- 
less, there are instances of well-merited success as well as of 
failure in this direction. Generally speaking, on a small farm 
he will have to save money rather than to make it; and he may 
do this as a labourer more frequently than some suppose. Before 
marriage there is not much difficulty in many parts of England 
for careful men and women to lay by money to stock and fur- 
nish their houses on their marriage; and the facilities for small 
investments in building societies and other securities is now 
much greater than it formerly was. It is previous to marriage 
that the kindly interest of the employer or the minister of 
religion may be most useful, and a few words of advice will 
often inculcate a habit of saving not easily forgotten in after 
years. With a young family comes a time of pressure, but even 
then the allotment, and, if possible, the cow gait, afford oppor- 
tunities for extra exertions and for extra comfort. But there are 
two great hindrances to this prosperity—on the man’s side, love 

* Second Report, 1869, p. 144. 
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of drink and the society of the ale-house ;—on the woman’s, gos- 
sipping habits, and the want of good management and thrift. 
How often have we seen side by side families placed apparently 
in similar circumstances, and earning similar wages, and yet the 
house, the garden, and the children of the one comfortable and 
prosperous, and of the other untidy, mismanaged, and wasteful ; 
either because the husband is fond of drink, or the wife is an 
unthrifty manager. A hind’s wife in Northumberland truly 
said to Mr. Henley, “‘ she had known two families next door 
earning the same money, the one saved enough to buy the cottage, 
the other could not live. It was all drink, so there is the 
difference.” 

We cannot inculcate habits of prudence, or look for a higher 
social life in the agricultural labourer if he is badly housed ; 
and in the matter of cottages we have still much to accomplish. 
The field of labour is widened, fresh sources of employment 
are open to him, a higher and better paid class of labour in 
his own sphere arises from the employment of steam, and farmers 
begin to appreciate the necessity and advantage of finding 
continuous work for men all the year through; but, in order 
to keep the best men at agricultural labour, more comfortable 
homes are required. The habits of social life are so changed 
that the farmer no longer sits at the head of the board with 
his hired servants as of old; and a great demand is therefore 
made for cottages on the farm, in which married carters and 
shepherds may live, or where the servant lads may be boarded 
with the hind. There are great advantages both to the farmer 
and to the labourer from the residence of the labourer upon the 
farm ; and the distance from the school, the shop, and the church, 
are drawbacks which are perhaps counterbalanced by the distance 
from the beer-shop, and by the practice of the village tradesmen 
sending round their carts at certain intervals to the outlying 
cottages, which is not unusual in some districts. But building cot- 
tages on farms, and generally making labourers’ homes what we 
should wish them to be, is a task not easy of accomplishment, 
and can never be done until the land of England is in the hands 
of proprietors who not only have the wish, but the means to 
carry out a work which in itself gives only a small pecuniary 
return for the outlay. Honour is due, not only to the great 
territorial magnates of England, who have made their estates 
rich with comfortable homes and pleasant dwellings for the 
labourers upon them (and there are many of these whom we 
might name) ; but still more to many a landlord of only limited 
means and interest in his property, who is manfully striving 
to do what is right for his people, and sacrificing his own 
pleasures for what he conceives to be his duty to those who 
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are to some extent dependent upon him. Landlords are doing 
this all over England, and we will only quote one passage from 
many as an example of how the work is going on :— 

‘In speaking of the state of cottages, 1am exhibiting a dark 
picture, as if it was the fault of a class, many of whom are 
powerless to change it, and few of whom are answerable for it. 
We are calling on the landowners of to-day to remedy the evil 
growth of many past generations, and nine-tenths of those who 
reside in the four counties which I have visited are already busy 
at the work, as far as their means will allow. I could point 
out to you two very large estates in these counties, upon the 

general improvement of which, cottages having a large share, 
the whole income has been spent for many years past.” * 

The pictures drawn of the labourers’ homes in these reports are 
often painful; but we must remember that in towns these evils 
equally claim our notice, and that the value of free air and whole- 
some dwellings is only slowly appreciated by those whose social 
position in life is much higher than the labourer and the artisan. 
One good and promising feature of the present time is that the 
labourer himself is beginning to appreciate a good cottage, and is 
ready to pay for it; and that he is not so willing to go into the 
old tumble-down dwellings he has been hitherto accustomed to 
inhabit. We must not forget also the favourable difference of 
rent paid for cottages and gardens in the country as contrasted 
with the town, when we are comparing the position of the artisan 
and the agricultural labourer, It was but recently that, looking 
over Baroness Burdett Coutts’s noble improvements in Bethnal 
Green, we found families, consisting of a father, mother, and even 
three children in two-roomed apartments, without any larder or 
pantry, about 12 feet by 9, in Columbia Buildings. For these 
rooms, including the use of the common laundry and .wash- 
house, and other accommodation, the weekly tenant paid 3s. 6d. 
per week ; and we were assured that the rents of the small houses 
in the neighbourhood were even higher. 

English landlords will not shirk their work; and they are 
generally recognising the improvement of cottages as a part of 
their duty, essential for the good cultivation of the land, as well 

as for good morals; and every one who travels through the 
country sees not only commodious farm-buildings, enlarged 
fields, and higher cultivation, but also well-built and commodious 
cottage dwellings, rising amongst the squalid homes which even 
yet disgrace our land. These improvements will never be 
accomplished without the personal interest of the landlord, 
and the free and unfettered application of capital to the land. 

* Mr. Culley, Second Report, 1869, p. 95. 
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We may have different views on these. matters: some of us may 
think that land laws check this application; others may justly 
point to the good done under existing laws by men to whom such 
work is an hereditary pride; but of this we may be sure, that 
whatever tends to make the labourer more comfortable and 
healthy in his home, fits him better for work, and will in the 
end bring its reward equally to himself, the landlord, and 
the tenant-farmer. 

KXIV.—On Field Experiments on Root-Crops. By Dr. Aucustus 
VoELcKER, F.R.S. 

STRONGLY impressed with the conviction that faithfully recorded 
field experiments, performed by men on whose integrity, powers of 
observation, skill, and intimate acquaintance with ordinary farm 
operations, implicit reliance can be placed, are well calculated 
to extend our knowledge on many matters of much practical 
importance to the agriculturist, I have for years past endea- 
voured to engage the co-operation of my agricultural friends in 
an enterprise which I took in hand nine years ago, and in which 
I have since taken a lively interest. 

The performance of accurate field experiments is a work 
beset with many difficulties, and necessitates no small amount 
of labour and self-denial. 

Happily, the encouragement which my friends have hitherto 
given me in this work, induces me confidently to expect a con- 
tinuation and extension of their support in future years, 

Isolated field experiments have but little value at the best, 
and hence both time and energy are wasted in a great measure 
if individuals engage in the making of experiments which are 
not conceived in a philosophical spirit, and not calculated to 
bring to light really useful information. 

In all the field experiments which have been carried out 
ander my superintendence in past years, I have carefully avoided 
to test in the field the prepared manures of different makers. 
Apart from other considerations, such a proceeding would 
have been undesirable, because experiments of that kind are 
not calculated to increase our knowledge of the true action of 
various fertilizing matters and their rational application in 
agriculture, 

It may no doubt be of some use to an individual farmer to 
ascertain by actual trial in the field which of a number of rival 
artificial manures will give him the best crops of turnips or 
mangolds; but after all, it may be asked, what information is 
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gained by such experiments that cannot be obtained far more 
economically and rapidly in nine cases out of ten by the careful 
analysis of the different artificial manures? The time, fortunately, 
has now passed when the action of manures and the functions 
of the soil and the atmosphere in relation to plant-life were 
shrouded in impenetrable mystery. We now know very well 
that a manure must contain certain specific fertilizing constituents 
in order to produce a good crop of wheat, grass, or roots. Nobody 
at all acquainted with the chemical names of the chief fertilizing 
constituents of artificial manures need be told that guano which 
on analysis yields 15 per cent. of ammonia is likely to produce 
a better crop of wheat than another sample containing only 10 
per cent., or that a superphosphate or turnip manure which con- 
tains 20 per cent. of soluble and 10 per cent. of insoluble phos- 
phates in the shape of bones is a better manure than that of a 
maker who sells badly dissolved coprolites containing, it may be, 
only 15 per cent. of soluble phosphate. 

Moreover, such field experiments are often very deceptive in 
their results, for, generally speaking, farmers who go to work in 
a practical ‘fashion in testing, as they think, the money value of 
various prepared manures, ike little or no notice of the previous 
agricultural conditions of the land upon which the different 
manures are tried, nor of the effects which certain fertilizing 
matters produce under specially favourable or adverse circum- 
stances. It thus happens that on land in a high agricultural 
condition a really poor and cheap manure often gives as good 
a crop of turnips as a good and intrinsically valuable turnip 
manure. 

In a bad and very dry season it is well known that concentrated 
artificial manures often do harm to crops, whereas no injury to 
them results from the application of indifferent and all but 
valueless compounds sold as artificial manures. 

To mention only another instance, [ would say that I know 
it to be a fact, that on sandy soils, altogether deficient in lime, 
a superphosphate comparatively poor in soluble phosphate has a 
better practical effect on turnips than a superphosphate, which 
is very rich in soluble phosphate, and more expensive in con- 
sequence. The results of field trials upon turnips with the 
two kinds of superphosphate on such a sandy soil would lead 
the purely practical experimenter, as he is fond to style himself, 
to the erroneous conclusion that the better and dearer super- 
phosphate is not nearly so good as the really less valuable and 
cheaper sample; whereas the same experience teaches the think- 
ing farmer, to apply to such land a good superphosphate sparingly 
and mixed with ashes, avoiding thereby a great excess of acid 
soluble phosphate, which if not neutralized by the soil is injurious 
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to the young turnip plants. These are only a few examples, 
showing how field trials may lead men astray. 

Any one who reads the numerous testimonials which are 
given in good faith by highly respectable men in proof of the 
value of certain artificial manures that are all but worthless, 
must feel convinced} how difficult it is to ascertain by solitary 
experiments the money value of manures, 

In the present state of British agriculture the employment of 
artificial manures has become a necessity on most farms, and 
hence it is most desirable that the money laid out for artificials 
should be expended in the purchase of fertilizers which are 
really worth the price at which they are soid, and capable of 
answering the purpose for which they are used. In many in- 
stances farmers do not trouble themselves to enquire what are 
the most suitable fertilizing agents for particular crops on the 
kind of soil upon which the manure is to be used. Consequently 
they are not in a position to buy in the best market the special 
manuring matters which are required for a particular crop. If 
a farmer wishes to lay out money to the greatest advantage’in the 
purchase of artificial manures, he should discard the recommen- 
dations of competing manure manufacturers ; he should endea- 
vour to procure at the cheapest rate and in a separate form all 
the various fertilizing substances which are best adapted to a 
particular crop on a given soil, and to prepare himself the several 
mixtures which ‘are sold under various names at a much higher 
price than that at which he can make them. 

-For the foregoing reasons, I have taken no interest in testing 
against each other, in the field, compound artificial manures, pre- 
pared by different makers. My object has hitherto been mainly 
to institute manuring schemes, which are calculated in the course 
of time to elucidate general principles, capable of being reduced 
to practice by individual farmers, 

Adopting this course in all the experiments that have been 
carried out hitherto under my direction, I have seen no reason 
to deviate from the plan laid down for my own guidance. I trust 
that the experiments on which it is my privilege to report on the 
present occasion will afford useful hints to practical men in 
the selection of the various artificial manures which are required 
by a particular crop. 

Experiments on Swedes in 1869.—The first series of experi- 
ments on which I have to report was undertaken by my friend 
and former pupil, Mr. G. Y. Wall, jun., at the Lizards, near 
Sedgefield, Ferryhill, county of Durham, on a clay loam upon 
the Carboniferous geological formation, The field was divided 
into twelve equal and adjoining plots of ,th of an acre each. 
The twelve plots were treated as follows, as regards manure :— 
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| Quantity of 
Plots. Name or MAnureE, Manure Rate per Acre. 

per Plot. 

Jel eNol Manure ser. skins mitts cine. 5 Se 
lbs. ewts 

2 | Mineral Superphosphate .. .. .. .. 164 3 
Mineral Superphosphate .. 2. «ss 164 3 

3 and 
| INTIIACeTOL eOlashivee cm ieee Nee) eesenes 11i 2 

Mineral Superphosphate .. .. .. .. 164 3 
4 and 

Rerovian Guano: ce) mre re ets cnnner 52 
enimeerovianiG ano) (spe. clsee eee mer nemne 163 3 
6 | No Manure .. EN 38 et st ~~ : 

Mineral Superphosphate BGM se =) 164 3 
, }| Muriate of Potash .. ad | 114 2 
‘ and i 

Sulphate of Ammonia .. .. a } 52 1 
ton tons. 

8 | Rotten Dung .. Sc es 1 20 
Ibs ewts. 

Mineral Superphosphate .. .. } 165 38 
Muriate of Potash 112 2 9 4 

and ; 
INitratelofiSodalp Sint 2 iG ee AER aes 52 u 

ewts. tons, if 
TG ID pee RR RA ead © BA ns 10 10 i 

10 and lbs. ewts. 
Mineral pave rnuvepna PA bec las 83 1} 

| Bone Dust .. CORT Oak Bc | 164 3 
11 4] and | 
1 Mineral ee gra Gh Obie Sie e09 { 8t 13 : 

IY SOM EMU | Aa ab abe! Uicke dog. ores 5 : 

The manures were sown by hand, and green-top swedsaeeul 
drilled in on the 27th of May, 1869, the delay having been caused 
by the continuance of dry weather. 

The season was not very favourable for root-crops ; however, 
a good plant was obtained, and a fair crop, considering the 
season, was grown upon the unmanured land. 

The swedes were harvested on. the 1st of November, and the 
tops and bulbs weighed separately, when the results given on 
the following page were obtained. 

In this series of experiments mineral superphosphate was used 
alone, and in conjunction with potash-salts, as also in combination 
with potash and sulphate of ammonia, and with potash and 
nitrate of soda. 

An opportunity was thus given to ascertain whether it is 
advisable to use for swedes a purely mineral superphosphate, or 
to mix it with salts of potash, or with both potash and ammonia- 
salts, and also whether sulphate of ammonia may be replaced i 
a root-manure with advantage by nitrate of soda. 
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Propucr per Acre of Crean Roovs and Tors of Swspers obtained in 
EXrerments made by Mr. G. Y. Watt, at the Lizarps, near SEpGE- 
rietp, Frerry-Hint, Counry Dunnam. 

i Weight of Produce per Acre. 

Plots. MANURE. Manure ea | : 
i per Acre. Roots. Tops. 

ewts. tons. cwts. ibs. | tons. cwts. lbs. 

I VOMMCADUTe 50, fsc0 | sae.) es) 8d we OIG 7 1-2) ean 
2 | Mineral Superphosphate .. .. 3 Tb Tet05)| -2) 16s ie 

Mineral Superphosphate .. .. 3 
3 and 15> 15° 99 2 19 &3 
| Muriate of Potash .. ..  «- 2 
| Mineral Superphosphate .. .. 3 

4 and 16022 20 \pee 10 42 
| Peruvian Guano Bok Sameer 1 

5 | Peruvian Guano ate sees 3 1GMRTa (oe LOE 56 
GealNOPMENUTE 3) i -s)h o oe 5c 10 16°"98 | 2 8) 4 

Mineral Superphosphate .. .. 3 
7 +| Muriate of Potash .. ..  .. 2 ee oon Nee a 2S 

Sulphate of Ammonia .. .. 1 
tons 

See Otten UE “ve! cea was) Loge 20 9 set on oe ome me 
ewts. 

Mineral Superphosphate ..  .. 3 
9 Muriate gece Sod 06" 5G 2 Tiida aStleeseis TEES 

| Nitrate of Sodax.. <2) «be 1 
tons 

Rotten se 2 es Hee 10 Bs 
10 and ewt. 16 10" 2 zy US) 98 

ee Snperphosphate as we Be 
WEBODC-GUSia taste cel ost | lows bee 5 ; 

ni { Mineral Superphosphate .._ .. aa} sas lghi |e it 
MOMINOUNIANUTC. | Gey cs) wan ie or LOM N29 365|) 26) (70 

In most of the experiments which I have set on foot of late 
years, I have suggested to leave three plots unmanured. One plot 
at each end of the experimental field, and one in the centre, 
it will be seen, received no manure of any kind in the case 
before us, 

The produce of the three unmanured plots calculated per acre 
was—on 

tons. cwts. Ibs. 

Sldarcnimwsinia (ste as) oclOp olin GT 
La RS TN 

PE Pig BEEP ee 3 an PAPI) 

or the average produce of these three plots amounted to 10 tons 
13 cwts. 67 lbs. It appears from these results that the field on 
which the experiments were made was uniform in character, and 
throughout in the same agricultural condition. On comparing 
the average weight of roots on plots Nos. 1, 6, and 12, with the 
produce of each manured plot, we obtain the following increase 
s due to the fertilizers used. 
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TABLE showing increase in Swedes of each Manured Plot over the average 
produce of the Unmanured Plots, calculated per Acre and increase per 

Average produce of Un-)| 
manured Plots per Acre ee 

Cent. :— 

Plots. MANURE USED. Increase, eae 

tons. cwts. Ibs. 

2 Mineral See 4 8 388 41°35 
Mineral Superphosphate 

3 } and : 5 De BP 47°88 
| Muriate of Potash 
| Mineral Superphosphate 

4 and 5 Big th 49°93 
| Guano .. a6. ae | 

5 Guano .. 9 1 4 84°75 
Mineral Superphosphate 

tin Muriate oe os 7 1 101 66°43 

Sulphate of Ammonia 6 
8 | Rotten Duug (full dressing) Si) oye 82°29 

Mineral Superphosphate 
t 9 Muriate actos 50 7 6 53 68°57 

| Nitrate of Soda .. . 
| Rotten Dung (half dressing) 

10 4} an 5 16... 47 54°50 
| Mineral aac owed @ 

Bone Dust : 
11 and Sy UO ai) 37°23 

Superphosphate .. . 

Peruvian guano, it will be seen, gave the best results ; 3 cwts.— 
which is by no means a heavy manuring—beating, in its imme- 
diate effects upon the root-crop, 20 tons of rotten “dung, and | pro- 
ducing an increase of 9 tons 1 ewt. 4 lbs. over’ the average yield 
of the unmanured plots. 

Next in order to the guano follows the plots manured with a 
heavy dressing of rotten dung. ‘The latter, it will be seen, pro- 
duced nearly 4 tons of tops, or 84 cwts. more tops than the 
Peruvian guano plot No. 5. An excess of organic matter, espe- 
cially if rich in nitrogenous and ammoniacal compounds, as is 
well known, favours too much the development of the tops, and 
prevents the swelling and proper maturity of the bulbs. 

I hardly expected the result which was obtained with 3 ewts. 
of guano, for a mixture of guano and superphosphate, generally 
speaking, answers better for root-crops than either applied 
separately. The land on which the experiments were tried 
was probably not in a high agricultural condition, which may 
account for the highly beneficial effect of guano upon the crop 
of swedes. 
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On cold soils, and in the northern parts of England, Peruvian 
guano, | have noticed, is frequently used for root-crops with 
greater advantage than on very free-growing land, or in the 
south of England. 

On looking at the preceding tabulated results, it will be seen 
that muriate of potash has been of considerable service to the 
swede crop, and that the further addition of either nitrate of 
soda or sulphate of ammonia to a mixture composed of mineral 
superphosphate and muriate of potash, proved very beneficial to 
that crop. 

The mixture containing nitrate of soda had slightly the advan- 
tage over the compound of superphosphate, muriate of potash, 
and sulphate of ammonia; but the difference in the weight of 
plots No. 7 and No. 9 is too small to be noticed, and the result 
obtained on these two plots certainly does not indicate the 
superiority of nitrate of soda over sulphate of ammonia in the 
mineral manure. 

The least effective of all the manures used in these expe- 
riments was the mixture of 3 cwts. of bone-dust and 1} cwt. of 
superphosphate ; for this mixture actually gave rather a smaller 
increase than 3 cwts. of superphosphate alone. 

On the whole we may learn from these experiments that 
compound artificial manures containing readily available phos- 
phates, salts of potash, and a fair amount of nitrogen, either in 
the shape of ammonia, or in the form of nitric acid, were more 
serviceable to the swede crop than purely mineral superphos- 
phate; that such compound manuring matters largely increase 
the produce, and that they may be used with economy by root- 
growers, 

Experiments on Swedes made, in 1869, at Tubney Warren, 
Abingdon, by Mr. James Kimber. 

The same manuring scheme which was adopted in the 
preceding experiments was carried out by Mr. Kimber, who, 
however, left only two, instead of three plots, unmanured. 

One of the main objects I had in view in all the experiments 
in 1869 was to ascertain under what circumstances potash-salts 
might be usefully employed as manuring agents for root-crops, 
and this I sought to attain by trying precisely the same manuring 
matters in various localities and soils. 

The field on which Mr. Kimber’s experiments were tried, he 
informs me, had been down with sainfoin five years previous to 
1868. It was then broken up, and in 1868 grew a crop of 
wheat, manured with a moderate dressing of Peruvian guano. 

The various manures used for the experiments upon swedes 
were sown broadcast, and the land afterwards ploughed, The 
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swede seed was drilled on the 19th of June. An excellent plant 
came up, and the roots got on remarkably well, the weather 
being favourable until July, when a long period of hot and dry 
weather set in, which was very trying to the root-crops in 1869 
in many localities. 

On the 27th of August, the weather being still very warm 
and trying for root-crops, Mr. Kimber made the following notes 
respecting the appearance of the various experimental plots :— 
Plot :— 
1 NoManure.. . -- «- Roots bad. 
2 Mineral Superphosphate -» + Good roots. 
3 Mineral Superphosphate ae Good roots, tops fresher and 

Potash-salts .. more healthy than on Plot 2. 
4 4 Mineral Superphosphate and Pe- bout the garlie as Pinkie 
{ ruvian Guano 

Peruvian Guano . 
| Mineral Superphosphate, Potash- 

5 Better than Plot 3 and 4. 

salts, and Pere of Am-»> Much about the same as Plot 5. 
monia oe 

Mineral Superphosphate, Fn 

6 

7 Rotten Dung The best plot of all. 

2 salts, and Nitrate of Soda Aboutias jacodt as Eaaie 

9 ees ai misherdl Super Fresher and better than Plot 8. 

10 oe poe euseee Superp hos- Inferior to the preceding plot. 

11 NoManure.. .. 2 ore melalke Noel 

The differences in - appearance of the various plots were 
striking at the time the field notes were taken by Mr. Kimber. 
The plots 1 and 11, without manure, looked miserably poor and 
stunted throughout the summer; the autumn of 1869, however, 
being mild and very favourable to root-crops, the swedes made 
much growth on the unmanured plots, and the differences in the 
appearance of the swedes in the experimental field were 
gradually obliterated, and a fair crop was obtained on the 
unmanured plots. 

The roots were taken up in the middle of November, topped 
and tailed, and then weighed, when the results detailed on the 
following page were obtained. 

The average produce of the two unmanured plots, Nos. 1 and 
11, was 11 tons 2 cwts. 76 lbs. 

A glance at the preceding experiments shows, amongst other 
particulars, 

1. That mineral superphosphate alone materially increased 
the produce, and gave a better result than a mixture of bone- 
dust with half the amount of superphosphate employed on 
Plot 2. 

2. That the addition of guano to superphosphate in the case 
before us had no beneficial ‘effect whatever. 
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tesutTs of Swepe Exprriments at Tusney Warren, ABINGDON. 

Plots of Increase over 
1 of Kinds and Quantities of Manures Produce per Average Produce of 

mea per Acre, Acre, Unmanured Plots 
an Acre, a Fy RS 

per Acre. 

| ewts. | tons cwts. Ibs. tons cwts. lbs. 

1 No Manure.. .. oa 3 10 10 60 3. 
1 Mineral Superphosphate a 3 16 38 84 Bie eS 

Mineral Superphosphate .. 3 
8 and 1G* "a7 (o6 5 4 693 

Potash Salts sd ad 2 
Mineral Superphosphate 3E 38 

+t and 16 3 64 5 0 100 

Peruvian Guano ees 1 
5 Peruvian Guano Bd a8 3 15 6 108 4 4 32 

| Mineral Superphosphate .. 3 
and 

6 | Potash Salts Riek iatema 2 KG? U1) 28 5 8 44 
and 

| Sulphate of Ammonia ... 1 
tons 

feeeiekotten Dungy. "set ce] 20 19 10 60 S&S bv 9G 

| cwts 

Mineral Superphosphate .. 3 
and 

Sree Potash alts. ee ser 2 17 3'64 6 0 100 
and 

Nitrate ofSoda .. .. .. 1 
tons 

Rotten Dung “4.0.50. 10 
9 and ewt. 19 3 84 Si 4lils oF 

Menecal Superpngsp hale Se 2 
_ Bone-dust .. = 3 

10 ;| and 15 15 80 4°13 4 
Mineral pape pnosbated a) 13 

Il No Manure.. .. We Sse 11 14 92 

3. That 3 ewts. of Peruvian guano per acre produced a 
smaller crop than an equal weight of mineral superphos- 
phate. 

In Mr. Wall’s experiments Peruvian guano gave the best 
results, even rotten dung not excepted. The difference in the 
effect of guano in the north of England and in the county 
of Oxford, where Mr. Kimber’s farm is situated, no doubt, is 
due principally to difference of climate in the two localities; for 
it is well known that guano does not exert its full fertilising 
effect upon root-crops in a very dry season, and sometimes even 
does positive harm. 

4. That the addition of potash-salts to superphosphate in- 
creased but slightly the efficacy of the latter. 

5. That the effect of nitrate of soda in the combination in 
which it was used in Plot 8 was rather better than that of 
sulphate of ammonia in the same combination. 
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6. That the dung—which, it may be stated, was well rotten, 
and of a very superior character—gave by far the heaviest crop, 
and that nearly as good a crop of swedes was produced when, 
instead of 20 tons of dung only, 10 tons of farmyard-manure 
and 14 cwt. of superphosphate were used. 

The soil of the experimental field was in a good agricultural 
condition, but of a light character; and on such land well-rotten 
dung, apart from its fertilising effects, is particularly useful in a 
dry season, as it has a tendency to preserve the moisture in the 
land, and thereby sustain the life of root-crops better than 
artificial manures. On light soils I also find nitrate of soda, in 
combination with superphosphate and potash-salts, generally to 
be more beneficial to root-crops than sulphate of ammonia 
mixed with the same fertilisers. 

Experiments on Swedes made by Mr. Charles Hunter, in 1869, at 
Blennerhasset Farm, Carlisle. 

The same series of experiments was likewise kindly under- 
taken for me by Mr. Charles Hunter, who superintends Mr. W. 
Lawson’s experimental farm at Blennerhasset, in Cumberland. 

The soil of the experimental field was a light gravelly loam. 
It was in turnips in 1867, and in oats in 1868. It was exposed 
in ridges to the action of the atmosphere during the winter ; 
the ridges were twice split in spring, the land harrowed down, 
and the manures sown broadcast. The soil was then ridged up 
and the seed sown on the 19th of May. 

The swedes were taken up on the 8th of November, topped, 
cleaned, and weighed, when the results exhibited on the next 
page were obtained. 

The 3 unmanured plots yielded respectively 12 tons, 144 
tons, and 164 tons of clean swedes; and there was, it will be 
seen, a difference of 44 tons of roots per acre in the weight of 
the crop on plot No. 1 on one end, and on plot No. 12 at the 
other end of the experimental field, and of 24 tons between Plot 
1 and the central unmanured plot. These differences in the 
produce of roots on the 3 unmanured plots are too great to be 
overlooked; they seem to point out clearly that the field was in 
a poorer condition in one end than in the middle, and best at 
the opposite end. Unfortunately, this want of uniformity in the 
agricultural condition, and probably of depth of soil in the experi- 
mental field, vitiates in a measure the results of the experiments. 
Still, with all their faults, these field trials prove distinctly that 
superphosphate alone has not nearly so good an effect upon 
swedes on light land than mixtures of superphosphates with 
potash-salts. 
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Resuuts of Swept Experiments at BuenneruasseT Farm, Car.isir, 
in 1869. 

| 

Increase over 
_ Plots of Produce of average prodhee 

; : a pocaes 5 
3 p Aare Manures and Quantities per Acre, pce Unmanured Plots. 

No. 1. and No. 6. 

cwts, tons cwts, qrs. tons cwts. qrs. 

1 No manure ae oe 30 12.0) 0.40 © 
2 Mineral Superphosphate .. 3 1 ey PR) On2, 2 

| Mineral Superphosphate .. 3 
3 an 15). Donato 2. 110 10 

| Muriate of Potash .. .. 2 
| Mineral Superphosphate.. 3 

4 and LE PAIN 25 0 
| Peruvian Guano .. « 1 

5 Peruvian Guano .« .. 3 15; 2 2 Phe yp 
6 No Manure... oe 14 10 O Omr Ok (0 

| Mineral Superphosphate .. oc 3 
and 

vf Muriate of Potash .. .. 2 Ce Gye ay ae 
| and 
| Sulphate of Ammonia .. 1 

tons 

8 Rotten Dung .. «se « 20 25 10 <.0 Loe  s5" 0 
ewts. 

Mineral Superphosphate.. 3 
| and 

9 Muriate of Potash .. .. 2 LS" 52h 7 a Ve es 
: and 

| Nitrate of Soda 2 « 1 
tons 

ieRopen Dunes cel veri t lee 10 
10" << and ewts. DH Pie 203 Yi Vig 

Mineral Superphosphate.. 1g 
bore Dustimeccs asc cot 3 

11 and 18, 12 2 Se By PP 
| Superphosphate .. .. 13 

12 No Manure 2 os o ae 16 10 O OO! 210 

Thus the produce on Plot 2, manured with superphosphate 
alone, amounted to 13 tons 74 ewts, per acre, whilst the addition 
of 2 ewts. of muriate of potash raised the crop to 15? tons 
calculated per acre. 
We have here an excellent example, showing how desirable it 

is to leave in all field trials 3 plots unmanured. Many anomalies 
which characterise some field experiments, I feel convinced, 
would frequently admit of a rational explanation if 3 plots, 
one at each end of the experimental field and one in the centre, 
were left unmanured ; for the produce of these unmanured plots 
would show at once whether the field was uniform or not, as 
regards its condition and actual productive powers. 
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Experiments on Potatoes made at Blennerhasset Farm, Carlisle, 
in 1869, by Mr. Charles Hunter. 

Half an acre was divided into 10 equal parts, of ={;th of am 
acre each, which, as regards manure, were treated as follows :— 

Plot. Kind of Manure used. Sve genie 

Ibs. cwts, , 
1 | No Manure Gde aby wd. <o4 = be 

Mineral Superphosphate Son MM: pi rcaRM cc 222 4 
and 

Beienluriatcyot Fotashise- sah ven ssemeaniumins 114 2% 
and 

Sulphate of Ammonia ..' .. .. =. <- 113 2 
ton tons 

3 | Good Rotten Dungy pots ccm cick phere lam 1 20 
| Ibs. ewts, 
Mineral Superphosphate ..' ..-.. .. 222 4 

4 and 
Muriate of Potash pt) 0) do", pa ac 222 4 

5 | No Manure doe an § “65 obo Be 55 
Miueral Superphosphate. Or) GG) bd Bo 223 4 

and : 
6 { Muriate of Potash at section sco woos 112 D 

and ' x 
Nitrate of Soda 11} 2 

7 | Peruvian Guano o 223 + 
Mineral Superphosphate | Me eed 224 4 

8 and 
Common Salt Bue Gch | orhiseo, ose oo | 223 4 

| a tons. tons. 
9 | Good Rotten Dung Sri Moe PE lee sic 1 20 

10 | No Manure oth est 7 He 

The year 1869 was not favourable for potatoes. The rainfall 
at Blennerhasset in the months of May, June, and July of that 
year, was only about two-thirds of .the average, and in August 
only one-half. 

The want of rain in these months greatly checked the growth 
of the potatoes; and the heavy rainfall of September came too 
late to be of much benefit to the crop. Moreover, a sharp frost 
in the first week of September destroyed the potato tops, and 
checked the further growth, 

The potato sets—Regent’s—weighed from 1 to 2-2 ounces, 
averaging 1-6 ounce. They were planted on the 30th of April 
in 82 drills and 10 inches apart. 

The soil of the experimental field was a fair gravelly loam, 
getting somewhat stiffer towards the plots 8, 9,and 10, The field 
was in oats, out of ley, in 1868. ° It had lain in grass for about 
4. years, during which period it had been frequently rigated. 

The potatoes were dug up on the 24th of October, and sorted 



Field Experiments on Root-Crops. 377 

into large, medium-sized, and small potatoes, which were then 
carefully weighed. 

The following Table embodies the weights of the produce of 
each plot in large, medium-sized, and small potatoes, the total 

- produce calculated per acre, and the increase of each plot over the 
average yield of the three unmanured plots Nos. 1, 5, and 10 :— 

Resuuts of Poraro EXPERIMENTS in 1869, at BLenNERHASSET FARM. 

M Used Produce in Ibs. per Plot | Total Produce Wivdinde Panto 
Plots. BPA Bots of dy of an Acre. per Acre. of Unmanured 

| Plots. 

ae Large | Medium Small | tons cwts. lbs. | tons ewts. Ibs. 

1 No Manure ' 186 120 15 ares 4 
' Mineral Superphosphate « - 

and 
| Muriate of Potash .. ; 51S)" 1982 24/ 7 0 100} 3 8 97 

and 
Sulphate of Ammonia 

3 | Good Rotten Dung .. 580 | 209 oe SiS AS Oe 4D 
Mineral Superphosphate « - : 

4 and f 498 155i) [M07 | A6%s 1S" COMMER AAS ¢77 
Muriate of Potash 

5 | No Manure.. . 207} 113 CSL) comet 8 
Mineral Superphosphate . aC 

and 
6) Muriate of Potash .. 441 162 95 eae hen i? el GD 

and 
| Nitrate of Soda . 

7. Peruvian Guano : 274 129 108 As U1 27285) SOM 19),25 
Mineral Superphosphate . 

8 and 326 116 103 4 17 36 ie oo 

Common Salt .. .. 
9 | Good Rotten Dung .. .. | 547 154 153 | ar) aay 56 4 0 8538 

10 | No Manure so cay Ms a Pes 105 101 | 3 16 168 é 

Average weight of total produce per acre of the three unmanured 
plots, 3 tons 12 ewts. 3 lbs. 

The preceding calculated results exhibit several points of 
interest, on which a few observations may be offered :— 

1. The natural produce of plot No. 1 was somewhat smaller than 
that of plot No. 5, and this was again smaller than the produce 
of the third unmanured plot, No. 10, showing, as already indicated, 
that the field was rather better at one end than at the other, 
The differences in the produce of the three unmanured plots are 
not very great, and it may therefore be assumed that the field 
was tolerably uniform and well adapted for experimental pur- 
poses. 

2. By far the heaviest crop was obtained by the use of rotten 
dung, which appears to be specially beneficial to potatoes, and 
indeed to all root-crops, in a dry season. 

VOL. VII.—S. 8. 2c 
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' 3. Next to the dung in order of efficiency follows the mixture 
of superphosphate, muriate of potash, and sulphate of ammonia. 
This mixture gave an increase over the average yield of the un- 
manured plots of 3 tons 8 cwts. 97 lbs., and in a more favourable 
season the increase would probably have been more conspicuous. 

4. A somewhat less favourable result than on Plot 2 was 
obtained on Plot 6, where, instead of sulphate of ammonia, 
nitrate of soda was applied in conjunction with superphosphate 
and muriate of potash. Comparing the produce of Plot 6 with 
that of Plot 4, on which mineral superphosphate and muriate 
of potash were used, it will appear that in the dry season of 
1869 the addition of nitrate of soda to these fertilizing matters 
had rather an injurious than a beneficial effect. 

5. Muriate of potash, in conjunction with mineral superphos- 
phate, it will be seen by the preceding results, gave a considerable 
increase, differing only by 5 cwts. from the increase of Plot 2, 
which, in addition to 4 ewts. of superphosphate and 2 cwts. of 
muriate of potash, received 1 cwt. of sulphate of ammonia, 

Potash-salts and superphosphate thus appear to constitute a 
valuable manuring mixture for potatoes. 

6. The results obtained on Plot 4 and Plot 8 clearly show 
that muriate of potash cannot be successfully replaced in artificial 
manures by muriate of soda (common salt), for, whilst 4 cwts. 
of mineral superphosphate mixed with 2 cwts. of muriate of 
potash, gave a produce of 7 tons 100 lbs. of potatoes, the same 
quantity of mineral superphosphate mixed with common salt 
produced only 4 tons 17 cwts. 36 Ibs., or the increase over the 
average yield of the unmanured plot was 3 tons 3 ewts, 77 lbs. 
on the plot upon which potash was used, and only 1 ton 5 cwts. 
33 lbs. on Plot 8 where common salt was employed. 

7. Peruvian guano, it is well known, is a capital manure for 
potatoes, especially on light soils. In the experiments at Blenner- 
hasset, however, it produced scarcely 1 ton of increase, a result 
which finds its explanation in the fact that June, July, and 
August, in 1869, were unusually dry. In such seasons as that 
of 1869, Peruvian guano and indeed all manures rich in ammonia 
do not act nearly so well as fertilizers as in seasons in which a 
good deal of rain falls during the summer months. 

Nitrogenous or ammoniacal matters, unless washed into the 
soil by copious rains, and thereby distributed through a large 
mass of soil, appear to check the growth of root-crops ; and for 
this reason it would appear desirable to apply such manures 
quite early in the spring and to sow them broadcast. 



Field Experiments on Root-Crops. 379 

Experiments on Potatoes made, in 1870, by Messrs. Hull and 
Coleman on Escrich Home Farm, near York. 

In 1868 Messrs. Coleman and Hull made some experiments 
on potatoes on Lord Wenlock’s Menagerie Farm, at Escrick, 
near York, An account of these experiments will be found in 
Vol. VI., 2nd Series, Part Il., of this Journal. 

At my request these gentlemen kindly undertook to repeat the 
experiments with precisely the same manuring agents as before, 
and | have now the pleasure of reporting on the results of their 
trials in 1870, 

The field in which the potato experiments were made in 1870 
was a sandy loam in a fair agricultural condition, 

The kind of potatoes known as Victorias were planted on 
oat stubble on the 28th of April, and the crop taken up on the 
17th of October. 

Before the dry weather which characterised last season set in, 
no great difference, Mr. Coleman reports, was perceptible in the 
general appearance of the various plots. The potatoes came up 
well, and looked healthy on all the plots. After the dry weather 
had continued some time, the appearance of the various plots 
became much altered. 

The dunged plots No. 3 and No. 9 then looked by far the 
most promising of all the experimental plots. 

The plots manured with superphosphate and potash, and with 
superphosphate, potash, and sulphate of ammonia or nitrate of 
soda, (plots 2, 4, and 6), appeared to be much stronger and 
healthier than the remaining plots, except those dressed with 
rotten dung. 

On Plot 7 (manured with Peruvian guano) the potatoes came 
up at first with very dark-green tops, but when the dry weather 
began they soon lost their healthy appearance, and showed signs 
of turning out a very light crop. 

On Plot 4, manured with superphosphate and common salt, 

the tops became weak and remained as small as, and in no wise 
better than, on the unmanured plots. 

The produce of each plot was carefully weighed, and the 
results exhibited on the next page were obtained. 
A critical examination of these results affords evidence that 

the field gradually improved in condition, and probably in depth, 
in the direction from Plot 1 towards Plot 12. 

A glance at the following Table will show that the produce 
on the unmanured plot No. 1 was 3 tons 17 ewts. 36 Ibs. ; on 
the more central unmanured plot it was 4 tons 9 ewts. 32 lbs. ; 

and on the unmanured plot at the other end of the field it was 
5 tons 3 ewt. 104 lbs, 

202 
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Resutts of Potaro EXPERIMENTS at Escrick Home Farm in 1870. 

Produce of 
Plots, Manures used per Acre. each Plot of | Produce per Acre. 

1 of an Acre, 4 

ewts. stones Ibs. | tons cwts. Ibs. 
1 INosManutess. gemruliee waronnaac ae 30 13 8 17y.36 

Mineral Superphosphate .. .. )| 4) 
and | 

2 {| Potash-salts ALE Soe ieee 2 71 13 8) 19) 192 
and 

Sulphate of Ammonia 59 6d 2 
tons 

8 | Good Rotten Dung .. .. .. 20 73°48 9. OHD9256 
cwts 

Mineral Superphosphate .. .. 4 
4 and | 68 8 8 10 60 

Potash-salts Hi ethiass 4 
BY ING WER Gol so. BS GD ae 35 10 45 198, 32 

Mineral Superphosphate 4 
| and | 

6 «| Potash-salts .. eI 2 10: 2 § 15 40 
| and | 

Nitrate of Soda CG 4 de 2 
7, | Peruvian'Guanoe. se ean se 4 41 0 3, 2, 56 

Mineral Superphosphate .. .. + 
8 aud B}ye 4 8 24 

Common Salts 4 
tons 

9 | Good Rotten Dung .. .. .. 20 90° 9 ll 6 68 
AO) | WNowMannred case ci selected celal ac AL. 8 5 3 104 

Again, of the two plots which were dunged, the produce of 
plot No. 9 was larger than on the second dunged plot, placed 
nearer to plot No. 1. 

At the end near plot No. 10 the field evidently was naturally 
more productive than near Plot 1. 

In calculating the increase per acre due to the application of 
the various fertilizing agents employed, I have taken the mean 
produce of the two unmanured plots, No. 1 and No. 5. The 
average weight of potatoes on these two plots amounts to 4 tons 
3 cwts. 34 Ibs. per acre, and the increase on each manured plot 
over the average produce of clean potatoes from plots Nos, 1 and 
5 is shown in the Table on the following page. 

These results confirm in a striking manner Messrs. Coleman 
and Hull’s experience with the same manures in 1868, and they 
agree likewise with Mr. Charles Hunter’s experiments at Blen- 
nerhasset Farm made in 1869. 

The tabulated statements of results lead me to make the 
following remarks :— 

1. In a dry season rotten dung produced the most luxuriant 
crop. In such a season, however, very nearly the same increase 
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Escrick Potato EXPERIMENTS IN 1870. 

TasiE showing the Increase per Acre on each ExprrtMENTAL Pror over the 
average produce of the UNmaNnureED Puots, Nos. 1 and 5 

Plots. Manure used, Increase per Acre. 

tons cwts, Ibs, 
Mineral Superphosphate .. 

and 
2 {| Potash-salts 4 16 58 

and 
Sulphate of Ammonia 

3 Rotten Dung... 57 4 19 22 
Mineral Superphosphate SoMa os RES ISE 

4 and 4 7 26 
Poiash-salts s ACS he Gry see 
Mineral Superphosphate Ape sae one eo poe 

and 
6 Potash-salts ee Reet tee ene arent Saha @re 4 12 6 

and 
Nitrate of Soda .. See cee 34 

7 Peruvian Guano RO ADw Pat es bom 0 19 22 
Mineral Superphosphate .. .. .-. «+ 

8 and 0 4 102 
Common Salt Ne ae) eae 

9 HROLECHWODUN A Mena feet ccs g Use pn) ise) Utes 5 8 34 

may be obtained if, instead of dung, a mixture of 4 cwts. of 
mineral superphosphate, 2 cwts. of potash salts, and 2 cwts. 
of sulphate of ammonia or nitrate of soda, be used per acre as a 
potato-manure. 

Relying on the experience of the past three seasons, I can 
confidently recommend this mixture as an excellent and well- 
paying potato-manure for light soils, when dung cannot be 
employed in sufficient quantity for that crop. 

2. In a dry season Peruvian guano produces but an incon- 
siderable increase in potatoes on light land. In more propitious 
seasons than that which characterised the past three years in 
many localities in England, the effect of guano, no doubt, is 
very different, and in good seasons guano will probably prove 
one of the best artificial manures for potatoes on light land. 

In 1868, 4 cwts. of Peruvian guano gave at Escrick an 
increase of only 1 ton 4 cwts. 1 qr. 17 lbs.; and, in 1870, on 
similar soil to that upon which the guano was applied in 1868, 
only an increase of 19 cwts. 22 lbs. 

3. It will have been seen that neither sulphate of ammonia 
nor nitrate of soda materially increased the crop of potatoes in 
1870, thus confirming the general experience that in dry seasons 
a moniacal or nitrogenous - matters added to superphosphate and 
salts of potash are comparatively ineffective. 
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4, Common salt, in quantities of 4 cwts. per acre or more, 
added to superphosphate, apparently does more harm than good 
to potatoes in a dry season. Practically speaking, the yield of 
potatoes on plot No. 6, upon which 4 ewts. of common salt were 
used, together with 4 cwts. of superphosphate, gave no more 
potatoes than the average produce of the two unmanured plots, 
No. 1 and No. 5, and somewhat less than the third unmanured 
plot, No. 10. Superphosphate alone, I do not doubt, would have 
given a better crop than the mixture of 4 ewts, of superphosphate 
and 4 cwts. of common salt. 

5. A striking difference will be noticed in the effects of com- 
mon salt and of potash-salts, when each is used in combination 
with mineral superphosphate. 

On plot No. 4, where 4 cwts. of superphosphate and 4 ewts. 
of potash-salts were used, the produce per acre was 8 tons 10 ewts. 
60 Ibs., or an increase, by that mixture, was obtained over the 
unmanured plots, amounting to 4 tons 7 ewts. 26 lbs.; whereas 
4 cwts. of superphosphate, mixed with 4 cwts. of common salt on 
plot No. 8, gave only 4 tons 8 cwts, 24 Ibs., or, practically speak- 
ing, no increase at all over the unmanured portions of the field. 

6. It follows clearly from the results of the experiments on 
potatoes here recorded, and of those previously published by 
me, that potash-salts materially increase the produce of potatoes ; 
that they are very useful constituents in a potato-manure, at all 
events upon light land; and that they cannot be replaced with 
advantage by soda-salts in such a manure. 

Experiments on Mangolds made, in 1870, at Escrich Home Farm, 
York, by Messrs. Coleman and Hull. 

The field on which the following experiments were tried was 
of a light sandy character. It was divided into 12 equal plots 
one th: of an acre each, which were treated as regards manures, 
as on the following page. 

The dry summer greatly influenced the produce, which was 
but small on the unmanured plots, and not nearly so large on the 
manured portions of the field as it might reasonably have been 
expected on at least some of the plots in a more propitious 
season. The mangolds, topped and cleaned, were carefully 
weighed ; and in the Table given on p. 384, ae results of these 
weighings are given, together with the produce of each plot, 
calculated per acre, and ‘die increase over the average produce 
per acre of the three unmanured plots. 

The ayerage"produce of the three unmanured plots per aere, 
was 15 tons 10 cwts. 

Although the dry weather spoiled to some extent the experi- 
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Quantity of | Quantity of 
Plots. Kind of Manure used. Manure Manure 

: per Plot. per Acre, 

lbs. ewts. 
INGHNIGMUTC! ce lemasl Sosla: 9s; Gslndunebiise) anon a oe 

2 Mineral Superphosphate .. .. .. .. « 16} 3 

Mineral Superphosphate .. .. 163 3 
0 an 

IMamiaterom Potash! wee) pss. ee) iccMeenss 11k 2 

Mineral Superphosphate .. .. .. .. «. 163 3 
4 and : 

Peruvian Guano wsuphete | 324 ide, odd ee 5x 1 

Peruvian Guano Reta finite eo cuaa: Woes wert 162 3 

6 No Manure.. .. Er iiear che cot teat ne a ad 

Mineral eee 3é 163 3 
and 

7 Muriate of Potashhacesaatec. esc) cc eit a 11} 2 
and ; 

Sulphate of Ammonia ™.. .. .. .. os 52 1 

ton. tons 
8 Rovsenmmong Me. As: besn Ss Ss ea es 1 20 

Ibs. ewts. 
Mineral Superphosphate .. .. -- «2  o 163 3 

and 
9 iMinaterOr OtaSheise theo ee) ss) sel ss 112 2 

and 
INiGrateron SOdaRe. gree Alin) Cees cc) ack! ae 5k l 

a ewts. { tons. 
ayo] Diet! WSSGen Boe | doe mod) Pade bo) Mod 10 10 

10 and Ibs. ews. 
Mineral Superphosphate .. .. 2. .. «. 8} 1z 

BonemDusterer rset wow «tt lsett isa Gal Y se 163 3 
ll and 

Mineral Superphosphate .. .. .. «2 «. 8i 13 

12 No Manure OWE o's Uaioe isc ot.) clexm els 52 ee 

ments, they are not altogether void of interest. It will be noticed 
that, as in previous years, the addition of potash-salts to super- 
phosphate had a decidedly beneficial effect upon the crop. Thus, 
whilst 3 cwts. of superphosphate produced 17 tons of mangolds, 
the same quantity of superphosphate, used with 2 ewts. of muriate 
of potash, yielded 19 tons 15 ewts., or 2 tons 15 cwts. more than 
superphosphate alone. It will likewise be noticed that the arti- 
ficial manures which were applied to plot No. 3 (superphosphate 
and potash-salts), and to plot No. 7 (superphosphate, muriate of 
potash, and sulphate of ammonia), had quite as good an effect as 
a heavy dressing of good rotten dung ; and, lastly, it will be seen 
that in these experiments the addition of sulphate of ammonia to 
superphosphate and muriate of potash had a better effect than 
the addition of nitrate of soda to the same fertilizers. 
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Resutts of Manacoup Experiments at Escrick, near York, in 1870 

fae per 
cre 

Plots. Manure used. Bee Produce, pats reas 
1 Atere. Acre, produce of 

, Unmanured 
Plots. 

cewts. Ibs. | tons cwts. | tons cwts. 

1 No Manure st SD. ob), oD 14 28 14. 5 oe 
2 | Mineral Superphosphate ay) ode Yon an) Vie 8G Ne 

Mineral Superphosphate .. ..  ..}| 
3 and 19 84 MOF 4.6 

Muriate of Potash .. .. 
Mineral Superphosphate -.. 

4 and | igs 0O 187270 Zee 

Peruvian Guano ae ane eal 
by Peruvian Guano sie) Ecce, Wc 18 0O Wey) 2) 10 
6 No Manure o0 CEC, its 16 28 Ie 6 

Mineral Superphosphate oc 
and 

7 {| Muriate of Potash .. .. .. 20 28 20Nao 4 15 
and 

Sulphate of Ammonia : 
8 Rotten Dung .. Su do 19) .p6 19 10. 4 0 

Mineral Superphosphate fn 00, fe 
and 

9 {| Muriate of Potash .. «2 «ss 18 28 18 5 2 1S 
and 

NitratelofSoda i: 2: <s: é: 
Rotten Dung 50 

10 and 18 28 18 Bi} 2 5 
Mineral puperphosrinte Bc 50) 
Bone Dust . 4 A 

11 and 15 84 15 15 Or > 

| Mineral ie aa G0 a0 
12 | NoManure.. . 5 16 O 16) 10 

Experiments on Mangolds made by Mr. Thomas Brown, Grimston, 
King’s Lynn, in 1870. 

The last series of experiments on which I have to report were 
carried out in accordance with my instructions by Mr. Thomas 
Brown, of Grimston, King’s Lynn, who informs me that the soil 
of the experimental plots was in a good agricultural condition. 
The surface-soil has a depth of about 2 feet, and rests upon chalk. 
It yielded a good crop of wheat in 1869, and was cropped in the 
preceding year with turnips, which crop, however, owing to the 
exceptional drought in 1868, was a failure. 

The turnips received 12 tons of farmyard-manure and 4 ewts. 
of home-made superphosphate per acre. The wheat-crop had no 
farmyard-manure, but was top-dressed with 2 cwts. of guano and 
2 ewts. of salt per acre. 

Mangolds, it is well known, are sometimes manured with very 
large quantities of farmyard-manure, as well as guano and other 
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artificials. Although very heavy dressings of manure may do . 
no harm to so greedy a feeder as the mangold-crop, it is very 
questionable whether it is good policy in average seasons to put 
as much as half a ton of superphosphate, or guano, or more, on 
mangolds. It appeared to me desirable, moreover, to ascertain, 
by actual experiments, whether or not the application of very 
large quantities of various kinds of artificial manures may not 
injure the crop. I therefore suggested to Mr. Brown to apply as 
much as 164 ]bs. of superphosphate or guano, kainite, &c., to a 
plot of =+,th of an acre, which amounts to about 15 ewts. of each 
kind of manure per acre. 

The plots, ten in number, each —,th of an acre, were treated 
as follows as regards manure :— 
No. 1. Left unmanured. 

Received 16% lbs. dissolved Coprolites. 
» 16% ,, dissolved Coprolites and 163 lbs. of Kainite. 
>. 6% ,, Kainite. 

Was left unmanured. 
Was dressed with 163 lbs. Peruvian Guano, 

with 163 ,, dissolved Coprolites, 163 Kainite. 
and 163 ,, Peruvian Guano. 
with 1 load of fresh Horse-dung. 
with $ load of fresh Horse-dung and 163 lbs. 

dissolved Coprolites. 
10. Was left unmanured. 

The crop on plots Nos. 1 and 2 showed no difference in appear- 
ance. On plot No. 3 the mangold looked more healthy and luxu- 
riant, during the whole of the summer, than on plots Nos. 1 and 2. 

Plot No. 4 appeared about equal with plot No. 3. 
On plot No. 6 (manured with guano) the mangolds were larger 

than on plots Nos. 4 and 5. 
Plot No. 7, as far as could be judged by its appearance, was 

the best of the lot. 
The plants on plots Nos. 8 and 9 were very slow in starting, 

which was probably due to the manure being taken fresh from a 
horse-yard. 

The produce of each plot was carefully weighed, and the 
results given in the next Table were obtained. 

The average weight of mangolds from the unmanured plots 
was 18 tons 15 ewts. 7 stones 2 lbs. 

The preceding experiments show— 
1. That dissolved coprolites, applied alone, had no great effect 

upon the produce. 
2. That kainite alone increased the crop considerably. 
3. That, in combination with dissolved coprolites, kainite pro- 

duced a more favourable result than kainite applied by itself. 
+, That the largest increase in the crop was obtained by the 

mixture of dissolved coprolites, kainite, and guano. 

Ao oor ”? 2? 

S 
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Resutts of Manconp Exrrrtm™Ments at Grimston, Krne’s Lyny, in 1870. 

Increase over Plot,| * iMannreraceds Produce per Produce calculated ; 

- Plot. per Acre. Unvhsindlben anes 

cwts. stones lbs.| tons cwts. stones lbs.| tons cwts. stones lbs. 
1 o Manure a Mee Ot 46) FSSA eee (6 5G 
2 Dissolved Coprolites 3 | v8y ly) 2) ||) 20egye ee Gi 4)|| Deb eaeee 

Dissolved Coprolites .. 
5 and BD) 20) i 26 noe G 7 18" Ogee 

Kainite 
4 | Kainite (Potash-salts) Sr Oye hime desea e6yh HO. GL Cee 
S\NoManurels 3. 3. (6) 74) SG Re Sas ae ; 
6 Peruvian Guano ac S38 , 60289 6 0 NO ot a Omens 

Dissolved Coprolites .. 
and 

7{| Kainite OO on aC 6 1 0} 380 8, 4 10) Tisza 
and | 

\, Guano S000 00 
8.| Farmyard Manure’+ 2.) ©4 74.719 722)910) 9, 7o 2 | Seo 

| Farmyard Manure .. 
95] and 4 $8 ‘7 | 22)cehtn see Olt SaGaaee mele 

Dissolved Coprolites .. 
| No Manure So 60 Su Oe On| el Oil ees ano oe 

5. That the large doses of kainite, dissolved coprolites, and 
guano, which were used in these experiments, did not injure the 
mangold crop. 

On reviewing this Report, it will be found that in every trial 
in which potash-salts were applied to root-crops, either alone 
or in conjunction with other fertilizing matters, they materially 
increased the crops. Considering the number of trustworthy 
experiments now on record, all affording distinct evidence of the 
utility of potash-salts as manuring constituents of a turnip, potato, 
or mangold manure, intended to be used upon light land, there 
can be little doubt of the more abundant use which these salts 
will find in British agriculture. During the past season large 
quantities of raw and calcined kainite, and similar impure potash- 
salts, have found their way into the hands of the farmer; and in 
many cases the experience gained with potash-salts on a large 
scale has corroborated the opinion which I expressed some years 
ago that these salts will often be found very useful when added 
to superphosphate, or to mixtures of superphosphate with ammo- 
niacal salts, especially on sandy soils, and ere long will find an 
extensive application in England. 

Potash-salts are offered for sale under various names, and in 
various forms. All are obtained from the salt-mines of Stassfurt 
and the adjoining mines of Anhalt, and imported into England by 
several rival merchants, who, naturally enough, praise their own 
wares, and occasionally disparage those of their competitors. As 
many trade circulars which reach the farmer have a tendency to 
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bewilder rather than to enlighten him, I would mention, for the 
guidance of intending purchasers of potash-salts, that the main 
point for their consideration is to make sure of obtaining in these 
salts as much potash as possible for a given price. During the 
past season I have made a good many analyses of native and 
calcined kainite, and of various kinds of Stassfurt potash-salts, 
and have found the percentage of potash in the several salts to vary 
considerably. I would, therefore, advise the buyer of.German 
potash-salts to obtain in writing, from the dealer or importer, a 
guarantee, stipulating the percentage of potash which the native 
or calcined kainite, or any other species of crude or impure 
potash-salts, is to contain. When the bulk is delivered, the pur- 
chaser should take a fair average sample and have it tested for 
potash ; and, if the analysis shows less potash than the guaranteed 
percentage, to make a deduction from the price corresponding with 
the value of the deficient potash. 

Laboratory, 11, Salisbury Square, Fleet Street, E.C., 

July, 1871. 

XV.—On the Composition and Nutritive Value of the Prickly 
Comfrey (Symphytum asperrimum). By Dr. AvaGustus 
VoELcKErR, F.R.S. ; 

Tue prickly comfrey (Symphytum asperrimum) is a native of 
the Caucasus, whence it was introduced into England, in 1811, 
as an ornamental plant, by Messrs. Loddige, of Hackney. It is 
perfectly hardy in Great Britain, a rapid grower, and in mode- 
rately good soils reaches a great size; and even in poor soils 
grows over 2 feet high. It is a perennial plant, with fine 
reddish-blue flowers, and as it may be cut down three or four 
times in one season, it produces an abundance of succulent green 
food, which is said to be particularly useful for dairy-cows. 

It is conveniently propagated by divisions of the root; the 
root may be cut into small pieces, as the smallest bit will 
produce a plant. The best time for planting the root-cuttings 
is February or the beginning of March; on good soils it should 
be planted in rows 2 to 24 feet apart, and 15 to 18 inches apart 
in the rows. If the plantation is made early in the year and the 
cuttings strike root and get well established before genial spring 
weather sets in, it will yield two good cuttings the first season ; 
and in the succeeding years, if it is kept fairly clean and occa- 
sionally manured, it will give three or four cuttings furnishing 
an abundance of green food from April to October. 

The prickly comfrey, although first introduced into England, 
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has not much engaged the attention of English agriculturists, 
but it appears to be extensively cultivated in several parts of 
Ireland. It was extensively cultivated by the late Bishop 
of Kildare in a field at Glasnevin, where the plant is still found, 
growing up as a persistent weed, in spite of every attempt to 
eradicate it. Many gentlemen, after the example of the Bishop 
of Kildare, who was a first-rate dairy-farmer, are reported to 
cultivate it in their villa or suburban farms around Dublin, and 
find it a very useful food for their dairy stock. 

At first cattle do not like it much, on account of the prickly 
character of its leaves; but they soon get accustomed to it, and 
are said to do well upon the food. 

Its ordinary produce has been estimated by practical farmers 
at 30 tons per acre; but in experiments made in Ireland, on Car- 
new Castle Farm, on a considerable scale, the produce is reported 
to have amounted to 82 tons per Irish acre in three separate 
cuttings—of 284 tons in the middle of April, 31 tons in the 
middle of July, and 224 tons in the middle of September. 

The prickly comfrey, as far as I am aware, has not been 
made the subject of careful analysis ; at any rate I do not find a 
record of any such analysis in any accessible agricultural publi- 
cation or scientific treatise, in which the chemical composition 
of agricultural productions is given in detail. 

Having had occasion to make a full analysis of the prickly 
comfrey, grown in 1869, in Oxfordshire, I here give the analysis 
in the hope that it may perhaps be of some use or interest to 
some one or other of the readers of this Journal. 

The general composition of the comfrey in the state in which it 
was received, and perfectly dried at 212° Fahr., may be stated 
as follows :— 

General Composition of Prickly Comfrey 
In Natural State. Calculated Dry. 

Water an ou) pe 00 <: 
*Nitrogenous organic compounds (flesh- -forming 2°72 29°12 

matters) .. nic Als Ere ae 
Non-nitrogenous compounds ‘(heat and fat- foe SENSO 

producing substances) . cfs ce *t Hie St ahee ee 
Mineral matter (ash) slegih onyy] ids Pooch) geet hee Lathes ort MOO) 

100-700 .... 100°00 

* Containing nitrogen .. .. ac "434 "2...  4B66 

In its natural state comfrey, it will be seen, contains a high 
percentage of water, and in that respect resembles green mustard, 
mangold and turnip-tops, varying with the soil and season, the 
treatment as regards manure, and the rapidity with which such 
green food is grown. The percentage of water varies to some 
extent, but it is seldom less than from 90 to 91 per cent. 
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The following figures express the detailed composition of 
prickly comfrey in its natural state, and dried at 212° Fahr. :— 

In Natural State. Calculated Dry. 

Wister ...°".. ee sc eeecy Ome ete Roce Os OO Uren ios 5 
Oil and chlorophyll Be CAM SSMS SEU oat 2 20m iasieer 22920 

*Soluble albuminous compounds 1:10 11°81 
tinsoluble albuminous or nitrogenous compounds 1°62 L7 3h 
Gum, mucilage, and a little sugar Se io Marae 13°65 
Woody fibre (cellulose) 3°3 35°43 
Mineral saline matters, soluble in w ater Us2hi tenet Wsssz 
Mineral matters, insoluble in water .. ..  .. [DOL ween 6225 

100°00_ .... 100°00 

* Containing nitrogen .. .. .. « SS eae E 1°&8 
¢ Containing nitrogen .. .. .. .. Sil Sadie mires) 

The juice of this plant is very mucilaginous, though it contains 
but little sugar. 

The preceding figures show that, notwithstanding the large 
amount of water, the proportion of albuminous compounds (flesh- 
forming matters) in comfrey is considerable, and that the per- 
centage of cellular fibre is not larger than in similar green food. 

In comparison with other similar food, I may state that comfrey 
has about the same feeding value as green mustard, or mangold, 
or turnip-tops, or Italian rye-grass grown on irrigated land. 

All such watery food is very useful to dairy-farmers, especially 
if they sell their milk, and do not make it into butter or cheese, 
for succulent green food, as is well known, gives abundant though 
rather poor milk. 

The cultivation of prickly comfrey requires but little care. 
The plant is quick growing and perfectly hardy, and it may, 
therefore, be worth the trouble of dairymen to grow it and to 
give it to their cows as a change of food. 

Laboratory, 11, Salisbury Square, Fleet Street, E.C., 
July, 1871. 

XVI.—Sewage-Farming. By Hersert J. Lirrye, of Thorpe- 
lands, Northampton. 

Ir is scarcely thirty years since an eminent pioneer of agri- 
cultural progress — whose name has, during all the interval 
which has elapsed, been kept before the public in connection 
with the subject of this paper—incurred the taunt of being 
“a very nasty fellow” for insisting upon the importance of 
utilising our sewage, instead of allowing it to pollute our rivers, 
and endanger the public health, while we wasted our resources 
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in the endeavour, at any cost to ourselves and risk to others, to 
throw it away. ‘he sanitary engineer of that day— 

“* Utilium tardus provisor, prodigus eris,” 

thought he had amply fulfilled his duty when the ordure and 
filth of our large towns, dispatched by the appliances of 
modern civilization down sink and sewer, were, by the friendly 
aid of summer storms and winter wet, swept into the neigh- 
bouring stream, to be lost indeed to sight, and therefore, according 
to the proverb, to be also dismissed from mind. 

Within the last few years, however, a great change has taken 
place in the public appreciation of this subject; and the sewage 
question has attained such prominence that its discussion in 
these pages will certainly not need the apology with which I 
have small doubt that Mr. Mechi, and the early workers with 
him in so unfashionable a movement, were wont to preface their 
observations. 

Important as is the proper disposal of this filth and waste in 
a sanitary point of view, it is of scarcely less moment as an 
economic subject ; and I need hardly say that in these pages it 
should receive discussion mainly from the latter position. If much 
has been learned of late years with regard to it, there is still 
very much to be taught; and it must be acknowledged that, 
whatever benefits are in store for agriculture from an observance 
of the scientific laws which ought to govern the utilization of 
sewage, farmers, as a class, have hitherto hardly appreciated 
the significances of the subject, or devoted enough attention to 
its varied aspects. Forced upon towns, as it has been, by the 
exigencies of modern society, it is no wonder that urban autho- 
rities should be the first to attempt to obtain pecuniary return from 
the circumstances which compelled them to become, in many 
instances, the unwilling owners or occupiers of considerable tracts 
of land; but it will reflect no credit upon the professional tillers of 
the soil if the experience and knowledge which costly trials of 
public bodies have afforded should bear no fruit for them, and if 
new systems of the utmost importance in modern agriculture 
should be developed without their aid. 

Sewage has been defined by Professor Way as “ water holding 
in solution or suspension ingredients which do not belong to it 
as water, and which render it objectionable to the senses of sight 
and smell, injurious to health, and unfit for drinking and do- 
mestic purposes.” In this paper I would rather regard it in the 
less comprehensive light adopted by the Sewage Committee of 
the British Association, as “ any refuse from human habitations 
which may affect the public health.” It is plain that the latter 
definition succinctly describes the matters with which we have to 
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deal in considering it from a sanitary or an agricultural point 
of view. 

He would be a bold man indeed who maintained that by 
any management we could at present obtain the full value of 
the substances to which I refer ; but though it may be useless to 
indulge in hopes of the realization of such an amount, it is plain 
that, with our growing population and stationary acreage, it is 
our duty to let no means slip of increasing the productions 
of our fields. The most trustworthy estimates place upon the 
excreta of the people of these islands a value of not less than 
twelve millions sterling annually ; but as this part of the subject 
has received full discussion in the pages of this Journal at the 
hands of able scientific writers in previous years, I will only add 
that this sum is based upon the figures of Messrs, Lawes and 
Gilbert, who have placed upon the manurial ingredients of a 
mixed population an average value of 8s. 4d. per head per 
annum. 

A little consideration will show why the whole of this value 
can hardly be expected to be secured. In the first place, the 
collection of excrement can only be made profitable where large 
quantities of it exist; and in the second, the necessary processes 
for carrying it away add enormously to its bulk without in any 
corresponding degree increasing its value. 

The conditions under which the elements contained in 
manures can be successfully applied to the soil are the subject 
of the most careful consideration to the farmer ; and although it 
is perfectly true that 8s. 4d. per head represents the intrinsic value 
of certain ingredients in sewage, the manner of its application 
may reduce such a sum to one-half or one-fourth in its result 
to the agriculturist. In the same way, the mode of application 
of certain manures may double their real value to the farmer. 
They come to him in a convenient, handy, and portable form ; 
they fill up a deficiency which practice tells him to exist ; he is 
able to apply as much or as little as he chooses ; and, in fact, 
he only finds them beneficial to certain crops and at certain 
stages of their growth, He does not forget, moreover, that the 
same value put upon the ingredients of well-made farmyard- 
dung would place it at a price which (notwithstanding all 
the esteem in which that valuable fertilizer is held) no one has 
yet consented to pay for it. 

In a certain sense “ the value of a thing is just as much as it 
will bring,” and the worth of sewage under all the varying 
circumstances of its application can be determined by experience 
alone. Proof has yet to be afforded that under any conditions 
its intrinsic value, plus the cost of laying on, can be recovered 
from its use, It is certain, however, that more has been done 
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during the last few years towards the solution of this problem 
than had been before attempted, Sewage-farming has become 
an established fact in every quarter of the kingdom, and, thanks 
to the intelligence and zeal of some of its promoters, every day 
is adding to our knowledge of the principles on which it should 
be conducted. 

Mopes or UTILiziIng SEWAGE. 

I shall briefly refer to some of the various modes which haye 
hitherto been adopted on a large scale for the utilization of 
those substances which are included in the definition of sewage 
which I have adopted. The more important of these may be 
classified as:—1, the Earth System; 2, the Precipitation 
System ; and 3, the Water System. 

The first of these has received considerable attention of late 
years. It is probable that no other mode approaches it in its 
power of retaining the value of the solid parts of the excreta of a 
population. Why then has it met with so little favour? Because 
it is impracticable in any but small villages or isolated dwellings, 
and because the application of it in towns (if practicable) would 
still leave undisposed of a vast quantity of offensive matter which 
must be got rid of by means of water. It is not only the excreta 
of the population which find their way into town sewers, but a 
thousand sources of pollution, many of them at least as offen- 
sive as those with which the earth-closet would alone deal. It 
is a fact that the sewage of towns where the ‘‘ midden system ” 
is adopted is nearly equal in value to those where the water-closet 
system is in use. The middens are cleaned out periodically by 
scavengers appointed for the purpose, and on notice being given 
to the proper authority, the contents being carted away and sold 
for manure. ‘This course would seem to prevent the possibility of 
the contamination of the sewage with any large proportion 
of fcecal matter; yet the experiments instituted by the Rivers 
Pollution Commissioners have placed it beyond a doubt that 
the sewage from these towns is to the full as offensive as, 
and nearly equal as a manure to, that of the others. The 
reason seems to be that much of the soakage from the middens 
finds its way into the sewers, and that more people generally 
contribute to the sewage in midden than in water-closet towns. 
It is evident that the earth-closet system can no more deal with, 
what I may call, the waif-and-stray elements of sewage than the 
midden, and for this reason it is found impracticable in towns. 

I have stated thus much of the dry-earth system, because 
its value in an agricultural point of view is considerable 
under some circumstances, and not because it is applicable 
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in any way to the disposal of town sewage. With proper 
management it may no doubt be so adapted to the wants of 
private dwellings and small communities as to be a fertile 
source of increased production and of health. If the whole of 
our means are to be made the most of, Mr. Moule’s system 
should find its way to general application in our hamlets, and 
the water system in our more populous villages and towns. 

The question of midden and water-closet sewage in towns has 
been thoroughly discussed by the Rivers Pollution Commissioners. 
They give the result of 37 analyses of the former, and of 54 of the 
latter, with the following result:—midden sewage contained on 
the average 5°435 parts in 100,000 of ammonia, against 6°703 
in water-closet sewage. It also contained 6°451 of combined 
nitrogen against 7°728 in closet sewage, but of chlorine the 
proportions were reversed, and midden sewage was found to 
yield 11°54 to 10°66 parts in water-closet sewage. ‘It is, 
therefore, a fallacy,’ say they, “to suppose that by merely 
keeping solid excrement out of our rivers the sewage pollution 
of the latter is prevented. There exists a remarkable similarity 
of composition in the sewage of each description of town. The 
proportion of putrescible organic matter in solution in the sewage 
of midden towns is but slightly less than in water-closet towns, 
whilst the organic matter in suspension is somewhat greater in 
the former than the latter. For agricultural purposes 10 tons 
of water-closet sewage may be taken to be equal to about 12 of 
midden sewage. The retention of the solid excrements in 
the midden is not, therefore, attended with any considerable 
diminution in the strength of the sewage, although its volume 
is somewhat reduced. Nerther is the case substantially different 
where earth-closets are substituted for middens; for the sewage 
from Broadmoor Lunatic Asylum, in which these closets are 
partially used, exhibits no degree of exceptional weakness. It 
seems hopeless, therefore, to expect any substantial reduction of 
sewage pollution by dealing with solid excrementitious matters 
only.” 

I pass on now to some notice of the various precipitation 
systems. Some of these have been announced with much parade, 
and we have been again and again assured that the desideratum 
we were anxiously looking for had indeed at last been attained ; 
that the discovery how to retain the valuable substances and 
discharge the worthless was made; and that the nitrogenous 
constituents of sewage were available to the farmer in a conve- 
nient and handy form. ‘The fact still remains that nearly all the 
ammonia escapes with the water, which looks so clear and is so 
foul, and that the dregs are hardly worth the trouble taken with 
them. No doubt if the promises held out by the advocates of 
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this system could be fulfilled, a discovery of immense importance 
would be made to agriculture; but there is as little doubt that 
at present we can scarcely be said to be on the way to such a 
desirable achievement of science by any of the various schemes 
to which I allude. The A BC system, as it is called, is the 
most prominent of these. It professes, by a mixture of alum, 
blood, clay, and other ingredients, to precipitate the solid matters 
in suspension and solution in sewage ; by the addition of sulphuric 
acid to the sediment to fix the ammonia contained therein; and 
by such means to manufacture a valuable manure. The analyses 
by Dr. Voelcker, however, which have been published in this 
Journal,* and the researches of the Rivers PollutionCommissioners, 
sufficiently prove that the manure produced by this process, is 
practically worthless. A more modest form of the precipita- 
tion system is practised at some places, Northampton among 
others. The solid matters are here precipitated into tanks by 
similar chemical agents; the water is discharged apparently 
clear; and the residue is mixed with the sweepings and other 
scavengers refuse of the town, which have previously been 
passed through a riddle, and the larger matters calcined. This 
manure is sold at 3s. per ton; yet, having myself used con- 
siderable quantities of it, for which I paid this moderate price, 
and having carefully compared its effects with those of other 
ammoniacal and phosphatic manures, my own appreciation of 
its worth may be estimated by my declaration that I would not 
accept a further quantity of it if I.had to cart it three or four 
miles at my leisure. The pollution of the river Nene has 
moreover become so serious that injunctions have been obtained 
by dwellers on the stream, and this case, with others similar 
to it, fully bears out the Commissioners’ words—“ We have 
never taken a sample of effluent sewage which had been 
subjected upon a working scale to any of these cleansing pro- 
cesses, which was not still so highly charged with putrescible 
animal matters as to be utterly unfit for admission into running 
water.” Good service has been done to the public health, and 
also to the agricultural interest by the examination of this 
and kindred schemes, and the A B C system (at least so far as 
its value to the farmer is concerned) may be said to have 
received its death-blow. Practical sewage farmers are well 
aware that the least valuable of the matters which reach them 
are the solid, the ammonia having passed into the wats, which 
has a remarkable natural affinity for it. 

I must not omit some mention of a process lately oa by 
Mr. D. Forbes, F.R.S., and Dr. Price, in which phosphate of 

* 2nd Series, Vol. VI. Part II., p. 415. + Second Report, 1870. 
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alumina is the agent employed for the clarification and utilization 
of sewage. It would be premature, at present, to pronounce any 
decided opinion upon this scheme, but there seems no doubt that a 
valuable manure can be manufactured by it, since Dr. Voelcker 
has estimated the worth of various samples of such manure at 
from 2/. 15s. to 71. 7s. per ton. As, however, we are not told what 
proportion of phosphate was added in each instance, and at 
what cost, we have no means of judging how much of such sums 
was due to the sewage itself, and how much to the added 
phosphate, but the value of the deposit depends entirely upon 
the quality of the sewage and the quantity of phosphate added. 
The clarified sewage, it is announced, loses none of its mineral 
fertilizing matters, and becomes slightly richer in saline ammonia. 
As, therefore, most of the ammonia it appears escapes with the 
water, the invention would hardly seem to be one of much 
practical utility, because the trouble and expense of treating the 
deposit would, probably as in other cases of the kind, annul 
the benefit derived from the use of clarified sewage. I do not 
learn from the prospectus of the Company that it professes to be 
able to do more than make clear the effluent sewage, and at 
present the extraction of the ammonia seems the one thing 
needful to render any process of this kind hopeful and satis- 
factory. 

I now come to the water-closet and sewage-irrigation system, 
the only one of the three which (as has been seen) is at present 
applicable to towns with any prospect of success; which com- 
bines perfect cleanliness with considerable economy, and which 
meets in any degree the needs of agriculture. When we remember 
the necessity of water-supply—the fact that it forms a cheap and 
expeditious carrier, and that the earth is one gigantic filter, ever 
ready not only to absorb but to utilise the impurities of sewage— 
we can no longer wonder at the growing popularity of a system, 
the manifest advantages of which may lead to its adoption in all 
large collections of human beings. 

“ Sewage traversing the soil undergoes a process to some extent 
analogous to that experienced by blood passing through the lungs 
in the act of breathing. A field of porous soil, irrigated inter- 
mittently, virtually performs an act of respiration, copying on an 
enormous scale the lung-action of a breathing animal; for it is 
alternately receiving and expiring air, and thus dealing as an 
oxydizing agent with the filthy fluid which is trickling through 
it. And a whole acre of soil, 3 or 4 feet deep, presenting within 
it such an enormous lung surface, must be far superior as an 
oxydizer for dealing with the drainage of 100 people to any filter 
that could be practically worked for this purpose. . . . Moreover 
the appetite of the soil is constantly kept alive and fresh (except 
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in winter) by the action of plant-growth, in constantly removing 
the deposited impurities and rebuilding them into wholesome 
organic structures,” * 

No one can view the sewage farm at Aldershot and compare 
it with the sterile waste which lies around it without a feeling of 
more than surprise and admiration. Here land of absolutely no 
agricultural value by nature may be found producing its crops 
of rye-grass up to 50 tons per acre per annum, and letting for 
201. or 257. Here may be seen land, which in its pristine state 
would not support a sheep, employing the energies of a numerous 
band of labourers, the effect of whose toil is seen in the remark- 
able crops which adorn the fields; here, in short, may be studied 
the successful solution of the problem of sewage utilization. 

Thousands of acres of such barren soi] lie within an hour’s 
journey of the metropolis, yet with this fact in view, the strange 
and wilful waste of nearly all the sewage of London continues ; 
whilst the millions who throng the Lancashire towns, and pollute 
its rivers, make but the miserable return of 54d. per head per 
annum to our agricultural resources. 

But though I believe increasing knowledge and practice will 
in time enable us to obtain from diluted sewage far larger returns 
than we have yet acquired, I must not pass lightly over the diffi- 
culties which that dilution brings with it to the cultivator of 
the soil. Itis a fact that, though the intrinsic value of ordinary 
town sewage (where 30 gallons are supplied per head of popula- 
tion daily) is 2d. per ton, no one has been found eager enough 
to pay anything like that sum for it. At the Barking farm the 
return for it is about 3d., at Romford Mr. Hope pays about 3d., 
and I believe that the latter figure is as much as at present can 
be obtained for any quantity. Of course the value will vary with 
the dilution and other circumstances. The unit of value will be 
fixed by the population contributing ; but that once obtained, the 
farmer will easily ascertain the actual price he ought to pay for 
his manure, since every grain of ammonia ina gallon of the latter 
represents a theoretical value of 1d. per ton. Thus the value of 
man as a producer of manure is at present reduced to about 2s. 
per head per annum, which is, it must be confessed a scarcely 
satisfactory result when a comparison is drawn between him and 
other animals, The remarks by the Rivers Pollution Commis- 
sioners upon this point are so much to the purpose that I may 
perhaps be allowed to quote them here :— 

“It is an established maxim in agriculture that, apart from the 
use of imported and manufactured fertilizers, the maintenance of 
fertility depends very much upon the live stock which the farmer 

* «First Report of Rivers Pollution Commissioners,’ p. 71. 
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keeps upon the land, and the quantity of manure which he can 
thus apply to it. The fertility of the 23,370,502 acres in the 
hands of English farmers is thus dependent on the 19,821,863 
sheep, 3,706,641 cattle, and 1,629,550 pigs, which, according to 
the statistical returns just issued by the Board of Trade, are kept 
on English farms (1869); a number which, calculated wholly as 
sheep,* amounts in food-consuming and therefore manuring-pro- 
ducing power to as nearly as possible two sheep per acre over 
the whole area of the enclosed land in England. Taking 1,141,996 
agricultural horses into account, we may say that the whole farm 
stock of this country is less than five sheep to every two acres in 
the hands of English farmers. 

‘“ We have, however, omitted all reference to another resident 
animal of the greatest food-consuming power, for whose mainte- 
nance indeed all these acres and all this live stock are owned 
and cultivated. Nearly one-third of the live stock of this country 
is mankind! In 1809 there were in England 20,658,599 of 
‘man,’ and he consumes not only the produce of all these acres, 
and of all these cattle, sheep, and pigs which are maintained upon 
them, but imported food as well, to the extent of two-fifths of the 
estimated quantity of our home-grown meat. A creature of such 
great powers of consumption ought, according to all the analogies, 
to be of corresponding agricultural value asa fertilizer. If, leaving 
out of consideration the products of respiration, excrement be just 
the food of an animal minus its growth, then on the ground of 
both these elements of the calculation man ought to be the very 
best farm stock we have. He is not only a much better fed 
animal than a sheep, but he takes much less out of his food. 
Bread and beef are better food than grass and turnips, and the 
growth taken out of these several rations is much less in the former 
case than in the latter. The population fed on bread and beef 
does not increase in number, and that is, virtually, in total weight, 
more than 2 per cent. per annum, whereas the ‘ population’ fed 
on grass and turnips increases in weight at least 30 to 50 per 
cent. within the year. A sheep builds its whole weight of body 
out of the food of eighteen months. The average age of man in 
England is rather more than forty years, and the weight of his 
body at death is all that he has saved out of all the food he has 
consumed during the whole period of his life. On any ground, 
therefore, we ought to anticipate the superiority of man to sheep 
as a manure-producing animal for farm use. 

“And it is worth while to compare the two species further. 
So far as England is concerned, although the sheep ‘ population’ 

* That is putting cattle of all ages as equal to six, pigs as equal to two, and 
horses equal to eight sheep a-piece. 
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varies considerably from year to year, they are upon the whole as 
nearly as possible alike in number; and in the month of June, 
when the agricultural returns are made up and when lambs are 
not above half grown, they are also probably very nearly alike in 
weight. The average carcase weight of the sheep sold at Smith- 
field is barely 80 1bs., which would correspond to a live weight 
of 140 lbs., and that may be considered also the average weight 
of the adult man. Comparing, then, their respective rations, 
their relative wastefulness of food, their weight and number, we 
might reasonably expect that Englishmen ought at the very least 
to be as efficient as English sheep in the maintenance of English 
fertility. But what is the fact? The sheep is the very best live 
stock known to English agriculture, and man is virtually good 
for nothing. What would the English farmer do without his 
flock? ‘Over all the oolitic, chalk, and gravel soils—the light- 
land districts of the country—to be deprived of the assistance of 
the sheep would be ruin to the agriculturist. Man is, on the 
other hand, we repeat it, as live stock, virtually useless to him. 
The excrement of a sheep is worth at least 5s. a year to the 
farmer. In South Lancashire the excrement of man does not 
realize 5d. per head individually. . . . . The agricultural worth- 
lessness of the immense stock of man here ‘folded on the land’ 
thus becomes a perfect scandal.” * 

What, then, is the reason why the sewage cultivator can only 
with safety reckon upon the realisation of one fourth (or some 
such proportion) of the value of the substances which he knows 
to exist in the fertilizer to be applied to his soil? Without doubt, 
the application of such abnormal quantities of liquid to his land. 
The sewage farmer, with corresponding advantages, has difficul- 
ties to deal with unknown to his older-fashioned rival. The 
season, the temperature, the rainfall, must all have his careful 
attention. Who can deny that if the summers of 1868 or 1870, 
with their tropical temperature and protracted drought, offered 
to him special advantages and rare opportunities of profit, a 
wet and cold season, or a frosty spring, would peculiarly try his 
system. As his success will often depend upon a lucky hit or a 
successful pack for market, so will his failure sometime date 
from a little lack of energy, or an unwise or unskilfui application 
of the sewage which must be disposed of. 

LAND ADAPTED FOR SEWAGE-FARMING. 

The best authorities are now agreed that the land selected for 
a sewage-farm should be either nearly flat, or upon a gentle slope, 

* ¢First Report of Rivers Pollution Commissioners,’ p, 72. 
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or should possess the capacity of being laid in some such form. 
There are not wanting, indeed, advocates for rather steep hill- 
sides, so that the sewage can be used two or three times over, 
after the fashion of catchwater meadows ; but this mode of 
irrigation with sewage is found both expensive and troublesome, 
the cultivation of the land being rendered far more difficult. 
With proper management, there ‘should be no difficulty in ex- 
tracting from the sewage, on its first application, nearly the 
whole of its manurial properties, and if this result is unaccom- 
plished it must be from some fault in the cultivator or some 
deficiency in the filtering powers of the soil. To secure this 
most necessary object, the farmer should see that his land is laid ~ 
out in the manner which modern experience has proved the best. 
The quality of the land selected is a point of somewhat less 
importance, provided that it be not too stony or gravelly for 
perfect filtration, and not too stiff for easy cultivation. This 
latter description of land has, indeed, received the sanction of a 
high authority, Mr. Bailey Denton; but notwithstanding the great 
weight of his opinion, I may be allowed to doubt whether the 
theoretical advantages which clays unquestionably possess, for the 
retention of certain valuable elements in sewage, would not be 

' far outweighed by the impediments to their tillage which would 
be offered by their other qualities. A heartbreaking and pro- 
fitless task would seem to be laid upon the man who should 
undertake the cultivation of stiff clay under sewage. A poor 
sand, or not too porous gravel, would probably in the long run 
answer the purpose of the sewage-farmer better than a naturally 
richer soil at a greatly enhanced price. There already exists 
sufficient evidence that the poorest sand will afford an ample 
return for his outlay. At Aldershot he will find almost pure 
silica, with a mixture of actually poisonous peroxide of iron, 
successfully irrigated and cropped. At Barking and Romford, 
plots of the most sterile gravel have yielded unexpected returns ; 
but the farmer will avoid such extremes as these by choice. He 
should, moreover, take care that the land he selects possesses quali- 
ties for the purification of sewage, and also for the utilization of its 
fertilizing ingredients. As a matter of fact, some soils possess 
one of these qualifications without the other. It should be the 
province of the town authorities to select soil suitable for the 
former purpose, whilst the latter must not be lost sight of by 
the sewage-farmer in his estimate of its value for his end. The 
Rivers Pollution Commissioners found that certain soils pos- 
sessed in far greater degree than others the property of nitrifi- 
cation, 7.e., the conversion of ammonia and organic animal 
matter into nitrates; indeed this process hardly goes on at all 
in some soils. When 3°8 gallons were filtered per diem through 
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a cubic yard of Barking soil, the ammonia in the effluent water 
continuously increased, until at the end of three months it rapidly 
approached in quality unchanged and unpurified sewage. 
Beddington soil, on the other hand, submitted to a similar test 
(and in “this case taken from a field which had been continuously 
irrigated with sewage for five years), proved such an admirable 
natural filter, that at the end of the same period, the organic 
impurity in the effluent water had not increased. The various 
experiments of the Commissioners upon different soils are de- 
serving of serious attention. They will be found in their first 
Report, pp. 65 to 69. They seem to show that almost any 
variety of porous and finely divided soil will efficiently purify 
sewage to a much greater extent than any farmer could possibly 
require, and that its cleansing capacity depends upon porosity 
and comminution far more than upon its chemical composition ; 
also that soils possessing extreme nitrifying properties are far less 
valuable for cultivation than those in which that process is 
carried out with difficulty, or not at all. Experience, however, 
has now proved that almost any light or medium soils will repay 
for the application of sewage, though not all to the same extent. 
These points should not therefore be overlooked by the practical 
man, Asa rule, common-sense and the application of principles 
which govern the judgment in the choice of land for ordinary 
purposes, will suffice for that intended for sewage-irrigation ; 
though, if the Commissioners’ experiments are to be considered 
final, science should aid in the selection of land intended for 
this object. 

PREPARATION OF LAND FOR SEWAGE-IRRIGATION. 

The preparation of the land for sewage-irrigation next demands 
attention, and here will be found considerable diversity of opinion 
and of practice. The width of the beds, for instance—a matter 
of no smal] importance—has been the subject of sharp skirmish- 
ing between the advocates of the several plans. I take it, 
however, that among those best qualified to give an opinion on 
laying out land for this purpose, certain principles may now be 
considered definitely settled. That the irrigation should be by, 
surface application, by overflow from grips or carriers, and not 
by the old fashioned and expensive method of hose and jet 5 
that open carriers (as being the least expensive and the handiest), 
should conduct the sewage to convenient points for distribution, 
whence smaller courses should convey it along the centre of 
raised-up beds or ridges (resembling the high-backed lands so 
well known in certain districts); that the drainage should be 
deep and thorough, and the subsoiling perfectly accomplished ; 
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that the slope of the beds should vary with the character of 
the land, a sharper fall being obviously needed on loose soils 
than on more retentive ones ;—these are principles upon which 
competent authorities may now be considered agreed. But 
there are still many subjects which, nevertheless, are warmly 
disputed by the ablest and most experienced men. Taking 
results, however, as his measure of success, the tyro in sewage- 
farming will do well to devote himself to the consideration of 
the systems practised upon the most noteworthy farms; and 
keeping in mind his own special case will consider the 
economy, the scientific practice, and the results of these systems 
in all their details. 

Perhaps no sewage-farm in England offers a better example 
for the study of this subject than Mr. Hope’s, near Romford. 
That gentleman may indeed be considered one of the first who, 
recognising the vast importance of the question, set himself to 
work out its practical solution with an earnestness and intelli- 
gence which have greatly advanced our previous knowledge of 
the subject. For ten years Mr. Hope has thrown all the energy 
of an active life into the working out of the problem we are con- 
sidering, and for the same period he has never hesitated to do 
battle on behalf of a cause which he has espoused with such 
hearty zeal, with all comers who, in his opinion, violate the 
principles—engineering, scientific, or economic—upon which 
sewage-farming should be conducted. In Breton’s farm the 
student may not only see one of the most successful examples of 
sewage-agriculture, but may acquire more exact knowledge 
of the quantity, quality, and details of application of sewage, 
than he is likely to obtain from those who have not made such a 
special study of its varied and peculiar details. 

By Mr. Hope’s kindness, I am enabled to give a plan of this 
farm; and, as the system upon which it is laid out embodies the 
experience and observation of several years, those interested in 
the subject cannot fail to derive from its consideration the know- 
ledge of many practical points which deserve attention. 

r. Hope is an advocate of narrow beds or lands, and the 
whole of Breton’s farm is laid out upon this system; the beds 
being 15 feet wide on each side of the central carrier, or 80 feet 
over all. The advantages which are offered by the adoption of 
this plan are various and considerable; but I will allow Mr. 
Hope to tell in his own words his reasons for, and his mode of 
carrying out, his own principles. 

“I took,” says Mr. Hope, “a lease of the sewage of the town 
of Romford, together with a farm of 121 acres, The town had 
already purchased the farm, constructed the outfall sewer to it, 
and erected pumps and engines. I entered en the farm in 
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September, 1869, and at once set to work to make a clean sweep 
of existing divisions and obstacles, that is, hedges, ditches, banks, 
trees, &c., in order to be able to remodel the entire surface. The 
boundary of the farm was more or less irregular, as are the boun- 
daries of all farms. One of my principal objects was therefore so 
to arrange the distribution of the sewage as to be incommoded to 
the minimum possible extent by these irregular boundaries. Of 
course all farming, if it is to pay, has to be conducted by the aid 
of horses or steam. But neither horses nor steam can cultivate 
the land’ unless in parallel lines, which must also be more or 
less straight. 

“As regards the system of sewage distribution by means of 
the ridge and furrow, this necessity of horse or steam cultivation 
offers no difficulty, as nothing is more simple than to form a low 
ridge by means either of the horse or of the steam-plough ; but 
clearly it would not do to have divisions, whether consisting of 
roadways or main distributing-channels, running in such a 
manner as to interfere with those lines of cultivation. Of course 
the easiest and simplest way of distributing a liquid over a given 
area of surface would be by a series of diverging main channels, 
with minor radiating branches. But such a system would render 
cultivation by horse or steam power absolutely impossible. The 
main distributing-channels must clearly be either parallel with 
the lines of cultivation, or they must intersect them as nearly at 
right angles as possible. 

*«‘ A reference to the accompanying map will show how I have 
carried out these principles on my Romford farm, The highest 
Jand on the farm is at Plots A and U, from which it slopes gradually 
down toa contour line a little above the engine-house. From there 
it falls much more rapidly down to the little valley by the side of 
the river, forming, in fact, a steep hill-side. The comparatively 
flat land above and_ below this hill-side is all laid out or is now 
being laid out, as indicated by the small black lines, in beds, on the 
ridge-and-furrow system, each bed being 30 feet wide. The 
hill-side itself is ploughed horizontally with a turn-wrest plough, 
and then with a double-mouldboard plough thrown into little 
ridges, as if for potatoes, also horizontal. The sewage is applied 
to this hill-side from a carrier running along the top, the hori- 
zontal grooves of the double-mouldboard plough effectually pre- 
venting the liquid scouring away the earth from the plants. On 
this system, Italian rye-grass cannot, of course, be grown, nor 
can cereals; but the slope of the hill-side is far too rapid to 
permit of the application of any liquid by irrigation if the 
surface were left smooth ; this is therefore no drawback. 

“It will be observed that a roadway leads to every plot and 
to each bed in every plot; also that the land is so laid out that 
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the beds abut, as far as possible, on the irregular boundaries of 
the farm, so that they may not interfere with the parallel lines 
of cultivation. I fixed the width of the beds at 30 feet, after a 
number of very careful experiments to ascertain what was, all 
things considered, the best and most convenient width of bed for 
the economical distribution of sewage; and this bed combines 
other great advantages not connected with irrigation; for the 
area of a bed is at once obtained in square yards with absolute 
precision by measuring the length and multiplying by 10. 
This, for selling market-garden crops, is a very great convenience. 
The half-bed of 15 feet from ridge to furrow is also a conve- 
nient width for harrowing, rolling, drilling, mowing, or raking 
‘in twice,’ as the farmers say. 
“The sewage is delivered on to the farm by gravitation some 

20 feet below the higher portions of the farm. In order to reach 
these, I put up a sheet-iron trough on wooden legs, which reaches 
from the engine-house to various parts of the farm, where the 
level of the ground admits of the sewage being carried on in 
ditches, or carriers formed in low earth banks and lined with 
concrete. The concrete carrier is the best, but of course after a 
certain height it becomes too expensive and wastes much land by 
its spreading base; hence the substitution of iron. Both are so 
constructed as to distribute the sewage to the minor gutters in the 
beds passed on the way, if desired, as well as to convey it to more 
distant parts. This the infinitely more expensive pipe used in 
some places would not do.”* 

The map annexed, and Mr. Hope’s description, will give a very 
clear idea of the mode which has commended itself most highly 
to modern authorities, but about the smaller details of which 
there is yet some dispute. The catchwater system, I have before 
said, yet finds its defenders, but it seems far better adapted for 
simple irrigation than for the utilization of sewage. This mode 
is so generally understood that it is unnecessary to explain its 
operation ; but it seems a self-evident proposition that sewage 
delivered over successive areas or beds cannot equally and satis- 
factorily irrigate them alike. This latter, however, should be the 
object, if any adequate money return is looked for. Every ton 
of sewage should be carefully husbanded, expended where it is 
required, and by no means allowed to run to waste, as some of it 
inevitably must, in the beds which it at first reaches, under the 
catchwater plan. 

The cost of the preparation of land will of course vary 
with circumstances and localities. At Aldershot, where much 
of it was levelled at great expense, it probably was not less 

* ‘Sewage Irrigation.’ A lecture by W. Hope, V.C., p. 11. Stanford, 1871. 
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than 40/. or 50/7. an acre, an outlay, however, in that case amply 
repaid, At Bedford (a successful example of sewage-farming), 
it did not exceed 10/. per acre, including covered earthenware 
carriers. It will probably be found, where suitable land is 
selected, to range from 10/. to 20/., and to average 15/. per acre. 
This sum will not include the conveyance of sewage to the 
farm, nor the erection of pumping machinery for its elevation 
to the height requisite for its distribution. 

EXTENT OF LAND REQUIRED. 

The quantity of land required for the disposal of all the sewage 
of a town should be a serious consideration; and the farmer will 
be wise to provide land according to the estimated increase of the 
population. He will, however, have very considerable difficulty 
in deciding at the present time upon the acreage of land which 
ought to be put under sewage. For the purification of the sewage 
has been hitherto far more studied than its utilization. This 
fertilizer, of which we are beginning at last to understand the 
true value, has hitherto been treated as waste, and much land 
has been occupied simply for the purposes of filtration. The 
capacity of the soil in this respect is well-nigh unlimited. 
The Rivers Pollution Commissioners give it as their opinion, 
that 5 acres of land, drained 6 feet deep and thoroughly 
well, will suffice for the purification of the sewage of 10,000 
persons, if it be only divided into equal plots, each of which 
shall receive the sewage of six houses. The object of the 
sewage-farmer will be, of course, to spread it over the largest 
area compatible with remuneration ; the prevention of waste 
and the extraction of nitrogen will be his chief cares. Hope- 
less, indeed, may he be of the realization of any pecuniary result 
should he select such a farm as Barking for his model, At 
that place, if Mr. Morgan’s method of calculation be reliable, 
the sewage of no less than 335 persons was poured over every 
acre in 1870. The opinions of practical men now point, how- 
ever, to 50 or 60 as the number of persons who can beneficially 
contribute to each acre. As a matter of fact, at least double 
that number yield ammonia to most of our sewage-farms. At 
Croydon 100, at Bedford 140, at Banbury 80, and at Aldershot 
80 individuals thus contribute; but Mr. Hope, with the light of 
recent experience, descending from 50 to 40, from 40 to 30, and 
from 30 to 20, is now strongly of opinion that the latter number 
represents something like the normal proportion of human beings 
whose sewage should be disposed of per acre ; and for this simple 
reason, that he is sanguine enough to believe that by proper 
management the whole of the nitrogen derived from such a 
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number of persons can be restored through the soil, that only 
our present ignorance prevents our securing crops which will 
pay for such an application, but that vegetation is unable bene- 
ficially to appropriate a greater amount. With such differences 
of opinion, enough land should at any rate be secured ; and, for 
reasons which I shall presently enter into, I think the farmer 
should not estimate more than 40 or 50 persons to the acre, and 
possibly less than either of those numbers. 

The quantity of water supplied to the population will deter- 
mine approximately the strength and amount of sewage on 
which he has to depend, assuming that the storm-water is 
excluded from the sewers, and that they do not receive land- 
drainage to any extent. It is almost impossible for the farmer 
to deal satisfactorily with sewage which will be infinitely 
increased in quantity (at the same time that it is diluted in 
strength) when he least requires an addition in such a shape. 
Nevertheless, so little attention has been paid to this important 
point, that at Bedford, where the supply of water to the inha- 
bitants reaches but 150,000 gallons daily, the average quantity 
of sewage which reaches the pumping-station is no less than 
600,000 gallons. At Warwick the sewage amounts to double 
the quantity of water supplied to the population; and at Dover, 
with 1,000,000 gallons of water-supply, the discharge from the 
sewers amounts to 3,500,000 daily. Where each inhabitant is 
supplied with 30 gallons of water per diem, a total of 50 tons per 
head per annum will be available for sewerage purposes ; and, as 
this is a fair and liberal but at the same time not excessive 
supply, we may take it as a basis for our calculations on the sub- 
ject. This quantity, where 50 persons contribute to each acre, 
will give a supply of 2500 tons of sewage per acre per annum, 
equivalent to a vertical depth of 25 inches, which, in dry districts, 
will fully equal that of the rainfall; while taking 100 persons 
as contributors, no less than 5000 tons of sewage, containing 
ammonia of the value of upwards of 40/. per acre, will have to 
be disposed of, and, I need hardly add, in a great degree wasted. 

But unsatisfactory as is this prodigality, far greater quantities 
than even the latter are lavished at present upon some sewage- 
cultivated land. When Mr. J. C. Morton published his ‘ Agri- 
cultural Experience of 300,000 tons of North London Sewage’ 
in 1867, he estimated that at Barking 100 tons of sewage would 
be required to produce one ton of rye-grass over and above the 
natural and unassisted growth of the land. What have been 
the facts? In 1870, a year of exceptional drought and heat, no 
less than 314 tons of sewage were used for every ton of grass cut ; 
while in one instance the prodigious quantity of 450 tons was 
applied for each ton of grass produced! That is to say, 11,500 
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tons of sewage were used per acre for the production of 232 tons 
of grass (the actual yield where this extraordinary irrigation was 
carried out). As, however, it is almost impossible to believe 
that this represents anything but a very exceptional state of things, 
I prefer to draw attention to the amount of sewage applied over 
the whole farm upon rye-grass. This, in the year alluded to, was 
8688 tons per acre, which resulted in 274 tons of rye-grass for 
cutting ; in other words, 314 tons of sewage to 1 ton of grass. 

Now, the average rainfall of this district of Essex scarcely 
exceeds 21 inches annually, and may be taken at 17 inches for 
the growing period from February to November. In 1870, a 
deficiency existed in those months of not more than 6 inches ; 
and taking an inch of rainfall to amount to 100 tons per acre, as 
it does approximately,* we have the fact that a deficiency of 
rainfall of 600 tons, replaced by 8688 tons of sewage (or in other 
words 14 times the amount of the deficiency), was only equal 
to the growth of a crop of grass representing two-thirds of an 
average of that grown upon sewage-cultivated land! These facts, 
taken from Mr. Morgan’s Report for 1870, are very discouraging. 
Assuming that much of the land upon which the grass was 
grown would have produced no crop at all under the burning 
sun of last summer, in its natural state, it yet seems incredible 
that upwards of 7 feet in vertical depth of fertilizing liquid, 
yielding nitrogen of the value of 70/. and upwards per acre, 
should bring forth such a miserable return. I have before said 
that there are quicksands which the sewage-farmer must avoid, 
as well as beacons which should guide him; and I think these 
figures (assuming their correctness) conclusively prove that the 
greatest waste may be accompanied by insignificant results, and 
that the selection of land should be a matter of much fore- 
thought and caution. 

CROPS. 

The crops which have already been cultivated under sewage, 
with more or less success, are legion. Indeed, it may be doubted 
whether any plant would not to some extent pay for its applica- 
tion. I need not spend time, therefore, in the enumeration of such 
plants, herbs, roots, and fruits as may be seen by any visitor to 

* The following Table may be useful to those who wish to estimate the weight 
or bulk of rainfall or sewage per acre. It is extracted from Mr. G. J. Symon’s 
* British Rainfall,’ 1865:— 

| 

Inches} .. .«. 0°3 0-4 0°5 0°6 0-7 0°38 0-9 lin. 
Tons per acre 10 20 30 40 50 61 71 81 9L 101 
Gallons 29 2262 | 4525 | 6787) 9049 | 113)2 | 13574 | 15836 | 18098 | 20361 | 22620 

1089 | 1452 | 1815 Cubic feet ,,7 363 726 
10°3 ft.) 11°3 ft. sli 

| 
Acubeof ,, Tl ft. | 9°0 ft. 

2178 | 2541 | 2904 | 3267 3630 
13°0 ft.) 13°6 ft.| 14°3;ft. 1 pi 15°4 ft. 
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a sewage-farm. Suffice it to say that any ordinary farm-crop can 
with certainty be grown, and that garden products will revel in 
the congenial richness and moisture of the land. This latter 
description of produce will undoubtedly yield far larger returns 
than any farm-crop, provided a satisfactory market can be 
found ; but except in the neighbourhood of the metropolis, or 
any very large towns, it may be questioned whether the market- 
garden branch of the farmer’s business will not be the most 
hazardous, and whether it will in all cases prove so remunera- 
tive as some sanguine persons have led us to believe. It is plain 
that the easy access to some rather populous place, which he 
will in most cases enjoy, the considerable rent and other charges 
upon his land, and the superiority of his produce in this depart- 
ment, will all tend to induce him to cultivate some considerable 
portion of his farm with crops of this description; but it is also 
evident that the cultivation of 400 or 500 acres as market-garden 
would be completely out of the question, if dependence must be 
placed upon such consumption as a town of 20,000 or 25,000 
inhabitants would afford. The addition of such an area to the 
land already tilled for this purpose would swamp the: market. 
When sewage-farming is better understood market-gardeners 
may be eager each to occupy his plot upon the farm, but in 
the mean time, with a large area of land under sewage, and a 
limited demand for such produce, other crops which are in 
greater request must continue to be grown. The growth of 
cereals and of roots, &c., must not therefore be discouraged, for 
in these the sewage-farmer will find his most certain market, 
though not his most remunerative return. I shall proceed to 
discuss the claims of a few of these crops to his consideration. 

Italian Rye-grass,—This plant has hitherto deservedly enjoyed 
a foremost place on all sewage-farms. There is none better 
adapted for the cleansing of sewage, and this, with its easy culti- 
vation and immense yield, makes it one of the most reliable and 
valuable of any crop upon the list. From 40 to 50 tons per acre 
can with certainty be produced in 14 months from a well laid 
down and well managed plot of this grass. It should be drilled 
in August or September, receive a light sewaging, and be cut 
once during the autumn, and, under favourable circumstances, it 
will bear five, six, or-seven cuttings during the next season ; after 
which, in most cases, it will be better to break it up. Until 
recently, it was almost invariably allowed to remain down two 
years, under the impression that, as a perennial, it should stand 
at least that time without exhaustion. I believe that nearly 
all sewage-farmers have now agreed that one year is all that 
it is safe to reckon upon for a full crop. On a number of 
farms which I visited during the spring of the present year, I 
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have found in nearly every case the second year’s crop patchy 
and variable, and evidently much affected by the winter. Mr. 
Hope informs me that if cut at the proper time, and never allowed 
to seed, it will make a total growth of 150 to 200 inches in the 
time I have named. For every one of these inches a weight of 
half a ton per acre will be produced, so that 75 to 100 tons per 
acre are within the limits of its capabilities of production. 
Although the latter figure has perhaps never been attained, au- 
thentic instances of the former are not wanting. It is plain that 
a plant possessing such manifest advantages to the sewage-farmer 
will be likely to hold its place in his rotation, since under proper 
management there can be no fear of the successful disposal of 
his crop. I put entirely on one side the cases where it has been 
grown and found unsaleable, as such a state of things could 
only arise from bad management. The grazier who should 
neglect to provide a sufficiency of live stock for the consumption 
of his grass, would not hold a very high place in the estimation 
of his fellows; neither would I take as an example the sewage- 
farmer who neglected to find mouth or market for his pro- 
duce. It is much to be desired that some really satisfactory and 
efficient artificial means could be devised for the turning of large 
crops of this kind into hay. An invention of this description 
would add immensely to the value of the sewage-farmer’s pro- 
duce; and there should be little doubt that such difficulties as 
now exist will speedily be removed whenever a serious demand 
arises for such a machine. 

Mangold.—This is another of the mainstay crops of the irri- 
gator, well repaying considerable applications of manure. Easily 
stored, readily saleable, and wholesome in use through the whole 
of the spring months, it is no wonder that large breadths of 
it should be found in cultivation on most sewage-farms. The 
irrigator possesses such facilities for its successful planting that 
it may be questioned whether this mode of cultivation has yet 
received all the attention it deserves. It is generally drilled in 
May and sewaged freely as soon as above ground, and by this 
means crops of 40 or 50 tons are easily secured. The advantage of 
planting would be the clear gain of nearly two months to the land, 
which might have already borne a crop of early potatoes or other 
produce before its occupation by the mangold plant. I would not 
place the limit in the yield of this crop at the tonnage I have named, 
I believe 60 or even 70 tons per acre are quite within the culti- 
vator’s reach; indeed such amounts have been produced under 
ordinary tillage ; and when it is remembered that roots at two feet 
apart, and of an average weight of one stone (14 lbs.) each, give a 
crop of 68 tons per acre, I think that with the advantage he pos- 
sesses of absolute certainty of plant, and with his command of 
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liquid manure, the skilful cultivator need not despair of obtain- 
ing at least such a result. But it may be questioned whether in 
all cases it is advisable to rely wholly upon sewage for the 
mangold crop; a dressing of phosphatic manure, followed by 
irrigation later in the season, might yield results superior to 
those obtained by the operation of the latter manure alone. The 
irrigation of the plant early in the season may do quite as much 
harm as good. It is possible to starve a plant as well as to feed 
it by the use of large quantities of liquid in cold weather. On 
rich and heavily manured land, the agriculturist well knows that 
hardly any amount of drought and heat affects the mangold crop, 
prov ided the plant is fully “established and the land deeply sub- 
soiled: the magnificent crops obtained in 1868 and 1870 attest 
this. Could the cultivator of this description of land rely upon 
some of the advantages possessed by the sewage irrigator, it is 
probable that he would more than vie with him in the abundance 
of his produce ; but no light-land cultivator can hope to approach 
without sewage the production of him who has it at command. 

Sugar-beet has lately received some attention in this department 
of agriculture ; but it is to be feared, from the experimental crops 
at present tested, that a deficiency of saccharine matter exists in 
roots grown under sewage. If, however, further experience 
should suggest the means of overcoming this difficulty, the im- 
portance of this crop could hardly be exaggerated, as large yields 
could with certainty be secured; and the success of beetroot- 
sugar manufacture in this country is no longer a matter of con- 
jecture. 

Cabbage.—The well-known greediness of the Brassica tribe for 
rich ammoniacal manures and deep cultivation sufficiently ex- 
plains the great success of this crop under sewage. Immense prices 
have been obtained during the past few years for such varieties as 
meet the wants of the market; and in 1870,—a season when few 
ordinary gardeners could show a plant of this valuable vegetable— 
sewage-farmers realized in some cases not less than 70/. per acre 
for their produce. At Barking a crop of Collards, which had 
occupied the ground but three months, fetched 73/. per acre, 
and similar instances are not wanting. Moreover, the succulence 
and tenderness of sewage-grown cabbage is well known. ‘ Joost 
lik’ a bit o’ marrow,” was the character given of his cabbage by 
the bailiff of a well-known sewage-farm. Mr. Hope, at the 
Farmers’ Club in 1870, mentioned a case which sufficiently 
illustrates the superiority of cabbage grown by this method to 
that produced in the ordinary manner: 600 dozen of this vege- 
table were sent to Covent Garden in one day, half of which were 
cultivated without and half with sewage. The 300 dozen of 
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sewage-grown cabbage were bought at once for 14d. per dozen ; 
the remainder went off very slowly, first at 8d., then at 6d., per 
dozen, and were with much delay disposed of. There should be 
no difficulty in growing 40 or 50 tons of the large cattle-cabbage 
to the acre, and such a yield would afford an ample return to 
the grower. 

It is almost needless to say that Carrots and Parsnips are 
easily cultivated, and that very large crops of them have been 
obtained. 

Potatoes ——The cultivation of this plant has much increased 
of late years upon sewage-farms. Its ready sale and facility of 
storing will account for this, and though; on the one hand, we 
have no evidence of the production of superior crops under irri- 
gation to those obtained by other means, it does not seem, on 
the other hand, that this mode of cultivation renders the plant 
more subject to disease. Perhaps we have hardly experience 
enough, at present, upon the latter point; but, on two well- 
known sewage-farms at least, | have been assured that a diseased 
tuber has not been seen, though its cultivation has proceeded for 
some years. The short time that the early varieties occupy 
the land should render them objects of special attention to the 
sewage-farmer, and he.will probably find it to his advantage in 
many cases to substitute a certain breadth of potatoes for some of 
the above-mentioned crops. I shall have occasion to allude to 
this subject further on, and as the cultivation of this plant under 
sewage in no way differs from its ordinary culture, I need only 
thus briefly call attention to its utility to the sewage-irrigator. 

Cereals.—I now turn to the cultivation of Cereals, and the con- 
sideration of the question whether they can take their place in the’ 
routine ofan irrigated farm. The attention of those interested has 
for some time past been given to this problem, for upon it hangs 
another connected closely therewith, and one which some day or 
other must force itself into prominence. Unless grain crops 
can be cultivated successfully, 1 confess 1 do not look upon the 
establishment of sewage-farms on an extensive scale with any very 
sanguine expectations of immediate success. The keeping of large 
numbers of stock must, I am persuaded, eventually become a 
chief part of the business of the sewage-farmer upon all extensive 
occupations ; but without straw this would be impossible. More- 
over, I firmly believe that the use of sewage as an auxiliary 
to other manures will extend, and that farmyard-dung will be 
hardly less valued by the sewage-farmer than by the ordinary 
agriculturist. There are certain crops (onions, for instance) 
which have already proved their partiality for such a mixture ; 
and it is plain'that on many descriptions of soil (though perhaps 
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not on all) the benefit to the condition of the land from the use 
of straw-manure must be considerable when the constant wetting 
is taken into account. Further, by the use of dung the area 
of land under sewage may be increased, since the former 
manure can in some cases be reserved for crops to which (at 
least in certain stages of them) irrigation is undesirable. Great 
stress must be laid upon this point. The market for milk, 
meat, and corn is unlimited; the sale of the other produce of 
the farm is restricted by a variety of circumstances. The 
favourite theory of some authorities, that sewage and sewage 
alone is needed for the production of every kind of crop, will hardly 
bear examination. Granted that such is the case, the question 
may be asked, what is the actual waste of nitrogen in the produc- 
tion of certain crops? and how is that waste to be accounted for, 
except by the excessive application of liquid? Heretical as the 
opinion may be, I am persuaded that no theory as to the sufficiency 
of any one kind of manure will be allowed long to stand in the 
way of the practical farmer, but that if the union of these manures 
should prove as beneficial upon sewage-farms as that of others has 
already done to ordinary agricultural land, a great advance will 
have been made in the application of the system upon an exten- 
sive scale. 

The natural tendency of excessive applications of liquid to a 
soil containing an appreciable amount of aluminous matter is to 
render it sticky, and, as it dries, lumpy and hard of cultiva- 
tion. On the other hand, the tendency of farmyard-dung is to 
open it and render it friable, pervious to rainfall, and generally easy 
of tillage. The term “velvety,” well known to gardeners, suffi- 
ciently expresses this most desirable condition—a state in which 
every fibre and rootlet gets free play, and the perfect development 
of the plant is thereby assured. It must be distinctly understood 
that nothing has yet been done with sewage which has not been 
also accomplished without it. Great crops and fabulous proceeds 
have, indeed, been realized by its aid, but returns fully as large 
have also been reaped by the use of London or other dung. Its 
value as an aid can hardly be estimated, for it may often be the 
means of saving crops which no reasonable expenditure of time 
or money could otherwise preserve ; but many market-gardeners, 
in the environs of London especially, where their business is 
conducted with prodigious skill, could probably show greater 
average returns than any sewage-farmer has yet been able to 
demonstrate. Ido not speak of the expenditure, nor do I allude 
to the exceptional crops with which exceptional seasons will some- 
times reward the one kind of cultivation and sometimes the other. 
I only assert that sewage applied in unlimited quantities has not 
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yet been proved superior to other manures also administered 
without stint. It is in the manner of its provision to the soil that 
the chief benefit lies. ‘* L’eau doit étre la charrette de Vengrais” 
was the expression of the celebrated French chemist Dumas, when 
he saw the result of the Barking irrigation; and although we may 
not feel disposed to admit this in its fullest sense, we must allow 
that, for facility of application and readiness of command, sewage 
is incomparably superior to other manures. In such sense water is 
undoubtedly the best dung-cart. 

Mr. Morgan’s experience, at Barking, last year, distinctly goes 
to prove that a good dressing of dung, followed by irrigation, is, 
at any rate, advisable in the case of onions. ‘“ Even up to the last, 
the influence of the dung made itself apparent,” says that gentle- 
man, in describing the cultivation of a field of onions, the 
crop on which was sold on the land at 43/. per acre. 

The comparative smallness of the returns from corn compared 
with those from many other crops must not, therefore, be allowed 
too much to influence the sewage-farmer. If its cultivation can be 
made successful—if cereal crops can alternate with green produce 
on some lands, and can be taken in succession on others—the 
moderate amount of labour required for their production, and the 
other advantages I have named, may weil be set against the ex~- 
ceptional returns from some other sources. It has been much 
doubted whether cereals can be made to stand up under large 
applications of ammoniacal manure in such a form. | fail to see, 
however, any greater difficulty to the sewage-farmer than to his 
brother agriculturist in this particular. Undoubtedly land may 
be so enriched that the prospect of a good crop of corn in an 
ordinary season is hopeless. But successive crops or skilful alterna- 
tions should correct such a state of things, and large crops of straw 
would represent an unusual value under his special circumstances. 
Moreover, what evidence we have at present goes to prove that, 
even on unfavourable soils, good crops of wheat or other cereals 
may be reaped even in successive years. ‘There is now growing 
at Barking, on poor stony gravel, a crop of wheat, the fifth in 
succession, ‘The soil is hot, poor, and naturally unfavourable to 
corn; nevertheless, last year, the produce was 5 quarters 6 bushels 
of wheat per acre, and the total return (with straw) 197. 5s. 8d. 
The present appearance (July) of the growing crop is also very 
satisfactory. In the same year a piece of wheat on the same farm, 
to which sewage had not been applied, but on far superior land, 
yielded but 3% quarters per acre. At Romford, Mr. Hope has 
grown large crops of oats experimentally, and barley has also 
been so successfully cultivated as to demand further trial. If, 
then, under, cereal cultivation sewage can be applied to a far, 
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larger area of land than has hitherto been deemed practicable 
ah a considerable amount of the produce finds‘its own market 
in the mouths of cattle upon the farm, and if dung can be 
made available for such crops as especially need it—these, I 
take it, are substantial advantages, and such as are likely to 
advance this mode of sewage utilization. It will not do to put 
the 15/. an acre, which the corn-crop may be expected to pay, 
in gross, against the far larger returns from occasional specu- 
lations in market-garden or other produce, unless at the same 
time the farmer reckons the benefits to those other crops and the 
other advantages which are likely to accrue from the adoption of 
this method. 

I must not be understood as advocating, under all circumstances, 
the growth of corn. In cases where straw is cheap, or where 
stable manure is procurable at a low price, it may be advisable 
to concentrate the liquid manure upon a smaller acreage ; in such 
cases nearly all the advantages I have described might be 
reaped without the drawbacks. 

MopeEs or CROPPING. 

Taking the hypothetical case of a farm of 500 acres receiving 
the sewage of a population of 20,000 persons, or at the rate of 
40 persons per acre, I will now endeavour to estimate what return 
may reasonably be looked for, were such a system as I have been 
describing carried out. The amount of water-supply before men- 
tioned, viz. 50 tons per head per annum, would afford a total of 
1,000,000 tons annually for the irrigation of this farm ; or, in 
other words, 2000 tons per acre would be at the disposal of the 
farmer over the entire area of his land. But if 150 or 200 acres 
of this could be cropped with corn, a much larger supply would 
be available for the remainder, since moderate application would 
only be required for the cereals grown in succession, whilst those 
after cabbage, mangold, and similar produce, should require no 
irrigation at all. On the following page I have endeavoured to 
show that, at the present market value of sewage, a reasonable 
remuneration might be expected from the adoption of this course. 
I shall assume that, in the case in point, 200 acres are annually 
cropped with cereals, 100 acres with rye-grass, 50 with mangold, 
50 with cabbage, and that 100 acres are devoted to market-garden 
crops. The following table and diagram will plainly show the 
course of cropping upon the 400 acres of farm land. I will 
suppose the land divided into plots of 50 acres, each of which is 
represented by a column in the diagram :— 
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Course of Cropping upon 400 Acres of Sewage-Farm. 

100 acres cereals after mangold and cabbage. 
100 ,, cereals after cereals. 
100 ,, Italian rye-erass after cereals. 
50 ,, mangold after rye-grass. 
50 ,, cabbage after rye-grass. 

400 ,, 
100 ,, market-garden section. 

Total .. 500 ,, 

Dracram exhibiting succession of Crops upon the above 400 acres, 

(Shift of four years.) 

50 Acres. 50 Acres. | 50 Acres. 50 Acres. | 50 Acres, | 50 Acres. 

First year . Corn Corn Corn Corn Mangold Cabbage | Rye-grass | Rye-grass| = 400 

Second year | Rye-grass | Rye-grass} Corn Corn | Corn | Corn Mangold | Cabbage | = 

Third year. | Mangold | Cabbage | Rye-grass | Rye-grass| Corn’ Corn Corn Corn = 

Fourth year Corn Corn Mangold | Cabbage | Rye-grass Rye-grass Corn Comm 
| 

It is plain that the above plan would offer many advantages ; 
for, whereas cereal crops would never be taken more than two 
years in succession, a large proportion of them, and a convenient 
and moderate proportion of such crops as would be required for 
consumption upon the farm, would obviously reduce the diffi- 
culties of the disposal of the farmer’s produce to a minimum. 

I believe that a stock of 150 cows could well be maintained 
on such a farm, and I shall proceed upon the supposition that 
such is the case, I will first, however, remark upon the cropping 
of the land. I have taken, for the sake of simplicity, such well- 
known farm-crops as mangold, cabbage, and rye-grass, though 
there are others scarcely less entitled to the sewage-farmer’s 
favourable regard, For instance, upon a portion of the mangold 
land he would most likely grow carrots or parsnips, and potatoes 
might take the place of cabbage on such proportion as he chose 
of the Jand set down for the latter, Iam only endeavouring to 
show, that with a town of 20,000 inhabitants, and with 100 
acres given up to market-garden produce, he should on the 
remainder cultivate such crops as he can either dispose of him- 
self, or find a market for without much trouble. The rye-grass 
should be sown as early as possible after the harvesting of the 
corn crops, the mode of cultivation being followed which has 
been before described. The land should be broken up in the 
November of the following year, and irrigated during the winter 
in readiness for the mangold and cabbage crops which are to 
follow. The cereal crops should of course take the place of 
these as soon as practicable. 

50 Acres. | 50 Acres, | Acres. 
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REcEIPTsS FROM SEWAGE Farm—500 Acres. 

Stock: 150 Cows in full profit ; 30 Lorses. 

Cereals—200 acres wheat (or corresponding value in other £ 8. d. 
cereals), 43 qrs. per acre, at 50s... .. « «+ 2,250 0 0 

Rye-grass.*—100 acres, at an average crop of 40 tons. Total 
crop 4000 tons, less 153 days’ consumption of 150 
cows, at 13 cwt. per head per diem, from May 1 
to October 1. 2279 tons for sale, at 10s. .. .. 1,189 10 0 

Cabbage.—50 acres. Average crop 40 tons per acre. Total 
crop 2000 tons, less consumption of cows, 1 cwt. 
each per diem for 92 days, from October 1 to 
January 1. 1310 tons for sale,at 15s, .. .. 907 10 © 

Mangold.—50 acres. Average crop 40 tons per acre. Total 
crop 2000 tons, less consumption of cows, from 
January 1 to May 1, 120 days, at 1 cwt. each 
per diem, Crop for sale, 1100 tons, at 15s... 825 0 0 

Milk,—From 150 cows in full profit, averaging each 12 ier 
per diem, at 2d. per quart .. 5,475 0 0 

Cows.—Sold off after being milked 6 months, 150: x 2= 300, 
at 151. per head .. yemiae #143500 [00,0 

Market-Garden.—Portion of farm, 100 acres, at 300... - 3,000 0 0 

Total receipts .. .. . 18,097 0 0 

EXPENDITURE ON SEWAGE Farm—500 ACREs. 

Cropping 200 acres Cereals, 100 acres Rye-grass, 50 acres Cabbage, 
50 acres Mangold, 100 acres Market Garden. 

Rent, rates and taxes on land, at 47. per acre .. .. «. « 2,000 
Labour on corn land, 200 acres, at 47. per acre AOresices ec 800 
Ditto on mangold and cabbage land, at 6/7. per acre Ho Dye 600 
Ditto on rye-grass land, at 61. PORACE Hilo Kel iiver Nyabiaeye- 600 
Ditto on market-garden, 100 acres, at 15/7. a4 Baa Wipica eat ee OUL, 
Seed corn: 2 bushels of wheat (or its equivalent), at 7s. .. 140 
Seed: cabbage and mangold, at 10s. per acre .. .. «. « 50 
Rye-grass seed: 3 bushels per acre, at 7s. oS Ud Sh hs 105 
Seed on market-garden portion, at 20. per acre sal S20 iar 200 
Implements, repairs, and tradesmen’s bills ..  .. 2. o» 500 
Horse-keeping : 30 horses, at 807... 900 
Cake or corn for 150 cows, averaging 3 Ibs. per "head per 

diem = 73 tons, at 10/. per ton .. oe 730 
Superphosphate, or other artificial manure, 15 ‘tons, ‘at Bl. = 75 
Hay for cows, 100 tons, at 52. AS, Cui cee Cog Somme 500 
Coals for engine .. Spi Heke -obhee sa 150 
Cows in full’ profit bought i in, 300, at 200. Bo ee! sates OOO 
Loss on cow stock, average 5 per cent... . 150 
Waste lands, roads, buildings, &c.: allowance for 40: acres, ‘at 4l. 160 

Total gross expenditure... oe) fen) los OO 
Interest on 10 0002. capital, at 10 per cent. ee) 1000 
Balance for sewage, being at the rate of a 

fraction less than 2d. per “ton (-46488d.) 
S ceciccooce so coo eu ceo oeS: 

0 0 

* If this crop should not find customers, the farmer must substitute on 40 acres 
some cther crop of ready sale, such as potatoes. It must be remembered that the 
consumption of 30 horses has to be deducted from the portion set down as saleable. 
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A necessity would exist for the use of 600,000 gallons, or 
about 265 tons, of sewage per diem, during the winter as well 
as the summer months; and 100 acres of land broken up and 
divided into portions which should receive alternate floodings, 
would readily accommodate that amount of liquid, even sup- 
posing none were required in other quarters of the farm during 
that period. The question then arises whether this would saiice 
for the summer and hot-weather supply of 400 acres of land, 
for 1 assume at once that the 100 acres of cereals after green 
crops will require none. It will be observed that in my figures, 
on page 415, 1 have allowed for the purchase of 15 tons of 
superphosphate or non-ammoniacal manure, and by the applica~ 
tion of this to the mangold, at the rate of 5 or 6 ewts. per acre, 
a vigorous start would be ensured to that plant, and the dangers 
which beset early irrigation would be obviated, at the same 
time that the supply of sewage would be ecnanmneenl Culti- 
vated in this manner, it can scarcely be doubted that an occa- 
sional application of 100 or 200 tons per acre during the summer 
and hot weather would be ample to maintain the strength of 
the plant, and bring to maturity a satisfactory crop. 

The cabbage might be planted in May or June, on land also 
prepared by copious irrigation, and this crop and the rye-grass 
would require a Considerable proportion of the available sewage 
to ensure aheayy return. If 100 tons of sewage should be equal t to 
the production of one ton of grass (and I see no reason to doubt its 
power in this respect under good cultivation), 400,000 tons would 
be the quantity required for irrigating 100 acres of rye-grass for 
the production of 40 tons per acre, and I will endeavour to esti- 
mate the quantity required for the different crops, and compare 
it with the amount at disposal. 

Tons of Sewage available for application to Crops on Farm. 

Sewage in Tons. 

Rye-grass, 100 acres, at 4000 tons peracre .. .. «.. 400,000 
Cabbage, 50 acres, at 2000 tons per acre .. .. .. =. 100,000 
Man: cold, 50 acres, at 1000 tons per acre .. .. . «= 900,000 
M: iket-garden, 100 acres, at 2000 tons peracre .. .. 200,000 
Wheat, 100 acres, at 2000 tons per acre .. .. .. +. 200,000 

Balance: .);..),\/ fs: Gat CORRE Mee Te eSLOL LUD 

Total’ ey lck,t. cacy eae Pees «oe EL OOOOOD 

If it be objected that in these figures I have made no allowance 
for the inevitable winter waste in sewage, and that for the eight 
months of growth a total of about 666,000 tons only woul be 
for theoming, I answer that I recognise no necessity for such waste, 
and that the land which receives the winter sewage should ne 
laying up stores of ammonia which should be yielded up when 
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required. With the system of flooding grass land in winter 
I have no sympathy. 1 would scarcely deny that in some cases 
it may be unavoidable, but the destruction of all the fine clover 
and grasses, and the creation of a rank growth of coarse herbage, 
neither valuable for hay nor for pasture, is scarcely the way to 
ensure success in sewage-farming. 

One of the chief sources of profit to the sewage-farmer is 
the growth of second crops, for which he possesses such spe- 
cial advantages. The 100 acres of garden-ground allowed for 
in the above case will afford him ample scope for the exer- 
cise of his skill in this direction ; in case, however, he should 
be very eager of distinction in this line, there is no reason 
why potatoes or other early produce should not be taken before 
the planting of some portion of the cabbage and mangold, and 
the figures 1 offer would be proportionally swelled by such 
additions to his crops. 

In concluding this part of the subject, I will remind the 
reader that 2000 tons of sewage per acre, which are allowed for the 
market-garden, wheat, and cabbage, severally on the above farm, 
are of the intrinsic value of 162. 13. 4d., and that I have not taken 
into calculation the very large quantity of first-rate manure which 
the farmer will have at hand for certain of his crops. I will 
also direct attention to the great benefit which the intermission 
of irrigation for the period of one year, allowed by the above 
plan, must yield to most descriptions of land. 

There are certain times of the year when an extra supply of 
liquid is very desirable, and when the dilution of the sewage 
beyond the point usually reached is a matter of considerable im- 
portance, independent of the fact that the effluent water is seldom 
free from all traces of ammonia. The interception of the puri- 
fied sewage can in most cases be managed with little difficulty, 
and times may come when irrigation, with such a fluid even, 
may be beneficial. At Romford, Mr. Hope has found such dilu- 
tion absolutely necessary ; and at Aldershot pumping-machinery 
is in course of erection with a similar object. It will plainly, 
therefore, pay the sewage-farmer to conduct the drainage of his 
land to such a point that he can possess himself of this advan- 
tage at his option. 

SToc.k. 

With regard to the kind of stock most desirable upon a 
sewage-farm, I have little difficulty in pronouncing in favour 
of cows. No one possesses the facilities for the production of 
milk that distinguishes the sewage-farmer. With an abund- 
ance of food of the most succulent and suitable character at 
command all the year round, he should be able, in this item 
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at least, to beat all his rivals out of the field. At the price at 
which I have reckoned milk, viz. 8d. per gallon, no doubt 
can exist of a market for every quart which he can pro- 
duce, and I would therefore urge its especial advantages over 
the production of meat. There can be no question that the 
supply of really pure and wholesome milk is by no means equal 
to the requirements of the population. It is seldom that the 
children of the poor in large towns can procure even a small 
quantity of this most nutritious food, to satisfy the requirements 
of their growth, whilst it is difficult to overrate its value in the 
increase of health and stamina to the labouring man himself. 
On public grounds, therefore, the production of this necessary 
in greater quantities is most desirable, and the sewage-farmer 
will find himself able to supply a much felt want with advantage 
to himself. 

I by no means presume to offer the above or any other plan as a 
model one ; but, bearing in mind the necessity for the extensive 
cultivation of such crops as will best repay the application of 
sewage, I venture to offer this solution of a difficulty which at 
once besets the sewage-farmer (viz. the disposal of his produce) 
as not unworthy of attention. Tentative, indeed, as every 
attempt at a system must be with our present knowledge, I 
believe the above will be found to afford as satisfactory results 
as any method which has been already tried. 

MARKET-GARDEN. 

I shall not attempt an enumeration of the garden crops which 
experience has proved to pay so well on sewage-farms. I have 
said that almost any produce can be cultivated without difficulty. 
With good management, and a good market, the return of 30/. 
per acre which I have modestly stopped at, will probably be very 
much exceeded; but I have already pointed to the speculative 
character of some of these transactions. Nevertheless the more 
enterprising man will undoubtedly succeed better than his more 
easily satisfied neighbour. J am assured on good authority that 
double the amount named might easily be made, and is, in fact, 
realized not unfrequently by London market-gardeners. There is 
certainly no reason why, in the neighbourhood of the metropolis 
at least, the profits of the latter should not be equalled or even 
excelled. But as the minute and exact practice required for such 
results will hardly be attained upon so large a scale by the direc- 
tion, however energetic and skilful, of one man, I would by all 
means recommend the adoption of the plan followed at Aldershot, 
and suggest the sub-letting of plots upon this quarter of the farm to 
local gardeners, providing land and sewage alone. The fact that 



Sewage-Farming. 419 

barren sand there fetches 25/. per acre for this purpose, proves 
the very large return which must be made from the land after 
the settlement of the labour bill. When once the benefits of 
sewage are fully recognized, and the quick growth, early matu- 
rity, and superior quality of vegetables cultivated by its aid 
established, there should be no difficulty in the disposal of a 
portion of the farm in this manner, and, perhaps, no more 
satisfactory course could be followed. 

Onions (of which the consumption—judging from the Essex 
fields —seems unlimited), lettuces of prodigious weight and 
splendid quality, asparagus of great size, celery of the finest 
growth, watercresses, spinach, cucumbers, vegetable-marrows, 
French beans, brocoli, and cauliflower—these are but a few of 
the ordinary sewage-grown vegetables; whilst, among fruits, 
strawberries, gooseberries, and currants, al] seem coming into 
favour. Strawberries at Barking have realized 75/. per acre. 
There seems no reason, moreover, why beauty and usefulness 
should not go hand in hand, and why the florist, as well as the 
gardener, should not seek for aid from sewage. Roses espe- 
cially should repay cultivation remarkably well, considering 
their love of ammoniacal dressings ; and abundant luxuriance 
and bloom would almost certainly reward the florist’s efforts in 
this direction. 

Farmers have been accused, without sufficient reason, of being 
indolently regardless of the ‘“ question of the day.” The persons 
hitherto concerned principally have been the ratepayer and the 
engineer ; but now that sewage-farming is taking its place 
among the money-making expedients of the times, there is little 
fear of this taunt being any longer levelled against the agri- 
culturist. It is quite true that few farmers are possessed of the 
requisite engineering knowledge for the successful application 
of sewage to their land: it is quite true, also, that few engineers 
have entered fully into the practical difficulties which may 
embarrass the agriculturist by the adoption of their theories. 
It is the union of these disqualifications which has hitherto 
operated as a hindrance to success. ‘The removal of these diffi- 
culties, united to the practical skill which distinguishes the 
English farmer, and the perseverance which the difficulties of 
his calling encourages, will reward him in sewage irrigation with 
gains which, if not equal to those of the mercantile man, can 
at least be looked at with as much satisfaction, whilst they do 
not partake of their speculative character. 

Such I believe to be, upon the whole, a fair exposition of the 
present state and prospects of sewage-agriculture. If it does not 
bear out all the high hopes with which it has been heralded 

. Into being, it at least invites the attention of the sanitary re- 
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former, the political economist, and, not least, of the agri- 
culturist. To this latter it is a subject of paramount interest. 
Science can, and does, tell us what we put into the land: it 
remains to us to prove how, by the exercise of our craft, we can 
turn into food the valuable elements, too many of which seem at 
present to elude us in our efforts to recover them. 

I must, in conclusion, express my great obligation to Mr. 
Hope, V.C.; Mr. Morgan; Mr. Bailey Denton, C.E.; and 
other gentlemen who have most kindly given me information, 
or permitted me to inspect their farms. 

Thorpelands, Northampton, 
July 3rd, 1871. 

XVII.—Market-Gardening. By H, EversHep. 

THE quantity of vegetables eaten by all classes of society largely 
increased during the last century, and a much greater and more 
general advance in this direction has been made by the present 
and the last generations. ‘The actual increase of population has 
also enlarged the demand for vegetables, and hence a new branch 
of agricultural industry has been created. Fuller shows us the 
beginnings of market-gardening two hundred years ago; he 
wrote in 1662, “Since gardening hath crept out of Holland to 
Sandwich in Kent, and thence into this county (Surrey) where, 
though they have given six pounds an acre and upwards, they 
have made their rent, lived comfortably, and set many people on 
work.” In the same Thames-side district, lying between Bat- 
tersea and Kew, this Flemish industry still flourishes on the light 
soil that suits it, and the Flemish implement of tillage or its 
substitute, the American fork, is used in cultivating the gardens. 
But it is only articles of limited consumption, such as cauli- 
flowers, radishes, asparagus, forced vegetables, &c., that are 
produced on this original site. —The more common and necessary 
vegetables are consumed in such enormous quantities that more 
space, as well as implements of more power, are needed for their 
roduction. London, too, has encroached on the former scene of 

spade-labour, and the old market-gardens in Surrey have been 
devoted to a large extent to other purposes. 

East and west of London the soil is of very similar character, 
consisting of light land on gravel, equally suitable for vege- 
tables; but in the east the subsoil is without veins of clay, and 
the district, therefore, is without fruit-trees. The extension of 
garden farming in Essex, with horse-tillage and steam-cultiva- 
tion, in one instance, has been rapid. A wealthy grower of 
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vegetables is only lately deceased who was among the first to 
emigrate from the older site in Bedfordshire. He arrived in the 
new colony without capital, and without the skill to read or 
write a market-tally, and lived to occupy a farm where more 
than 500 acres of vegetables were grown every year. 

Tur Essex District. 

The Essex district extends from Stratford, bricks and mortar 
permitting, to West Ham, and thence through East Ham, to 
Barking, Rainham, Dagenham, Hornchurch, and Romford. The 
parishes of Aveley and Purfleet are at present, but may net 
long be, beyond the boundary of vegetable growing. They are 
now famous for early peas, and on June 19th this year large gangs 
of women were picking the first crop. At Rainham strawberries 
were begun on the same day, and potato-digging had commenced 
a few days earlier. The crops are all seven or eight days earlier 
than they would be under ordinary farming, without the warm 
coat of manure. The subsoil of the’ Thames Valley is a drift of 
sharp small flint, or gravel; it is generally covered with good 
light loam, which is in many cases several feet in depth, and is 
continually enriched by heavy dressings of dung. This light 
soil being peculiarly absorbent of air, heat, and moisture, and 
admitting of the rapid decomposition of organic matter, is 
naturally suitable for vegetables, and produces good crops of 
corn when, after a heavy green crop, it is not in too high con- 
dition. Elms are the native timber-trees of the district, growing 
in rows toa great height with leafy trunks, trimmed to resemble 
monstrous specimens of Jersey cabbage-stems or Brussels sprouts, 
with a cabbage on the top. Near Rainham, however, there are 
several noble avenues of unmutilated trees, which ornament as 
well as shelter the country. The water-level is generally at from 
four feet to ten feet from the surface. 

This district takes most of the manure produced in the eastern 
part of London, and it supplies a large portion of the fresh, 
bulky vegetables consumed in the metropolis between spring and 
autumn. The whole of the produce is sent by road, and, except 
near a river wharf, or close to a station, the manure is brought 
by the waggons on their return from market. The outlay on the 
farms, as will presently be shown, generally exceeds 20/. an 
acre, and requires such a return as is yielded only by garden- 
crops and garden-farming. The growth of corn has been almost 
abandoned, 

In this district of large garden-farms the fields are seldom 
less than ten acres in extent, and are generally from twenty to 
forty acres. 
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In garden-farming there are no strict rules with regard to the 
succession of crops; the land is kept constantly under crop by 
sowing, or by replanting from seed-beds as fast as the fields are 
cleared. Cabbages may follow cabbages; and the loading of 
the market-waggon proceeds in one part of the field while the 
plough-teams and planters are busily employed close by. On 
ordinary farms the necessity for a regular distribution of the 
labour of the farm throughout each period of the year, and for 
alternating the crops which produce manure with those which 
expend it, renders a tolerably regular rotation of crops desirable ; 
but, as garden-farms employ five or six times as much labour 
in proportion to their acreage, their reserve force is larger. 
Moreover, they are generally situated in the neighbourhood of 
large floating populations, and extra hands and extra horses, at 
certain seasons of the year, can easily be obtained. ‘The rest is 
accomplished by the purchase of dung. 

An approach to a systematic rotation arises from the necessity 
of keeping delicate subjects—such as onions and potatoes—at 
a distance of several years apart. Having already given 
examples of such successions, a few remarks on double crops, 
and the periods of planting and removing them, will suffice to 
show what can be done in reference to economy of time and 
ground. 

In the London district potatoes are followed by a second 
crop. The earliest may be followed by cabbages, the later by 
savoys, and the latest by “collards,” for bunching during the 
winter months, when cabbages are out of season. Cabbages 
should not be planted much later than the third week in June ; 
they will then be sent to market in November. Savoys are 
next pricked out from the seed-bed; and collards, which are 
planted almost at any time when there is a piece of ground to 
spare, follow up to the end of August. 

On the 29th June and 6th July I was in fields where digging 
potatoes, manuring the land, ploughing, and planting cabbages, 
collards, and mangold, were proceeding without any delay. It 
was a little late for cabbages, but the frequent showers would, 
it was believed, enable the plants to start at once and rapidly. 
The land was dunged well and ploughed once with two horses, 
and the furrow was tender and crumbling. 

In dry seasons the transplanted crops require watering; and 
although irrigation generally is neglected, it is sometimes very 
beneficial to garden crops. A 50-acre gardener, who grows 
celery, cauliflowers, and other crops, showed me a little rivulet 
running through his ground. It costs him 60/. a year; but, 
“when other grounds are scorched,” he said, ‘‘my garden is 
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as green as a leek!” This year I am afraid he had to “eat 
the leek,” in consequence of the general abundance. It will 
give some idea of speed in gardens if | mention that cabbages 
planted in the second week in April afforded a first cutting this 
year on the 28th June. Another example of double crops is 
in the case of early cabbages, which are sent to market in April 
and May. A month before cutting them, the Jand being in 
good tilth, holes are made in the rows with a spade, one hole 
between each cabbage ; a boy follows and plants potatoes, which 
are covered with the earth taken from the next row. This plan 
obviates the treading which occurs when the sets are planted 
between the rows. 

On the 19th June a large farm was shown to me where all 
the cabbages had been marketed, and a considerable breadth 
was in potatoes, planted in the manner described, and looking 
well. The cabbages had been planted 2 feet apart, and the 
potatoes were of course at the same distance. They were regents, 
to be followed by some spring-sown crop. Other examples of 
two and even three crops in a year occur in the gardens near 
London, where certain vegetables of limited consumption are 
produced under spade cultivation, when there is no room fora 
plough. 

Peculiar virtues have been attributed to the spade as an 
instrument of cultivation, but the secret of the great fertility 
which follows the spade lies in the heavy dressings usually 
applied to the gardens. As an example of this kind of cultiva- 
tion, I visited a large garden of 40 or 50 acres, in the parish of 
Bermondsey, flourishing in the midst of smoke and vile smells. 
The larger part of the garden is playted with radishes, cauli- 
flowers, and celery, taken from the same ground every year; and 
the rotation is repeated every year, with the precaution of 
moving the site of the rows of celery. These are planted 5 feet 
apart, with two rows of cauliflowers between them. The ground 
is dug in the ordinary way, once a year, in winter, as soon as 
the celery is removed. One hundred tons of dung per acre are 
sometimes applied, at a cost of between 30/. and 40/7. The 
tadishes are sown in March; the cauliflowers, having been 
sown in October in frames, and protected from frost during the 
winter, are pricked out among the radishes; and the celery 
follows. 

Eight acres of rhubarb are cultivated with the five-tine steel 
fork. I was told, “the more manure the more rhubarb.” 
Asparagus is forced by frames and hot dung. Plants of three 
years’ growth afford three weeks’ cutting, and are then destroyed ; 
and a less price than 7s. 6d. for a bundle of 105 does not pay the 
grower. 
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On the 11th July a large bed was planted with collards and 
Walcheren brocoli in alternate rows, at 18 inches from row to 
row. The brocoli will be sent to market in November. There 
is a large fenced plot for cucumbers and vegetable-marrows. 

The very deep cultivation which is frequently heard of, and 
occasionally practised in agriculture with more or less profit, 
has not been found desirable in market-gardens, The cabbages, 
greens, cauliflowers, brocoli, onions, potatoes, cucumbers, &c., 
which fill the markets of London, are generally grown on a 
7 or 8 inch furrow ; and as a rule, only one furrow is turned 
for each crop. In the case of subsoiling for late carrots and for 
parsnips, the object appears to be to give mechanical assistance 
to the root, to enable it to run down long and tapering. One 
of the most eminent growers of parsnips in the metropolitan 
district cultivates 9 or 10 inches deep by means of a common 
plough, followed by a subsoil plough. A 6 or 7 inch furrow 
is enough for two horses, and 3 or 4 inches are as far as the 
subsoiler reaches in a gravel loam with three horses. Trenching, 
double-digging, bringing the bottom spit uppermost, and ail 
those tricks of tillage described in gardening books, are repu- 
diated by market-gardeners, who do not pay. much attention to 
the “mine of wealth” which does not exist in gravel subsoils; 
they seem to think that the sources of wealth lie in the dung- 
cart and in the judicious management of the upper spit. 

Mr. W. W. Glenny has been good enough to permit me to 
give an account of his garden- farm at Barking. It consists of 
150 acres of gravel looka made rich and fable with manure, 

and kept in the highest state of cultivation. The farm is entirely 
in vegetables, with the exception of 18 acres of permanent pasture, 
and 16 of wheat, on the stiffest land, which is furthest from the 
railway station. 

At the time of my visit the acreage of the farm was thus. 
appropriated :—Potatoes, 34; permanent pasture, 18; spring- 
sown and Lisbon onions, 15; cabbage, 12; red ditto, 2; seed- 
beds, 2; carrots, 7; parsnips, 94; French beans, 6; scarlet 
runners, 38; vetches and green food for horses, 4 ; ‘parsley, 1b 
willow and osier beds, 14; wheat, 13; maneold) he peas, 8; 
asparagus, 1; men’s Allenaents) 1; cucumbers and marrow, 2 ; 
seeds, 1; buildings, roads, brook. and small crops, such as sage, 
&e., il. 

Twelve horses are kept to cultivate the farm, convey the 
produce a distance of eight miles to London, and to cart manure. 
The sums paid for dung, exclusive of cartage, during the past 
three years have been—211/. 9s. 3d., 2717. 16s. 7d., and 2781. 
15s. 2d. From 400 to 700 bushels of soot were also used in 

> 
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each year. About one-half of the dung is purchased at 3s. or 
3s. 6d. a ton, and is drawn from London in the empty waggons ; 
the remainder is bought at 5s. per ton, at the railway station or 
the quay, Some other manures, including the spent hops from 
an adjoining brewery, are also brought on this farm. 

The live stock consists of a couple of milch cows, and 40 or 50 
pigs during the winter. 

The labour bill, including beer, is 1500/., or 107. an acre. At 
the time of my first visit—June 17th—the number of labourers 
employed, including ten women, a wheelwright, and a salesman, 
was 30, and their wages amounted to 30/. a week. During the 
winter five women are employed preparing goods for market, 
bunching leeks, pulling and bunching greens, putting up 
onions, &c. 

The implements of the farm, besides carts and market waggons, 
consist of common ploughs, a double-breasted or ridging-plough 
for moulding potatoes, beans, and peas, and some hand-drills. 
A small patent tool, which resembles a Dutch hoe put on wheels, 
must be mentioned, because its use shows the mechanical effects 
of dung and good farming in making the surface friable. It is. 
not uncommon for a man to push this little implement over two: 
acres in a day, cutting up all the weeds between the wide rows 
of the garden crops. 

A willow-bed supplies bunching rods for tying the bunches of 
onions, greens, &c. ‘The plants are set at 2 feet by 18 inches, 
and the bed lasts twelve years. Osiers of coarser habit are grown 
to make baskets for vegetables and fruit. I may note that the 
cost of the baskets (with a few sacks) used on the farm exceeds 
501. a year. 

Parsnips are one of the main crops which are successfully 
grown on this farm, The chief points to observe in their culti- 
vation are—Ilst. To sow on land that is least liable to wire- 
worms and the small creatures—probably slugs—which are said 
to be invisible to the eye, and which soon make the parsnips so, 
by eating the young plants as fast as they appear; the remedy 
for slugs is soot, and the prevention is, sowing on land that is not 
liable to be infested. 2nd. To take precautions against having 
forked parsnips, and to grow them of a fine, tapering, marketable 
shape by breaking the land well up and applying the manure to 
the previous crop. It is not perfect management to sow after 
corn, because the land is not then in sufficient heart and tillage ; 
or after clover and grasses, on account of the danger of wire-worms 
and canker; or after potatoes, because potato-ground ought to 
yield a crop of greens after the potatoes are off, instead of lying 
idle till parsnips are sown. They generally follow late cabbages 
or savoys, which are cleared respectively in November and from 
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Christmas till 1st March. In either case, the field is not touched 
until immediately before sowing the parsnips, and Mr, Glenny 
would prefer to plough, scarify, and sow on the same day, so that 
the seeds of the crop might start fairly with those of the small 
nettle, chickweed, grass, and the shepherd’s-purse, which are 
favourite weeds in market-gardens, frequently escaping the con- 
tinual hoeing, and almost serving to establish in some quarters 
the theory of spontaneous generation, Supposing the clearings 
of the savoys to have been bunched by 1st March, as in 1867 (14th 
March in 1868, 20th February in 1869), the land is ploughed 
with two horses and subsoiled with three horses, and is thus 
moved and stirred to a depth of about 9 inches, It is then 
drilled with a hand-drill as early in March as the state of the 
weather permits. Mr. Glenny objects to preparing the land in 
autumn, because it solidifies too much by the time the crop is 
sown. In garden-farming a stale furrow and a frosted surface are 
not entirely appreciated, since the made soil of a garden-farm is 
effectually pulverised by manure and surface tillage. Parsnips 
are sown 1d inches apart in the rows, and the plant is singled at 
10 or 12 inches. The crop is hoed, singled, and kept clean for 
45s. an acre. The hoeing this year had cost, up to 21st June— 
First hoeing, 5s.; singling, 16s. 8d.; second hoeing, 6s. Frost 
does not injure parsnips. The roots are raised and sent to market 
from the field, and are in season from November till the end of 
Lent, occupying the ground longer than any other crop. 

French beans often follow early cabbages, without dung. The 
last of the three successive sowings is made about 21st June. This 
delicate plant is impatient of fresh manure, and requires the prepa- 
ration of a perfect garden-tilth. Mr, Glenny always ploughs twice, 
and for this and similar crops the land should be lightly rolled, 
to level it and to retain moisture. Drills are formed at 24 feet 
apart by means of a small hand-plough, or marker, drawn by a 
man and a boy; women follow, and drop a seed at every 9 inches, 
and the drill is then covered by a man with a hoe. The plants 
are carefully hoed. French beans grow rapidly, and soon become 
what salesmen call ‘old beans.” In hot weather they should be 
gathered every other day, and they are cleared in about four pick- 
ings. The latest-sown beans are cut down by the slightest frost. 

Scarlet-runners are generally sown in the last week of April, 
after greens, The land is ploughed twice, with an interval of 
two or three weeks, ‘The rows should be 5 feet apart, and a seed 
is planted in every foot of the drill. Runners continue to bear 
until they are cut down by severe frost. When manured, they 
are liable to become too luxuriant in damp summers ; they should, 
therefore, be planted on good Jand, without manure. It does not 
pay to support them on sticks, except when they are grown as a 
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shelter for cucumbers ; and instead of giving them artificial sup- 
port, an upstanding habit is induced by continually topping the 
vine from the period of its beginning to “run,” about the middle 
of June. 

Unless beans and runners are gathered when very young, they 
should be sorted before sending them to market, in order that the 
broad ones may be pricked out. 

Cabbages.—A. second crop in succession was planted this year, 
on June 21st, after ploughing in a second and heavy coat of dung 
with a 7-inch furrow. After rolling the land a line is used in 
setting the plants, which are put in with a short dibble, at a 
distance of 22 inches by 20 inches. In the case of “collards,” 
which are planted 12 or 14 inches each way, a light roll after the 
plough is followed by the ‘ fiddle”—resembling a rake with four 
or five long teeth—dragged by a boy, to mark drills for the 
plants. 

Red cabbages for pickling are planted in October, a yard 
apart in each direction, and occasionally collards are set pre- 
viously between the rows in which the cabbages will afterwards 
be planted. The catch crop is sent to market early in spring, 
before the ground is required by the main crop. 

The courtesy of Messrs, T. and J. Mathews of East Ham, 
Essex, and Wandsworth, Surrey, enables me to describe the 
management of an extensive garden-farm, lying within seven 
miles of the General Post Office, and occupying a site remark- 
able for historical memorials, and still more so for certain 
modern works, The Danes crossed it when they rowed up the 
Roding to Ilford, the Romans had a burial-place on it, and a 
few years ago the main sewer of North London was carried 
through it. These and other intrusions have cut up the farm 
to some extent, and perhaps it may some day be overwhelmed 
by works of trade and commerce. 

Acreage : 620 acres in the parishes of East Ham, Barking, and 
Little Ilford. There are about 420 acres of gravel loam and 200 
acres of alluvial land drained by “sewers,” that is, open ditches 
which are under management and capable of being drained into 
the Thames at low tide. Situated in the valley of the Thames, 
within one mile of the river, and immediately opposite Wool- 
wich, this farm, like the rest of the garden district, lies on a 
flat. The nearest rising ground is at Epping, to the north, and 
Shooter’s Hill across the river. Technically, however, the farm 
is divided into the light land called “upland,” which is from 
10 to 20 feet above the water-level, and rests on a bed of gravel, 
and the marsh land in Plaistow and East Ham Levels, which is 
below the water-level at high tide. Eighteen inches of dry mud 

2 2 
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forms here a desirable locus statio for many kinds of vegetables, 
though not for corn, Magnificent crops of common and red 
cabbage, ‘parsnips, and long red mangold, are growing on a 
surface that is only just out of the water at any period of the: 
year. Water oozes into the furrows, where deep ones are drawn 
here and there; it fills the intersecting ditches and the main 
sewers. Water, almost stagnant, and covered at this warm 
season with a thick green scum of vegetation, bounds and pro- 
tects the fields ; and during the whole period of the growth of 
the crops it fills the subsoil at less than 24 inches from the 
surface. But the upper layer of this mud-bed is almost always. 
dry, crumbling after a few hours of sun or wind into a soft, 
black earth, which may be lifted in handfuls that leave no stain 
of dirt. 

The marsh land was converted from pasture by ploughing 
15 years ago, and, after a succession of such crops as I have 
named, with onions and potatoes, it is still so strong as to 
require but little manure, which in the case of parsnips might 
induce canker at the crown, and in the case of onions might 
possibly bring on an affection called ‘ booting,” a term ex- 
pressing the situation of young onions when they slink away, or, 
so to speak, “sink down into their boots.” Onions are liable to 
be overcome in this way when sown too frequently in the same 
field, or on a cold, stiff, unsuitable soil, or in an ungenial 
situation. ‘The more artificial the treatment the nearer the 
disease, and the cultivation of onions is certainly artificial when 
they receive 50 tons of manure per acre; young onions, how- 
ever, in the condition described, seem to suffer from want of 
vitality rather than from any specific disease, The size of the 
fields on the farm, generally large, varies from 60 acres to 
4 acres. The elm is the native tree. The situation of the farm 
is anything but rural; and its surroundings, especially on the 
river side, are incongruous with agricultural operations, if not 
forbidding in their aspect. There are in the immediate neigh- 
bourhood enormous gasworks, jute-factories, docks, an arsenal, 
a forest of ships’ masts, and acres covered with tall chimneys, 
and, besides the noise of great industries and a large population 
all around, there is the roar of constant artillery practice at 
Plumstead Marsh. 

The average of rent, tithe rent-charge, rates, and taxes is, 
together, o/. 15s. an acre, rates being about 18s. to 21s. an acre 
in the several parishes, and tithes 14s. an acre, 

The number of farm horses averages about 50, varying from 
_AT to 52. 

The yearly expenditure in manual labour is nearly 5000/., or 
about 9/. an acre. 
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The quantity of manure purchased yearly is about 10,000 
tons, besides bones to the value of 3002. The live stock at the 
present time consists of 25 bullocks, and 220 sheep to eat the 
aftermath. A large portion of the manure is brought from 
London by the waggons returning after carrying goods to 
market. 

The farm is divided into 540 acres of arable and 80 acres of 
grass land. About 160 acres produce two marketable crops 
yearly, or, if it can be so expressed, 700 acres of crops are 
grown in each year on the 540 acres. The principal crops, and 
the customary breadths of each, are the following :—potatoes, 
200; onions, carrots, and parsnips, 180; cabbages, 90; corn, 
principally wheat, and turnip, cabbage, and other seeds, 50 ; 
rhubarb, 20; mangold, 20; a variety of small crops and seed- 
‘beds, 30. 

The second crops are collards, following potatoes, cabbages, 
or onions ; potatoes following spring cabbages; mangold trans- 
planted after cabbages up to about 10th July; and savoys and 
cabbages after any other crop removed in spring. 

The rules observed in cropping are to apply heavy dressings 
to the gross-feeding crops; to place some others, such as onions, 
at wide intervals in the rotation; to select the best land for 
crops like cabbages and savoys, which require strong land; to 
keep the breadth of potatoes within 200 acres; to use corn, 
which is not a paying crop, as a rest or change for the land, and 
mangold as a cleansing crop, z.¢., one which induces a healthy 
growth in the next crop. 

No regular rotation is adhered to, but the following examples 
may be taken as an approximation of the system of cropping : 
1, potatoes and greens; 2, parsnips or carrots; 3, mangold; 
4, onions and cabbages. Or, 1 cabbage and savoys ; 2, parsnips 
or carrots; 38, onions; 4, potatoes. 

In order to give the reader a general idea of the distribution 
of the 9/. per acre per annum expended on labour, I shall notice 
the main items connected with each crop. 

(1.) Potatoes and Greens—The land is left unploughed till 
March; it is, however, cultivated deeply in spring for this 
crop and for most others. As the next year’s crop ought not to 
be manured, the potatoes get an unusually heavy dressing, such 
as 30 tons of short manure per acre, ploughed in with three 
horses and a 10-inch furrow in March. The sets are planted in 
every other furrow, at 18 inches by 15 inches in the row. They 
are hoed and moulded in the usual way, and marketed in June, 
July, and August. The potato-gang were lifting a large crop of 
early potatoes, exceeding 4 tons per acre, on July 7th, at 6s. 8d. 
per ton, weighed in the field, and the haulm raked neatly into 
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wide rows. Ina few days the price would be reduced, and the 
cost of lifting a heavy crop of 10 tons of late potatoes would be 
about 4s. per ton. 

The ground is harrowed at the time of lifting the potatoes, and 
is immediately ploughed deeply, with three horses, for the collards, 
which are dunged heavily if they are to be followed by carrots, 
and are not manured if parsnips are to be the next crop. The 
plants are set one foot apart, at a cost of 20s. per acre for labour 
and 40s. an acre for the plants, supposing one acre of seed-bed 
to plant 14 acres of collards. This crop is hoed several times. 
Bunching for market costs 4s. 6d. per 20 dozen bunches. 

The collards having been removed during the winter, the land 
is cultivated deeply early in spring and ploughed 14 ineled deep 
with four horses for 

(2.) Carrots or Parsnips.—As the cultivation of the latter is 
described elsewhere and that of the former does not require minute 
description, it will be sufficient to add that the Early Horn 
or James’s carrot for bunching is sowed broadcast immediately 
after the plough. The hoeing and cleaning of this crop costs 
Messrs. Mathews 4/. an acre. Taking up and bunching, which 
was in full progress this early season in the third week in June, 
costs 8s. per 20 dozen bunches, which is thus divided—the men 
taking up the roots, 2s. 6d. ; fe women washing them, ls. 8d. ; 
men buriching, 3s. 4d.3 cost of rods, 6d. 

(3.) Mangold. —The land remains untouched till spring, and is 
then cultivated deeply and ploughed with three horses, turning 
in a large dressing of dung. On this farm it is an axiom, with 
regard to the application ofl dung both to cabbages and to mangold, 
followed by onions, ‘‘the more dung the greater profit :” 40. tons 
are sometimes put on for mangold. The seed is drilled in rows 
2 feet apart, and the plants are singled at 15 inches in the row. 
Hoeing, setting out, and cleaning costs 25s. an acre; raising and 
clamping a crop of 40 tons 25s.* an acre. Owing to the expense 
of hauling the roots to London, mangold at 18s. a ton is a less 
profitable crop on this site than it might be on a farm twenty 
miles from London, near a railway station. One reason for 
growing a few has been suggested ; another is a commercial one, 
in connection with the obtaining of manure from cow-keepers, 

* This price is at least double what I have been accustomed to pay for securing 
40 tons of roots of greater size. I venture to refer to the cultivation of mangold 
by Mr. Drewitt, of Guildford, which is noticed in my Report of the “‘ Farming of 
Kent, Sussex, and Surrey,” in ol lii., 1871, of the ‘ Journal of the Bath and West 
of England and Southern Counties Agricultural Association.’ Mr. Drewitt is 
famous for growing heavy crops at wide intervals; last year he paid only 8s. 6d. 
an acre for pulling, carting, heaping, and covering with straw a crop of 35 tons 
per acre, finding two boys to drive. Day wages at Guildford were 12s., at East 
Ham 15s. a week. 
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(4.) Onions—The land having beén heavily manured for the 
previous crop, is ploughed deeply with three horses, sown with 
5 ewts. per acre of bone-dust mixed with guano, and scarified : 
10 or 14 lbs. of seed per acre is sown broadcast at the end of 
February, or early in March. The cost of hoeing and cleaning 
the crop is 5/. per acre, and bunching a great crop costs 40s. 

The spring crop of cabbages, sent to market in April, May, 
and June, is sown in the last week in July or first week in 
August, and planted at the end of September or early in October. 
The summer crop of cabbages is sown in succession, commencing 
in open weather in spring. The seed must not be sown too early, 
as the young plants become blind when frost-bitten. 

Mangold for transplanting is sown thickly in a seed-bed in the 
middle of April, or more usually it is drilled in rows one foot 
apart, with about 14 lbs. of seed per acre, and the alternate rows 
are afterwards pulled for transplanting, which may be ventured 
on until the 10th of July, and costs 12s. 6d. per acre at the 
distance of 24 inches by 12 inches. 

Three acres of Italian rye-grass, on the alluvial soil, with its 
roots reaching the water, yielded a second cutting 2 feet high 
on the 29th June this year—a result equal to what might be 
expected under irrigation. 

Tur BEDFORDSHIRE DISTRICT. 

The Bedfordshire district lies in Biggleswade, Sandy, and 
adjoining parishes. The soil is a sandy or gravelly loam, of 
excellent quality when not too light or thin, resting on sharp 
gravel, sand, or sandstone rock. ‘The river Ivel, formerly navi- 
gable, runs through the district, joining the Ouse at Tempsford. 
Water is generally found at a depth of 16 feet. In order to 
shelter a level tract, rows of lofty elms, trimmed into excessive 
ugliness, are allowed to disfigure the country in every direction. 
The same object might perhaps be attained, with agreement 
among proprietors, by the planting of fast-growing timber at 
salient points, to break the currents of wind, and the neighbour- 
hood might be ornamented as well as protected by such means, 
without injury to the crops. 

The district is not now particularly well situated for market- 
gardening; certain industries, however, cling to particular lo- 
calities. Bedfordshire has long been famous, and a favourable 
soil, the railway, artificial manures, and skill together, have 
preserved its prestige, so that the labourers who come into the 
metropolitan district from all quarters in the hoeing season prefer 
to be called Bedfordshire hoers, and to enjoy the credit of having 
come from a noted district. 
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There are many garden-farmers occupying less than 10 acres, 
others occupy from 10 to 50 acres, and a few even more, and 
some are owners as well as occupiers. 

Spade-labour is not resorted to, and the small farmers are 
accustomed to hire teams of horses when they require them. 
The crops are kept remarkably clean, and every kind of work is 
well done; for the employer, instead of sending his men to their 
labour, is in the habit of taking them to it and keeping them at 
it, his occupation being so small. 

Garden-farming is entirely dependent, here as elsewhere, on 
a supply of manure from outside the farm, consequently, at a 
distance of more than two miles from the railway-station, gardening 
merges rapidly into farming; and it may be added, that when 
farmers have been tempted by the large gross returns to combine 
the cultivation of vegetables with their ordinary business, they 
have not usually been successful. The business of market- 
gardening is one in which both the master and his man should 
have served an apprenticeship. 

The crops grown include a considerable breadth of corn, turnip, 
kohl-rabi, and onion-seeds, and a few carrots and parsnips. 
Scarcely any peas are grown, and none of the ‘ fancy crops,” such 
as flowers and culinary herbs. The main crops are potatoes and 
onions, both for pickling and for ‘*lofting,” ¢.e. storing in air 
lofts constructed for the purpose, with louvre boards for ventila- 
tion. A large portion of the produce is sent to the manufacturing 
districts. It is common to sell largely to the dealers or agents 
who visit Bedfordshire after the middle of June, for the purpose 
of buying the growing crops of potatoes, which are lifted and 
marketed under their direction, during the following three months, 
before the Scotch supply has commenced, This intervention of 
middle-men seems to be practically necessary, in order to regulate 
and distribute the daily supply of vegetables at the various distant 
markets. 

The succession of crops is not regular. It is observed that 
turnip-seed is a good, and potatoes a bad preparation for wheat, 
and that onions ought not to be taken from the same ground 
oftener than once in five years. A common rotation is: 1, onions ; 
2, turnip-seed, or potatoes; 3, wheat; followed by such crops 
as onion-seed (after potatoes), cucumbers, carrots, or parsnips. 
The most important crop is onions, which receive enormous 
dressings of manure, and sometimes yield a handsome return. 
The method of cultivation is the same as at Barking—one 
ploughing, six inches in depth, and the manure harrowed in 
with the seed—50 tons of dung per acre are sometimes applied, 
costing &s, per ton at the railway, and 10s. when spread in the 
field. Small dressings of guano are occasionally used, but in 
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the case of onions intended for “ lofting,” forcing manures must 
be applied cautiously, as they induce a luxuriant growth; and 
as bulbs which have been grown too rapidly do not keep satis- 
factorily, the grower loses the chance of selling his crop at 114. 
per ton in March! The cost of hoeing is 5J. for the season. 

Turnip-seed or potatoes follow onions, with a dressing of 
guano for the former and of soot for the latter. Turnip-seed is 
grown for seedsmen who supply the farmer with stock seed, 
which is drilled at 24 inches apart, or the plants are transplanted 
from a seed-bed in November. One ploughing suffices for this 
crop. The land is ploughed in autumn for potatoes and again 
in spring, and the sets are planted with a dibble at the second 
ploughing. In the case of early potatoes a wide furrow of 9 inches 
or 10 inches is given, and the sets are placed in alternate furrows. 
Late potatoes are planted in every third furrow of 8 inches or 
9 inches. 

A few other particulars may be briefly noticed, Early 
potatoes (which are not earthed), and scarlet runners are planted 
in alternate rows, the latter occupying the whole space between 
the rows (3 feet or 34 feet) after the removal of the potatoes. A 
large breadth of cucumbers is grown. They are manured with 
perhaps 40 tons of dung per acre, planted thickly in rows, 
sheltered at 6 feet intervals by rows of rye or onion seed. Some 
growers sow many acres with this crop. Onion seed is also 
grown at 2-ft. intervals, and is sometimes supported by stakes 
and string, but more generally by earthing up. 

The lowest day-wages of the district are 12s. a week ; gardeners, 
however, require skilled labour, and pay higher rates. A great 
deal of work is done by task. 

My note-taking in Bedfordshire was very much aided by the 
kind assistance of Mr. W. Pope of Biggleswade. 

GENERAL REMARKS. 

The preparation of the land for onions indicates that they 
prefer a solid surface. In the Essex district a ploughing is 
given before Christmas, a large quantity of short dung is spread 
on the land during frost, and is well knocked with a fork; it is 
afterwards harrowed in with the seed. If dung be ploughed in, 
and especially if it be covered deeply, it is observed that the 
plant does not get hold of it until late in the season, and a 
rampant habit is induced at the end of June, when the onion 
ought to be bulbing. The consequences of ploughing in dung 
would perhaps be less injurious on old garden ground, which is 
full of manure. Lisbon onions for salads are sown in August or 
early in September. 
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Pickling-onions require the same cultivation and excessive 
manuring. ‘They are sown very thickly, and are bleached by 
casting mould over them a short time before the crop is secured. 
The process of brining and skinning the crop for one large 
grower, employs, about 400 women working in sheds. Dung, 
which is usually placed in large heaps 5 feet high and frequently 
10 yards wide, is turned twice for onions. 

Peas are not profitable in the field-garden district. An occa- 
sional piece of early peas is sown in November, to be followed 
by some such crop as brocoli, which may be planted as soon as 
the peas are off. After hoeing, the peas are moulded up and 
the haulm is laid to check over-luxuriance. 

Brocoli and cauliflowers are largely grown on the strong, 
deep fruit-bearing soil of Enfield, a spot which is famous for the 
tribe, and has given a name to one of the varieties of cabbage. 
The cultivation of cauliflowers and of Walcheren brocoli has 
been noticed in connection with a garden in Bermondsey. The 
Jatter are usually planted after potatoes or cabbages at the end 
of June or early in July, and are cut from September to 
December. Market-gardeners also provide a crop of brocoli 
to cut early in spring, sowing the sprouted and winter-white and 
other kinds to plant early in September after potatoes, &e. A 
heavy coat of dung is turned in with a deep furrow, on deep soil, 
by three horses, or dug in when the occupation is small. The 
earliest are sold in time to sow carrots or onions. Other varieties 
follow during the spring and summer. 

Lettuce.—Without plenty of manure and garden cultivation 
lettuces run to seed quickly. Hammersmith has given a name to 
one variety, and they are confined in great measure to neigh- 
bourhoods where the gardens are small. The Brown Cos is sown 
in November for early use; this and the white and better, 
but less hardy varieties, are sown in succession from February 
till June. The chief demand in London is at the end of May, 
and during June and July. Early sowings are made in seed- 
beds, later sowings may be made in drills without transplanting. 

With respect to the weight of crops, which is the chief point of 
agricultural interest, garden crops are generally removed before 
they are mature, and they are planted thickly with that object. It 
is not the weight, but the number of bunches, that yields a large 
return. Prices vary so much that no precise estimates on the 
subject can be given, although one of my informants lent me his 
books containing exact accounts of monthly sales for several 
years. I can report a sale of early potatoes (3 tons per acre) 
at 11/7. per ton, on a Saturday in the third week in June; on the 
Monday the price was 9/. per ton, and it soon fell one half. 
Cabbages when very plentiful are sometimes sold at 4d. a dozen, 
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they ought to fetch 9d., and it is very satisfactory to the grower 
when they sell at 1s, a dozen. 800 dozen bunches of carrots per 
acre, including “chumps” or rough carrots, sold to stable keepers, 
are a very large crop; 2s. 6d. per dozen is a satisfactory price. 
This year carrots are considered to sell well at 3s, A bunch 
contains from 50 carrots, early in the season, to 25 when they 
are larger, 20 tons of Belgian carrots, is considered a good crop ; 
40s, a ton is a common price at the stables in London. A crop 
of parsnips generally weighs considerably more; the price of the 
finest roots varies from 1s. to 1s, 6d. per score of 22. 
A good crop of collards is 200 dozen bunches. It varies 

between 50 and 350 dozen, and the smaller crop may pay best, 
reducing the land but little, and selling perhaps at a high price, 
with comparatively small deductions for the cost of Jabour and 
marketing. 150 bushels of peas is a large crop, and 15/. on the 
ground is a very great price, which is sometimes paid by dealers 
for a crop that would yield 8 qrs. of threshed peas ; 2s. 6d. or 3s. 
per bushel are common prices in Covent Garden, up to 8s. for the 
first early peas, or for “ blues” when they come first to market, 
“whites” being then worth but little. A crop of onions, I 
believe, weighs about half as much as a crop of swedes in the 
Eastern Counties, where 20 tons of swedes are a great crop, and 
from 10 to 15 tons are common crops; price from 5s. to 9s. per 
cewt. Prices are affected by a variety of circumstances which 
cannot be foreseen. A blight in the early potatoes would raise 
the price of carrots and other competitive vegetables. Cabbages 
were selling this year at ls.a dozen on June 14th, because there 
were few peas or potatoes at market. Each gardening district 
has its innings, which terminates suddenly; for example, any 
district which is earlier than another has possession of the 
market so long as the advantage lasts. During a fortnight last 
spring immense quantities of cabbages were sent from Essex to 
the great manufacturing towns in the north. 

Lisbon sends the earliest potatoes to London, the French coast 
and the Scilly Islands follow, then Jersey, Guernsey, Cornwall, 
and Holland; and by the middle of June, these distant but 
early districts are driven out of the market, by the arrival of 
supplies from Essex, &c. Red cabbages have been sold at 160s. 
per ton early in the season, and at 25s. per ton a fortnight 
afterwards ; or at from ls. to 4s. per dozen. 

Lesser movements in the trade are governed by the supply of 
labour and other circumstances. In a parish where a great many 

* French beans were grown, the erection of a factory absorbed the 
pickers, and beans were given up, as well as brocoli, which had 
previously been planted between the rows of beans on the solid 
ground, which suits them. 
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The garden-farmers send their own men with the waggons to 
sell their goods in open market, instead of consigning them to 
salesmen. The cost of carrying goods to market, of baskets, 
packing, and market dues is estimated at 50s. an acre on large 
garden-farms, 

The customary prices of Task Work in the Essex district (day 
wages 15s. a week) are :—Hoeing per acre—cabbages at 2 feet by 
15 inches, 1st and 2nd time, 5s. each; 3rd, 4s. 6d.; potatoes 3s. 
or 4s., and afterwards chopped over by the day previous to 
earthing; carrots broadcast, 3/.; onions, 4/. Lifting early 
potatoes by fork, sorted into jirsts, seconds, and chats, placed in 
sieves of 56 |bs., or baskets of 1 ewt., covered with haulm and 
weighed in the field, 8s. per ton for a crop of 3 tons. Picking 
peas, from 4d. to 6d. per bushel. Pulling, bunching, washing, 
and loading early carrots, 7s. per 20 dozen bunches. 

A sieve is a basket holding 56 lbs. of potatoes, or 5 pecks of 
peas when heaped, wholesale measures being liberal. A small 
sieve, such as is used for French beans and fruit, holds about 
half a sieve. A prickle is a conical basket, equal to a half 
sieve. A punnet is a round open basket holding 10 or 12 
apricots, made of the same light material as the conical straw- 
berry-pottle. 

In collecting materials for this article, 1 was much aided by 
introductions kindly given to me by Mr. James Howard, M.P., 
Mr. J. C. Morton, Mr. H. M. Jenkins, and Mr. W. Hope, and I 
gratefully acknowledge their assistance. 

XVIIL—On the Possibility of separating Nitrogen from the 
Atmosphere by Percussive Compression, and rendering it avail- 
able for Agricultural Purposes. By JAmMEs Nasmytu, C.E. 
With an Introduction by JAmEs Catrp, C.B. 

in a conversation I lately had with my friend Mr. Nasmyth, 
the eminent mechanical engineer, and inventor of the steam 
hammer, I mentioned the existence of a floating idea in the 
brain of more than one man, that it might yet be possible so to 
decompose the atmosphere as to be able to appropriate its 
nitrogen for the purposes of agriculture. Mr. McLagan, M.P., 
I mentioned specially as having turned his attention to the sub- 
ject. Mr. Nasmyth said the idea was not new. Many years 
ago he felt convinced that some great discovery was yet to be 
made in this direction; he had so far thought it out as to have 
designed an experimental trial, and, when pressed by me to 
make it public, he very kindly placed in my hands for publica-_ 
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tion the following paper, developing his ideas, with a plan of the 
machine by which he thinks they may be carried into effect. 
I hope some member of our Society, possessing the requisite 
combination of chemical knowledge with mechanical skill, will 
be induced to try the experiment. 

James Carrp. 

The important functions in fertilization performed by nitrogen 
have been thoroughly established by those who have investigated 
the cause or active element in manures derived from animal 
substances. 

Nitrogen, although a most abundant constituent element in 
our atmosphere, does not appear to act so readily as a fertilizer 
as when it is presented to the roots of plants in combination 
with some other substance, from which combination plants abstract 
the nitrogen in a manner most effectually conducive to their 
fertility. 

All animal substances, especially when such are in a state of 
decomposition, are well known to be very effective as manures. 
This arises from the fact that in that condition they contain 
ammonia, which, being composed of hydrogen and nitrogen, the 
roots of the plants decompose the ammonia and appropriate 
the nitrogen greedily, as their most favourite food, and hence its 
efficacy as a fertilizer. 

Reasoning on this subject full forty years ago, and con- 
sidering the inexhaustibleness of the store of nitrogen we possess 
in our atmosphere, it occurred to me that, could we but devise 
some means of laying hold of this nitrogen of the atmosphere, 
and fixing it in combination with some other element, so as to 
enable us to present the result directly to the roots of plants, we 
should, in that way, supply them with their most effective food 
as manure, derived from an inexhaustible source around us, 
instead of having to obtain the desired nitrogen, as we do at 
present, by going all the way to Peru for it in the form of guano, 
which owes its efficacy as a fertilizer chiefly to the presence 
of ammonia, from which the plants, by means of their roots, 
abstract their favourite nitrogen. Reasoning on this subject, 
as I have said, it occurred to me that if by some mechanico- 
chemical process we could manage to knock the nitrogen and 
oxygen of the atmosphere into chemical combination, and at the 
same moment combine the so produced nitric acid with some 
mineral substance which would permanently fix the combination 
in a portable form, we should thereby get hold of a source of 
fertilizing power as inexhaustible as it would be effective. In 
following out this train of reasoning, I called to mind the fact 
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that traces of nitric acid are found in the rain that falls during 
thunderstorms; and the observed increase of fertility which 
follows such thunderstorm rain is due, it is supposed, to the 
nitrogen carried to the roots of plants by the minute admixture 
of nitric acid in the rain which falls on such occasions. 

Also let us bear in mind the wonderful efficacy of a blow, or per- 
cussive action, in bringing about a true chemical combination 
between certain elements which otherwise might lie for ever in 
close juxta-position without ever entering into chemical union, 
The efficacy of percussive force in this respect is well known in 
the case of all fulminating compounds. Viewing the thunder- 
storm effect above referred to as a percussive compressional 
agency, it occurred to me that we might attain the grand object 
of chemically combining the nitrogen and oxygen of the atmo- 
sphere, for the service of agriculture, by subjecting atmospheric 
air to exceedingly violent percussive compression in the presence 
of some cheap mineral substance which had a strong affinity for 
the nascent nitric acid, which I imagine would be the imme- 
diate result of such violent percussive compression, Dry slacked 
lime would appear to be the most suitable substance for effecting 
this object: the result would be nitrate of lime. Should we 
thus be so fortunate as to knock into combination the constituent 
elements of the atmosphere, and so produce a fertilizing agent of 
the most potent efficacy from an inexhaustible source at home, 
instead of, as at present, going for it, in the form of guano, all 
the way to Peru, a great result might ensue. Although this 
scheme has long afforded me subject for many a bit of quiet 
cogitation, I have as yet done nothing to bring it to the test of 
actual trial; but as I have on many former occasions derived 
high gratification by giving forth such embryo schemes, and 
seen them come to life by the so planting them into the minds of 
intelligent men, I venture to promulgate my long-formed notions 
on this subject, in the hope that peradventure they may take root 
in favourable soil, and spring up and bear fruit in due season. 
Even at the risk of being thought a propounder of a visionary 
scheme in the meanwhile, and even failing the realization of any 
commercially. valuable result, the issue might prove acceptable 
in a purely scientific point of view. 

As some aid to others who might be inclined to practically 
test my ideas on this subject, I append hereto a rough sketch of 
an apparatus by which this interesting investigation might be 
put to the test of actual experiment. Once establish the fact 
that by percussive compression nitric acid can be produced 
by direct combination of the elements of our atmosphere, the 
solution of the commercial part of the problem would be in a fair 
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ing solved, as no doubt it would in due time; but first 
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XIX.—WNote on Cattle-Feeding during the Winter of 1870-71. 
By W. J. Epmonps, Southrop, Lechlade. 

[In a Letter to the Editor.] 

My pEAR Sir,—I think it may not be uninteresting to the readers. 
of the ‘Journal’ to have a short account of some expedients 
resorted to during the winter of 1870-71, in order to enable 
farmers to keep their usual quantity of stock in a healthy con- 
dition, and also to fatten cattle without the use of hay. The 
spring and summer of 1870 were, in this part of the country, 
unusually dry,—so dry that in the autumn we found ourselves 
with good wheat but with a very short quantity of straw. Barley, 
oats, and indeed all Lent corn, as well as winter beans, were 
lamentably deficient as crops both in corn and straw ; seed-hay 
far from abundant; meadow-hay next to none. Many pieces 
intended for mowing in the spring were afterwards fed, first, 
because there was not sufficient grass in them to be worth 
cutting, and next because the keep in the stocked grounds be- 
came so short that those intended for mowing were wanted for 
the stock. The appearance of the stackyards in September may 
be imagined; and Nature, which is usually so lavish in com- 
pensation, did not even then come to our aid so far as the grass- 
land was concerned; for, instead of being able to keep the 
cattle in the pastures until Christmas or nearly so, they con- 
tinued so bare that in October they were nearly all obliged to 
be foddered, and many even as early as September. But, if 
compensation was not given in the grass-land, the same cannot 
be said of the straw, for the quality of oat and barley straw was 
almost equal to ordinary hay, whilst that of the wheat-straw 
was far above the average ; and I am the more inclined to name 
this, lest those who are inexperienced should, another year, 
adopt the plans successfully pursued this year and find them- 
selves disappointed with the results obtained. It soon became 
evident, not only that the hay must be most sparingly used, but 
also that the oat and barley straw would be by no means sufh- 
cient for fodder through the winter. These also must be largely 
supplemented by the use of wheat-straw, and the question arose 
as to how to make the latter most palatable and most digestible. 
By some, treacle was given, and with good results: 1 Ib. or 
14 lb. per day, besides meal, being allowed to each beast. By 
others, linseed was used (I was one of those who did so), boiled 
or steamed, and thrown over the chaff; and as, possibly, it may 
be more useful to speak of individual experience rather than of 
generalities, I will state, as nearly as may be, the plan I pursued 
and its result on the cattle. But I wish it to be understood that 
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I do so, not because I consider that my plan was better than others, 
but because [| can describe it more minutely, I must plead 
guilty to great indiscreetness in the previous summer, for, finding 
some of my intended mowing ground too bad a crop to cut, [ 
bought grazing cattle to stock it, disliking to do so with those I 
already had, and depending upon rain to give a sufficient supply 
of grass. The consequence was that the former, later in the season, 
robbed my others of some hay, and those others were obliged to 
be brought to the yards early in October, none the better for 
their summer’s keep. Nothing daunted, however, by this piece 
of bad luck or bad management, I ventured—stock being very 
low in price—to purchase more cattle, tempted the more to do 
so by having had built some new cattle-boxes which I wanted to 
fill. To find Lent corn-straw for them was out of the question. 
I began to do so, mixing it with a little wheat-straw, but soon 
found that my sheep would be minus straw if I continued the plan, 
so determined to feed them upon wheat-straw,—some wholly so, for 
others, mixing it with oat-straw. We had it cut into chaff, and 
for the yearlings we added 1 lb. of linseed and 1 Ib. of bean 
and barley meal per beast per day, at a cost of 1s, 9d. per week, 
the linseed and meal being steamed and thrown boiling over the 
chaff and well mixed with it. At one place I steamed the straw- 
chaff, but I hardly know that we found sufficient difference in 
the thriving of the animals to warrant the expense. ‘Truly, 
that was not very much. The smell, especially when mixed 
with one-tenth hay, was like that of new hay, the knots in the 
straw were softer, and its feel altogether so in the hand, which 
would lead to the conclusion that it must have been more easily 
digested ; but practically I cannot say that there was enough 
difference for either me or the feeder to remark it. With this 
food, assisted by artificials (corn and linseed), I succeeded in 
grazing oxen which not only paid for what they ate, but realised 
a handsome profit as well. After selling these fat cattle, just 
before and just after Christmas, I had left—my yearlings, milking 
cows, in-calf heifers, and between 50 and 60 young beasts coming 
two years old. From these last I selected 20 of the best of the 
heifers and the 6 best steers to keep round, leaving about 30, with 
regard to which came the question, What must I do with them? 
I could sell them, but only at a very low price—so low as to 
lose money upon their cost to the time; I could possibly keep 
them upon wheat-straw and 2 or 3 lbs. of corn and cake, but 
then they would probably pay nothing for the winter’s keep; or 
I could try and fatten them for the June market on wheat-straw 
and boiled linseed and meal. From among these courses capable 
of being adopted I elected to try the last, and put them into my 
cattle-pits just after Christmas, having given them before that 
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time mixed straw and a little meal. From that time until the 
middle of March each animal had 3 Ibs, of meal and 2 Ibs. of 
linseed per day, at a cost of about 4s. per week ; after which, until 
the 7th May, they had 7 lbs. of meal and 2 Ibs. of linseed, at a cost 
of about 7s. per week, From that time until they were sold 
their cost was about $s. per week. They consumed daily about 
2 bushels of chaff each, part of them having one-tenth hay and 
nine-tenths wheat-straw, and the others no hay at all. They 
have paid from the beginning of January, on the average, from 
about 87. 10s. to 91. per head; 14 of them being sold in May 
and the last three on the 25th July. One went wrong, and made 
only 3/7. I had reason, so far, to be satisfied with the result. 
As to my remaining cattle, fed as before stated (1 Ib. linseed 
and 1 lb, meal), the yearlings I had to spare went out at 9/. 
each, and I never had my two-year-old heifers and steers look 
better; their allowance of artificials had been a little more 
liberal, costing about 3s. per week ; still they had no hay, but 
only mixed straw (wheat and oat) for their chaff. I learnt, too, 
what I dare say many have long known,—that linseed is an 
exceedingly good thing for milking-cows. I gave it them until 
April, when, having some grass, I substituted it and meal for 
the boiled linseed, and the milk was immediately reduced in 
quantity and in richness. I cannot conclude without saying that 
1 believe that. pits or boxes for feeding cattle are very much 
better than any other description of stall. They save litter, 
prevent any waste of valuable manure, and the cattle are quieter 
and feed quicker. 

I am, yours very truly, 

W. J. Epmonps. 

Southrop House, near Lechlade, 27th July, 1871. 

XX.—Report on an Outbreak of Splenic Apoplexy at Coldham 
Hall, near Wisbeach. By Professor G. T, Brown. 

Str,—In compliance with your request, I proceeded to Coldham 
Hall on Thursday, June 8th, for the purpose of investigating an 
outbreak of a fatal disease among cattle and sheep, and I have 
now the honour to report the results of the inquiry for the infor- 
mation of the Council of the Royal Agricultural Society. 

The malady which has destroyed cattle and sheep at Coldham 
Hall, and on the adjoining farm, is known as “ splenic apoplexy,” 
a disease which has much increased of late years in various parts 
of the country, particularly in those districts where the ‘ forcing 
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system” is pursued, both in reference to the stock and the 
pastures on which they feed. 

Outbreaks of splenic apoplexy among cattle and sheep, and 
occasionally even among pigs and horses, have occurred on soils 
which are quite dissimilar in character; as the clays of the lias 
formation, the red sandstone, the chalk, and also on peats and 
alluvial deposits of the Fen districts. In all these positions, 
however, the general conditions under which the disease is deve- 
loped are remarkably uniform. The pastures are undrained, or 
drained only by means of open dykes, and the grass is never mown, 
but always fed off by animals, which are liberally supplied, as a 
rule, with highly stimulating food. By this arrangement the land 
is made to carry a much larger number of manure-producing 
animals than it could otherwise support. Additional manure is 
also employed in the form of top-dressing from the farmyard. 
There is ample evidence that a long continuance of this system 
results in the production of an unwholesome condition of the 
soil and herbage. 

Certain cases of splenic apoplexy have been traced to the use 
of water contaminated with organic impurities ; other instances 
have apparently been due to the consumption of stimulating 
food and entire abstinence from water; but the majority of cases 
may be fairly referred to the influence of. “ contaminated soils.” 
It is impossible in this report to enter fully into the pathology of 
the disease, but it may be stated briefly that “ splenic apoplexy” 
is one form of that morbid condition which is generally described 

‘as “ blood poisoning,” in which the blood becomes charged with 
effete products, and death results from the depressing effects of 
this impure fluid upon the brain and nervous centres. Con- 
gestion of the spleen is a very common lesion, but it is by no 
means an invariable result of the diseased state of the blood ; on 
the contrary, in some of the most virulent forms of the malady 
which have been brought under my notice in Ireland and the 
Isle of Man, and also in this country, the spleen was not impli- 
cated. The membranes of the brain and spinal column always 
show indications of disease, and there is no doubt that the sudden 
fatality which marks the affection is due to suspension of nervous 
function. Microscopic examination of the blood has always 
resulted in the detection of numerous bacteria and vibriones, 
organisms that are constantly present in fluids which contain 
organic matter undergoing decomposition. 

At Coldham Hall (Mr. John Brown’s farm), and on Mr. 
Little’s farm adjoining, the conditions under which “ blood 
diseases” are induced are in existence. The soil is alluvial ; the 
water is stagnant, and contains an excess of organic and mineral 
matters; the pastures are never mown, are well manured, and 
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constantly fed off by animals in good condition, which are 
supplied with cake and other nutritive food, 

All the sheep on Mr. Little’s farm are in high condition ; 
even the ewes are fat, but their lambs are evidently not well 
nourished, It is worthy of remark that one piece of pasture on 
Mr. Little’s farm became so dangerous after many years’ continu- 
ance of the “stimulating system ” that it was found necessary to 
break it up. 

Splenic apoplexy appeared on this farm (Stag’s Holt) some 
years ago, but was confined to the cattle. About the end of last 
May a bull and a calf died of the disease, and in the beginning 
of June the malady attacked the sheep, of which twenty-eight 
died during the week. The disease manifested itself shortly 
after the animals were clipped, and it is probable that the 
prevailing cold wind acted injuriously upon the most susceptible 
animals, but no amount of exposure to severe weather is, in 
itself, sufficient to produce the disease. 

On Mr. Brown’s farm (Coldham Hall), splenic apoplexy 
appeared last year, in the month of June, among a herd of 
bullocks. Six of the animals died suddenly, and the remainder 
were sent to the butcher. This year the same disease reappeared 
among the cattle only, in the early part of June. One bullock died 
suddenly, and three others were attacked, but recovered under 
the treatment which was adopted by the local veterinary surgeon, 
Mr. R. Knowles, M.R.C.V.S. It has been observed that animals 
which appear to be in good health are often fatally attacked with- 
out any warning; but, that the disease is not so rapid in its course 
as it seems to be, is proved by the evidence which is obtained by 
the post-mortem examination of animals in districts where the 
affection prevails. ‘Two of the best sheep of Mr. Little’s flock 
afforded good examples of the changes which precede the external 
manifestation of the disease. In both these animals, which were 
in first-rate condition, there was evidence of congestion in the 
lungs, liver, and membranes of the brain and spinal cord ; and in 
the blood numerous vibriones with small bacteria were detected. 

With the view of arresting the further progress of the disease, 
the following measures, which have been successfully carried out 
in other cases, were recommended, All the animals, on both 
farms, to have daily doses of hyposulphite of soda, two ounces 
for each bullock, and half an ounce for each sheep, to be given in 
the food or drinking-water ; the quantity and times of adminis- 
tration of the agent to be modified in accordance with the 
directions of the veterinary surgeon under whose superintend, 
ence the treatment will be carried out. The quantity of cake to 
be diminished, and bean mashes to be employed in its stead; the 
animals to be driven daily from one part of the farm to another, 
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by which course, change of pasture and a sufficient amount of 
exercise will be insured. In reference to the management of the 
land, it was advised that the next top-dressing should consist of 
lime or salt, according to circumstances, instead of farmyard- 
manure. From the position of the pastures, it would be impos- 
sible to drain more effectually than is already done; and it does 
not appear that under the present circumstances, the extreme 
measure of breaking up any of the grass land is called for. 

H. M. Jenkins, Esq. G. T, Brown. 

XXI.—Annual Report of the Governors of the Royal Veterinary 
College. 

Tue Governors of the Royal Veterinary College acting, as 
hitherto, in co-operation with the Council of the Royal Agricul- 
tural Society, in promoting that branch of veterinary science 
which regards the diseases of farming stock, have the pleasure of 
forwarding to the Council of the Society their usual annual Report 
relative to the diseases prevalent amongst cattle during the past 
year, and their mode of treatment, as laid before the Governors 
by the Professors of that College. 

The Governors avail themselves of the occasion to mention that 
lectures, embracing all the leading features of cattle pathology, 
have been regularly delivered in the College on four days in each 
week, and that they have been attended by the entire class of 
pupils, who have shown as earnest a desire to obtain proficiency 
in this as in any other division of their studies. Their progress 
has consequently been satisfactory, as shown by the circumstance 
that those who presented themselves for their final examination 
before the Royal College of Veterinary Surgeons, after having been 
in attendance for two full sessions, received as many good marks 
at the Cattle Pathological Section of the Court, as at any other. 

During the year, seventy-six “ Freshmen” were enrolled at the 
College, and entered upon their studies—a number which exceeds 
that of the preceding year, and has rarely, if ever, been surpassed. 

Each ‘‘ Freshman” was subjected to a Matriculation Examina- 
tion, which, in the early part of the year, according to custom, 
was conducted by the Professors, but later on by a Committee of 
the College of Preceptors, presided over by Dr. Jacob, Dean 
of that College, 

Within the year, that is, at the April and December examina- 
tions, 88 students presented themselves before the Court of the 
Royal College of Veterinary Surgeons. Of these, 56 obtained 
the diploma, and were admitted Members of the College. 
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Besides the instruction imparted to the pupils by the pro- 
fessorial lectures, no opportunity has been omitted of giving 
tutorial explanations of disease, nor of describing the nature of the 
lesions which had been produced in the several morbid specimens 
received at the College during the year. The members of the pro- 
fession practising in different parts of the country have, to as great 
an extent as heretofore, readily afforded supplementary aid of this 
description, and the same may be said of many agriculturists and 
owners of cattle. The value of assistance of this kind is great, 
and it is aid which the teachers have always done their best to 
secure, By it they are not only kept informed of special outbreaks 
of disease, but are often enabled to obtain a clue to the local causes 
on which they depend. It is a healthy sign of progress to find 
that many veterinary surgeons of the present day are even more 
desirous to investigate the causes of disease than to confine their 
services to the mere routine of medical treatment. Owners of 
animals are not slow to appreciate the advantages which they thus 
derive, and it has often been a source of much satisfaction to the 
Professors of the College to hear them speak of the value of the 
profession in pointing out how disease is to be prevented, as well 
as in explaining the principles which should obtain in attempting 
its cure. The labours of the Professors will continue to be exerted 
in this direction. 
Among the large number of morbid specimens which have 

reached the College, special mention may be made of some 
remarkable examples of the disease known as Scrofula, affecting 
nearly every organ of the body. With a few exceptions only, 
these cases occurred in cattle used for breeding purposes, and 
mostly, also, among the improved races. 

Attention has previously been directed to the fact of some of 
the families of the most valued breeds being affected with this 
hereditary disease, thereby putting persons on their guard against 
using any animal, which gives the slightest evidence of scrofula, 
for breeding purposes, 

It may be affirmed that these warnings have had a beneficial 
effect,,and hence the necessity of repeating them with such facts 
as the past year’s experience has afforded. 

Speaking in general terms of the morbid specimens which have 
come to hand, it may be stated that proof has been again adduced 
that the maladies which pass under the general name of blood- 
diseases are still on the increase among cattle and sheep. Specially 
to be noticed among such diseases is the one commonly known 
as Splenic Apoplexy. Many cases of this disease occurred in 
the winter and spring months, but as the year drew on their 
number greatly increased, until in the summer scarcely a week 
clapsed without specimens, consisting of the chiefly-aflected parts 
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of animals which had died of the malady, being received at the 
College. The communications which accompanied these speci- 
mens showed that not only cattle, but sheep, pigs, and even horses, 
had died suddenly, even when believed to be in perfect health, 
from this remarkable affection. Science has still much to do in 
investigating the causes of this disease. The facts appertaining 
to many of the outbreaks are irreconcilable with each other. 
Animals are struck down with the disease on farms where 
the malady was never known to have occurred before, and then the 
disease ceases as suddenly as it had appeared. These things often 
take place in localities far distant from each other, and where the 
greatest possible differences exist in the prevailing breed of cattle, 
character of soil, system of farming, management of animals, 
&c. Not unfrequently, however, coincidences occur which 
would almost admit of being regarded as consequences. ‘Thus, 
the feeding of cattle on fields recently manured with liquid 
manure or town sewage, or where the water supply is contami- 
nated with the drainage of houses or filthy farm premises, is 
accompanied with an outbreak of splenic apoplexy. In many 
of these cases, everything short of removing the animals for a 
time to another farm, even if merely a contiguous one, fails to 
arrest the progress of the malady. 

An outbreak of splenic apoplexy is also not unfrequently asso- 
ciated with the use of compound feeding-cakes, cotton-cake, and 
other allied substances, especially when any of these are given in 
excess. It may be asserted that many feeding-stuffs of this kind 
are most valuable when used to a limited extent, but positively 
poisonous if this limit be exceeded, as is often the case in the 
attempts which are made to push on the condition of animals 
too rapidly. 

Besides the morbid specimens thus specially alluded to, 
mention may be made of the receipt of others which point 
to an increase of a peculiar parasitic disease, known commonly 
as “measles,” of the pig. This name of the disease is very 
inappropriate, as leading to the most erroneous conclusions with . 
regard to the nature of the malady. ‘ Measly pork” has an 
appearance of the flesh being studded with small watery cysts. 
These cysts are living entozoa, known ordinarily as hydatids— 
the hydatis cellulose. This condition of the flesh would be more 
properly described as misty or mizzly, and no doubt “ measle,” in 
this instance, is a corruption of the old English word “ mizzle.” 
The term “mizzly-pork” expresses the condition of the flesh 
of a pig, the subject of the malady, better than any other. 
Hydatids are only immature tape-worms, and when such pork is 
eaten by man, tape-worms will abound in his intestines. 

Several prosecutions of low-class pork-butchers have recently 
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taken place for exposing mizzly-pork for sale. Good cooking, 
or complete pickling of the infected meat will destroy the vitality 
of the hydatids; but it is evident that much must depend on the 
activity of Meat Inspectors in preventing the spread of this 
loathsome disease, Foreign pigs, especially those known in 
the trade as Hungarian pigs, and also Irish pigs, are more fre- 
quently the subjects of the disease than English, The Inspectors 
at the ports are aware of this, and although the malady is not 
easily detected in the living animal, seizures and destruction of 
infected pigs take place from time to time, an instance of which 
occurred at Hull during the past summer. 

Referring to the importation of foreign cattle and other animals. 
used as food, it may be stated that the prompt means which have 
been adopted by the Government, and the vigilance observed by 
the Veterinary Inspectors at the ports, have proved most éffective 
in saving the country from a fresh invasion of the cattle plague, 
consequent on the Franco-Prussian war. At the commencement 
of the year, cattle-plague was prevalent in Poland, Galicia, 
Hungary, Roumania, &c., as well as in countries more immediately 
contiguous to the steppes of Russia. Early in the year the disease 
made its way into Siberia: but, in consequence of the precautions 
adopted by the Austrian and Prussian Governments, it was pre- 
vented extending further in a westward direction, ‘The continu- 
ance of the disease, however, in the countries referred to, required 
on the part of Prussia the maintenance of stringent regulations 
with respect to the importation of cattle and such articles of 
commerce as were likely to bring in the infection. Just before 
the breaking out of the war the restrictions amounted to the posi- 
tive prohibition of cattle into East Prussia, in consequence of the: 
extension of the cattle plague to the Baltic provinces of Russia. 

The occurrence of the war had, however, to be followed by the 
withdrawal of the military cordon on the Russian and Polish 
frontier; and as the demands of the Commissariat of the Army 
increased, contractors for the supply of cattle did not hesitate to- 
obtain animals from Poland and other infected countries. The 
cattle-plague was thus quickly introduced, and within a few weeks 
it had established itself in Prussia, Mecklenburg, Saxony, and other 
States of the North German Confederation, Following in the 
wake of the army, the disease broke out along the whole course 
of the Etappen Road. Its ravages in the Palatinate were most 
destructive. Entering France, it quickly spread to the cattle 
of that country, while it continued to prevail among the animals of 
the Commissariat, producing immense losses around Metz and 
other centres of the invading forces, Still following the army, it: 
was soon established in the Valleys of the Sarthe, the Marne, and 
the Seine, and in the Northern Departments of France near to the 
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Belgian frontier. Subsequently the disease obtained a footing in 
Belgium, despite the precautionary measures adopted by the 
Customs’ authorities, assisted by the military. 

The English Government lost no time in issuing an Order of 
Council requiring that all cattle, sheep, or goats imported from 
France, or any port of the North German Confederation, should 
be killed at the place of import. This Order was also followed 
by another to the same effect, as applicable to Belgium, on the 
extension of the disease to that kingdom. At the close of the year 
cattle plague was increasing in all the countries referred to, 
leaving but little hope of its being early exterminated under the 
circumstances in which Europe is placed. 

Another infectious continental disease may be here alluded to, 
viz. sheep-pox. 

The information which reached England from time to time 
was to the effect that this disease was prevalent in Mecklenburg 
and other States of North Germany. 

During the autumn it was ascertained that the malady was 
increasing, which led to apprehensions of its importation here 
again taking place. The fear was well grounded, for in the month 
of October the Veterinary Inspector detected the disease in a cargo 
of sheep which arrived in London from Hamburg. It fortunately 
happened that the Order of Council, requiring the slaughter of 
sheep as well as cattle ‘imported from Germany, was at the 
time in full force, so that no ill-consequences followed the im- 
portation. With this exception no other known case of 
importation of sheep suffering from variola has occurred during 
the past year. 

With reference to other diseases of a contagious type which 
may be said to be naturalized, but nevertheless likely to be 
added to by cattle importations, viz. pleuro-pneumonia and 
mouth-and-foot disease (eczema epizootica), it is not known that 
more than one cargo of cattle visibly affected with the first-named 
disease has arrived at any of the ports. There have, however, 
been very many importations of animals the subjects of mouth- 
and-foot disease. In each of these cases the animals have been 
killed at the place of debarkation. Mouth-and-foot disease seems 
to be one of the most widely spread cattle affections of which the 
profession has any knowledge. We have information of its 
existence throughout the whole of Europe, in Asia Minor, India, 
North and South Africa (being particularly rife at Port Natal 
and the Cape); in several of the West India Islands ; North and 
South America, including Brazil, Uruguay, Buenos Ayres, &c. 
Facts of this kind incontestibly prove that the infecting material 
on which the spread of the disease mainly, if not entirely, 
depends, is uninfluenced by the climate of the country which the 



450 Annual Report of the Governors 

animals inhabit. They also show that food, breed, system of 
management, and all the ordinary causes on which the disease 
has by some persons been thought to depend, are altogether 
inoperative in its production. T he year 1870 has witnessed one 
of the most remarkable outbreaks of the mouth-and-foot disease 
on record, and at the time we write the disease, although much 
diminished in many parts of Great Britain and Ireland, is far 
from being exterminated by the sanitary regulations of ‘ The Con- 
tagious Diseases (Animals) Act, 1869.’ 
“Pleuroxpneumonia has also been rife, but less so than in some 

preceding years. Many parts of the country have sustained 
serious losses, particularly those where large numbers of dairy 
cows are kept. Animals of this kind are highly susceptible to 
the disease, and for this reason, among others, large towns suffer 
to a greater extent than extensive tracts of country where but few 
milking animals are found, although extensive herds exist. 

The regulations of ‘The Contagious Diseases (Animals) Act’ 
are operating very beneficially in keeping in check the spread of 
pleuro-pneumonia. 

It remains only to make mention of two or three diseases 
which have been brought prominently to the notice of the Pro- 
fessors during the year. 

(a.) Venous Congestion in Lambing Ewes.—The long-continued 
stormy and wet weather which prevailed in the spring, and the 
sudden transitions from cold to heat which occurred, led to very 
serious losses, in the western parts of England in particular, of 
in-lamb ewes. Many of the animals died after a few hours 
illness, either just before or very shortly after parturition, Many 
lambs were also born dead. Post-mortem examinations revealed 
the existence of venous congestion chiefly of the uterus or of the 
brain, less frequently of the lungs, liver, or other organs. These 
congestions evidently depended on a changed condition of 
the blood, which would seem to have been deficient both: in 
albuminous and saline materials. A restricted use of green 
food, especially turnips, and a free allowance of good hay, cake, 
and corn, with a daily use of salt, alternated with the sulphite 
of soda, acted most beneficially in the cases which came imme- 
diately under the notice of the Professor of Cattle Pathology. 

(b.) Similar climatic conditions induced a large number of 
attacks of acute rheumatic fever among lambs. Some very 
remarkable cases of the disease occurred in the county of Essex, 
in which the attacks were almost entirely confined to the male 
lambs, the disease following very closely on castration, ‘The 
deaths were numerous, depending mostly on organic disease of 
the heart as shown on a post-mortem examination. Another 
peculiar feature of the malady was the loss of sight in a large 
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proportion of the lambs which survived, due to the rheumatismal 
inflammation attacking the fibrous tissues of the eye. Treatment 
availed but little in any of these cases. 

(c.) Ophthalmic Disease of Cattle—For several years past a 
disease of the eyes of cattle has prevailed, particularly calves and 
young store-stock, and more especially during the summer months. 
The malady has many of the characteristics of the affection 
technically called Staphyloma. Its cause has not clearly been 
ascertained ; but there appear to be reasons for believing that it 
may possibly be due to parasitic agency. The affection was less 
rife in 1870, but nevertheless sufficiently so to call for special 
mention in this Report. 

With regard to its local treatment, it has been found that at 
the commencement, antiphlogistic remedies, modified according 
to cirumstances, have sufficed in many instances, especially 
when combined with a perfect exclusion of light, to effect a 
cure. In many cases, however, blindness, partial or complete, 
has resulted despite the adoption of the best directed means of 
effecting a cure. 

(d.) Acorn Poisoning—The autumn of 1870, like that of 
1868, witnessed the loss of a large number of young cattle at 
pasture in parks and places where oak-trees were growing. 
Investigation showed that the disease often destroyed 60 or 70 
per cent. of the animals attacked, and that the malady depended 
entirely on the cattle eating the acorns as they fell from the trees. 
It has been supposed that the ill effects were principally due to 
the astringent properties of the fruit, which led to constipation 
and its attendant ill consequences of occlusion and inflammation 
of the bowels. On this point, however, opinions do not coincide. 
At present the veterinary profession is unacquainted with any 
antidote to the deleterious matter, nor does it yet know on what 
the poisonous effects of acorns really depend. 

It is proposed that a chemical examination of fresh acorns be 
undertaken by Professor Tuson in the course of this year, with a 
view to the solution of this question. Animals are now within 
the College, which are being used for experimental purposes to 
determine, if possible, the several problems connected with this 
important subject. One young ox has especially been brought 
under the influence of the acorn poison. The symptoms which 
developed themselves were perfectly characteristic, and differed 
in no respect from those which were observed among the animals 
which were affected when at pasture. The young ox in question 
remained in a yery precarious condition for two or three weeks, 
but ultimately recovered. As will be inferred from these general 
observations on this interesting, subject, further investigations 
will be undertaken for its more complete elucidation. The 
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several officers of the College are co-operating in the matter 
pathologically and chemically, so that it may be reasonably 
expected that the causes of acorn poisoning will be fully 
cleared up. 

J. W. BosanqueEt, 

April 15th, 1871. Treasurer. 

XXIU.—Report on Experiments in reference to Pleuro-pneumonia 
and other Diseases of Cattle, made during the half-year ending 
March 31st, 1871. By Professor JAMES BEAart Srwonps. 

Srr,—I have the honour to report, for the information of the 
Veterinary Committee, that in September last I purchased a cow 
and steer, and subsequently two sheep and a lamb, for experi- 
mental purposes, with the funds, 25/., placed at my disposal by 
the Committee. Shortly after purchase, the cow, being found to 
be unsuited for the required purpose, was disposed of, and the 
money expended in procuring two other animals, a young steer 
and a heifer. With the exception of the lamb, which died shortly 
after purchase, these animals are now at the Royal Veterinary 
College, where they have been kept throughout, at the expense 
of the Institution. 

The experiments originally had recourse to had for their 
main object the further elucidation of the laws which regulate 
the spread of pleuro-pneumonia; but, in consequence of the 
difficulties which were found to beset this subject, some of the 
animals were subsequently used for other purposes. The first 
pleuro-pneumonia experiment consisted in exposing one of the 
steers to the inhalation of the vapour of diseased lungs. For this 
purpose a dairyman’s cow, suffering from the disease in its 
advanced stages, was killed, and the lungs immediately forwarded 
to the College. Here they were placed with the experimental 
animal in a closed loose-box, care being taken so to secure the 
head of the animal, that at each inspiration the vapour should 
enter the respiratory organs. The steer was kept in this position 
until the lungs had become cold ; but, although then liberated, 
the lungs were not removed from the box, it having been deter- 
mined to leave them with the animal until visible decomposition 
had begun. The animal was carefully watched day by day 
until the expiration of the tenth week, but not the least devia- 
tion from health was observed during any part of the time. 

It was now determined to repeat the experiment in a modified 
form, and for this purpose a sponge was placed in the nostril of 
a diseased cow and allowed to remain until it had become 
thoroughly saturated with the breath and also the mucous dis- 
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charge from the nostril. It was then transferred to the nostril 
of the experimental animal and retained there for upwards of half 
an hour. As in the former case, the animal was closely watched 
for several weeks—during the time, in fact, which pleuro-pneu- 
monia is often known to lie dormant in a herd in which the 
disease is taking its natural course; but again no ill effects 
followed. Besides these two experiments with one animal, some 
mucus obtained from the respiratory organs of diseased cattle was 
rubbed on several occasions upon the mucous membrane of the 
nostrils of other of the experimental animals, with a view to effect 
its absorption, ‘These experiments had also a negative result. 

It may likewise be stated that persons intentionally came from 
attending on sick animals and placed themselves in contact with 
the experimental cattle. Inoculations with the products of the 
disease, as obtained either from the lungs or the chest, have not 
been had recourse to, former experience having shown that such 
inoculations have invariably failed to transmit pleuro-pneumonia. 

Apart from natural cohabitation, it yet remains to be shown 
how the disease is conveyed from animal to animal in a herd. 
No safe deductions can, however, be drawn from these failures, 
for further experience may show that success may follow the 
repetition of one or more of the experiments. They possess, 
nevertheless, a certain value as illustrative of some of the reasons 
why pleuro-pneumonia often progresses so slowly among cattle 
herded together ; and they also point to the propriety of isolating 
and slaughtering the first animal of a herd which becomes 
affected. These experiments will in due course be repeated, 
and others having the same object in view will be also adopted. 

Sheep-pox.—The importation of a cargo of sheep from Ham- 
burg, among which sheep-pox existed, led to the inoculation of 
an experimental sheep with the virus of this disease. The chief 
object being the production of a good pathological specimen, 
and even the death of the sheep, a very unusual quantity of the 
virus was employed and several punctures made in different parts 
of the body. Each of the punctures took, and on the eighth day, 
as is usual, variolous fever set in. The intensity of the fever 
increased, and the skin gave evidence of a copious eruption, thus 
indicating that the object of the experiment would be obtained. 
For five or six days death was looked for; at the end of this time, 
however, the severity of the symptoms began to abate and the 
animal ultimately recovered. Had the animal died, or a free 
vesication taken place on the skin, the solution of two problems 
might possibly have been effected: first, whether the infecting 
materies morbi contained in the contents of the vesicles could 
be easily destroyed by exposure to some of the supposed disin- 
fecting agents, recently advocated ; and secondly, whether placing 
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the carcase or parts thereof with healthy sheep would propagate 
the disease, thus obtaining an answer to the question, ‘* Can the 
dead convey infection ?” 

It may be stated, however, that the belief of the veterinary pro- 
fession is that dead sheep will convey sheep-pox: and with regard 
to cattle-plague it may be affirmed that the disease being thus 
propagated is established beyond all doubt. There are several 
reasons for believing that the carcases of diseased sheep are a 
source of real danger to healthy animals; but other experiments 
are required in this direction, 

Acorn-poisoning.—It had long been known that acorns, from 
their indigestibility and consequent retention within the stomach 
and intestinal canal, often proved injurious to cattle, sheep, and 
even pigs, when too freely partaken of. It was not, however, until 
the autumn of 1868 that any suspicion seems to have been 
entertained that acorns contained, under certain circumstances, 
deleterious matter which would produce blood-poisoning in cattle, 
especially in those which were under two years of age. This 
blood-poisoning does not appear to be due to the tannic, or the 
gallic acid of acorns, nor to an immoderate quantity of them 
having accumulated within the stomachs or intestines. Indeed, 
experience has shown that the worst form of the disease is often 
developed after the greatest part of the acorns have been expelled 
from the system, and when diarrhcea and not constipation is one 
of the leading symptoms, In the year referred to, a large crop of 
acorns followed upon an unusually hot and dry summer, by 
which all ordinary pasturage was nearly destroyed, and probably 
also the acorns themselves brought into a more perfect or ripe 
condition. As soon as the acorns began to fall it was found that 
the young cattle grazing in parks and pastures, where oak-trees 
abounded were attacked, with a serious and most fatal malady. 
Some of the animals suffered more than others, but none escaped 
an attack if allowed to remain in the pastures and partake of the 
acorns, The fatality was very great, often reaching as high as 
60 to 70 per cent. So numerous, indeed, were the deaths, and 
so peculiar the symptoms, that many of the original attacks were 
thought to depend upon an outbreak of cattle-plague. The 
similarity of the symptoms in the two affections was very remark- 
able, so much so indeed that had cattle-plague still existed in the 
country there cannot be a doubt that the spread of the disease would 
have been attributed to an outbreak of that malady. As a matter 
of history, it may be stated that our advice was originally sought 
in many of the cases in order to determine whether cattle-plague 
had really reappeared in the country. Numerous visits were 
made into the Midland and Southern counties particularly, and 
the same characteristic symptoms of the acorn-disease were 
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everywhere found to prevail. Prevention, by a speedy removal 
of the animals, did much to arrest the progress of the affection ; 
but when fully established, curative means were of little or no 
avail. With the ending of the fall of acorns the disease entirely 
and suddenly disappeared, and nothing was heard of any allied 
cases until the autumn of 1870. : 

The drought of that year proved even more disastrous to the 
grass-crop than that of 1868, and what was not a little singular, 
it was accompanied by an equally prolific crop of acorns. The 
fall of the acorns was again accompanied by the same ill conse- 
quences ; outbreak of disease rapidly succeeding outbreak, and in 
numerous instances, on the same farms as before. Fresh investi- 
gations were made, which confirmed the conclusions previously 
arrived at; nevertheless it was determined to have recourse to 
a direct experiment for clearing up some doubtful points in the 
pathology of the affection. For this purpose a young steer and 
a sheep were selected for feeding with acorns. The fruit obtained 
was fully ripe—indeed more so than in many instances where 
mischief had resulted from its natural fall from the trees. For 
the first two days a very few acorns were given, so as to induce the 
animals to eat them. This end being accomplished, the steer, on 
November 14th, was supplied with a liberal quantity, when he ate 
about a peck, mixed with a small quantity of hay-chaff. During 
the two following days he consumed not more than a peck and a 
half, also mixed with chaff: water was allowed ad libitum. On 
the fourth day, November 18th, the animal’s appetite failed, and 
he could scarcely be induced to partake of food of any kind ; beyond 
this, however, there were no indications of ill health. ‘The acorns 
were continued, and by the 20th very many of the special symp- 
toms of acorn-poisoning had developed themselves. The semi- 
conscious condition, weak pulse, pallid membranes, cold surface 
of body, torpid bowels, slow breathing, twitchings of muscles, 
and a disposition to maintain a recumbent position, were well 
marked. The thermometer registered the internal heat as ranging 
between 100 and 101 degrees, showing the entire absence of 
inflammatory action, 

Day by day the symptoms increased in severity, and by 
November 25th the characteristic symptom of acorn-poisoning— 
viz. a copious flow of colourless urine—was fully established. A 
muco-purulent discharge also flowed from the eyes and nostrils, as 
is sometimes seen in cases of cattle-plague. Some of the colour- 
less urine was collected ; its specific gravity was found to be 1-012. 
Its reaction was alkaline. A microscopic examination was made 
of the blood, which showed that the red cells had undergone 
remarkable changes; some were stellate, others oblong or oval, 
and not a few of a square form. Others presented such a dis- 
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torted condition as to be almost indescribable. The white cells 
were more numerous than usual, but their normal globular form 
was preserved. As the animal refused all food, some crushed 
acorns were mixed with water and given as a draught thrice a 
day, with a view to prolong the illness that further investigations 
might be made. 

By December 3rd it was evident, however, that the severity 
of the symptoms had begun to abate, and as there was a fair 
probability of the animal’s recovery, the acorn-drenches were 
discontinued ; he was also well nursed and every means taken to 
promote a return to health. He ultimately but slowly recovered, 
and for weeks remained in a miserable plight. This loss of 
condition was especially observable when compared with that 
of a heifer of the same age, which had not been made the sub- 
ject of any experiment. 

The sheep continued to eat the acorns daily, consuming each 
day from a pint and a half to a quart. With a view to produce 
some ill effects, if possible, the acorns were used unmixed with 
any other kind of food. Not only did no impairment of health 
follow, but the animal may be said to have gained both flesh and 
condition. The feeding with acorns was continued for a month. 

In concluding this Report, I have to state with regard to disease 
in general as affecting cattle, sheep, and pigs during the past 
year, that, in accordance with established custom, this matter has 
been fully reported on to the Governors of the Royal Veterinary 
College, who, I have every reason to believe, will not depart 
from their usual system of embodying the chief points of my 
communication in their annual Report to the Council. 

I have the honour to be, Sir, 
Your obedient servant, 

Jas. B. Srmonps. 
Royal Veterinary College, 

March 81st, 1871. 

P.S. I have further to inform the Committee that a few days 
subsequently to this Report being written, the steer which was 
made the subject of the pleuro-pneumonia experiments was dis- 
posed of, and three younger, but equally as suitable animals, 
purchased with the money, with the small addition of 2J. to the 
price obtained. There are therefore now five young bovine 
animals at the College, the property of the Society. 

H, M. Jenkins, Esq., 
Secretary Royal Agricultural Society. 
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XXIII.—Correspondence with the Veterinary Department of the 
Privy Council with reference to the Regulations under which 
Foreign Cattle are imported into Great Britain. 

At a Monthly Council held on Wednesday, July 5th, Mr. Torr 
called attention to the relaxation of the restrictions on the foreign 
cattle trade recently made by the Privy Council, and to the injury 
which may have been thereby inflicted on English herds, and 
Professor Symonds explained the existing regulations of the 
Privy Council. It was thereupon moved by Mr. T. Dyke 
Acland, M.P., seconded by Mr, H. 8. Thompson, and carried 
unanimously :— 

“ That the Council, having heard a statement from Professor 
Symonds as to the present regulations of the Veterinary Depart- 
ment of the Privy Council, and as to the precautions adopted 
with regard to the importation of foreign stock, are of opinion 
that it would be desirable to obtain such a statement in an official 
form, and consequently that the Privy Council be requested to 
allow Professor Symonds to communicate to the Council of the 
Royal Agricultural Society, for publication, the exact regulations 
and restrictions under which the importation of foreign cattle is 
now carried on.” 

In consequence of this resolution a correspondence ensued 
between the Secretary of the Veterinary Department of the Privy 
Council and the Secretary of the Society. The following letters. 

contain all that is essential to the question. 

(Copry.) 
** Privy Council Office, Veterinary Department, 

“ Princes Street, Westminster, S.W., 
“6 July, 1871. 

“Str,—The resolution of the Council of your Society with 
regard to obtaining the sanction of the Privy Council that 
Professor Symonds may communicate in an official form, for 
publication, the exact regulations and restrictions under which 
the importation of foreign cattle is now carried on, has been sub- 
mitted to the Lords of the Council. 

“In reply, I am directed to state that their Lordships can only 
be responsible for official communications signed by the Secretary 
of the Department. 

“With regard to the information asked for, it can only be 
obtained bya reference to the Act and Orders of Council relating 
thereto, copies of which are enclosed. Any interpretation of 
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these enactments by the Lords of the Council would have no 
weight in a court of law, but I have been directed to prepare 
some notes of the principal regulations relating to the importa- 
tion of foreign animals, with marginal references to the Act and 
Orders, and an Appendix containing the regulations at present 
in force at the ports. 

‘These notes will supply a means by which references to the 
Act and Orders can readily be made, but it must be distinctly 
understood that the Act and Orders themselves are alone authori- 
tative. 
“A copy of these notes shall be forwarded to you as soon as 

they have been approved by Mr. Forster. 

“‘T have, &e., 

“‘ ALEXANDER WILLIAMS, 

** Secretary. “The Secretary, 
“ Royal Agricultural Society of England, 

“ Hanover Square, W.” 

(Copry.) 

** Royal Agricultural Society of England, 
“12, Hanover Square, London, W., 

“ July 20th, 1871. 

“ Srr,—I have the honour to acknowledge the receipt of your 
letters, No. 32,916, dated respectively the 5th, 6th, and 17th inst., 
enclosing the Official Orders regulating the importation of foreign 
cattle, and referring to the resolution of the Council of the Society 
requesting Professor Simonds to communicate, for publication, 
the exact regulations and restrictions under which the importation 
of cattle is now carried on. 

“The Lords of the Council having, in consequence of the 
above-mentioned resolution, ordered the preparation of some 
notes of the principal provisions with respect to foreign cattle, 
contained in ‘The Contagious Diseases (Animals) Act, 1869,’ and 
Orders issued thereunder (a copy of which notes was enclosed in 
your letter of the 17th), I am directed to enquire whether there is 
any objection to the publication of that document in the next 
number of the Society’s ‘ Journal,’ subject to the note signed 
with your initials stating that the Acts and Orders themselves 
are alone authoritative, and to any other note or qualification 
which the Lords of the Council may deem necessary. 

“T have, &c., 

“Dr. Alexander Williams, &e. &e. &e., “H. M. JEenKrys, Secretary. 
“ Privy Council Office, S.W.” 
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(Copy.) 

“ Privy Council Office, Veterinary Department, 
** Princes Street, Westminster, S,W 

“92nd July, 1871. 

‘¢Srr,—I have the honour to acknowledge the receipt of your 
fetter of the’ 20th instant, inquiring whether there is any objec- 
tion to the publication of the notes of the principal provisions 
with respect to foreign animals contained in ‘The Contagious 
Diseases (Animals) Act,'1869,’ and Orders issued thereunder ; 
which has been submitted to the Lords of the Council. 

‘‘In reply, 1 am directed to state that their Lordships do not 
object to the publication of the whole of the correspondence on 
the subject. 

at 

“T have, &c., 

6 “The Secretary, ALEXANDER WILLIAMS, 
“Royal Agricultural Society of England, “c Secretary. 

“ Hanover Square, W.” 

“ Veterinary Department, 7th July, 1871. 

Notes of the Principal Provisions with respect to Foreign Animals 
contained in‘ The Contagious Diseases (Animals) Act, 1869,’ and 
Orders issued thereunder. 

N.B.—These notes are intended to supply a means of reference to the Acts 
and Orders; but it must be distinctly understood that the Acts and Orders 
themselves are alone authoritative—A. W. 

Section I.— Cattle from Scheduled Countries. 

O. C. 258, Schedule, and O. C. 325.—Cattle coming from 
Russia, the Austrian-Hungarian dominions, North Germany, the 
dominions of the Sultan, Italy, the Papal States, Belgium, and 
Greece, can only be landed at the following ports :— 

Bristol. North Shields, Portsmouth 
London. Shoreham. Grimsby 
Dover. Southampton. Dartmouth. 
Hartlepool. Granton. Littlehampton. 
Hull. Leith. Sunderland. 
Neweastle-upon-Tyne. Glasgow. Goole. 
Plymouth. Middlesbrough. Liverpool. 

These cattle must be landed at parts of these ports defined by 
the Privy Council as landing-places for slaughter, and are subject 
to the regulations contained in the fourth schedule to the Act. 

O. C. 258, Art. 5.—All such cattle must be slaughtered within 
ten days after being landed, exclusive of the day of landing. 

2H 2 
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All such cattle must be slaughtered at such landing-places,. 
except for the supply of London and Edinburgh, and at ports 
where quarantine or re-shipment to another landing-place is 
allowed. 

O. C. 274, and 275.—For the supply of Edinburgh the defining 
Orders contain special provisions enabling these cattle, under 
certain conditions, to be moved by railway from the landing-- 
places at the ports of Granton and Leith to the Edinburgh Public 
Slaughter-house. 

O. C. 259, 2638, and 326.—For the supply of London the 
Metropolitan Order and the Order defining the port of London, 
contain special provisions, enabling these cattle, under certain 
conditions, to be moved by railway from the landing-places im 
the port of London to the Metropolitan Cattle Market. 

O. C. 293, 297, and 282.—Re-shipment is allowed at Hartle- 
pool, Hull, and Sunderland. 

O. C. 311.—In the Order for Southampton there are special 
provisions under which cattle from scheduled countries may 
undergo quarantine, and so cease to be deemed foreign cattle. 

O. C. 285.—The Order of the 1st September, 1869, contains 
special provisions with regard to milch-cows in vessels taken out 
from, and brought back to, Great Britain, without having left 
the vessel. 

Act of 1869, Sec. 19.—All animals within a part of a port 
defined for the landing and slaughter of cattle from scheduled 
countries are to be deemed cattle from scheduled countries. 

O. C. 263, and 826.—There are three places within the port. 
of London, defined as landing-places for slaughter, namely, 
Thames Haven, Victoria Docks, and Brown’s Wharf. 

O. C. 259, 268, and 326.—The Metropolitan and defining 
Orders provide for the removal of cattle from these landing- 
places to the Metropolitan Cattle Market. The cattle are to be 
taken by railway in special trucks along specified routes to 
within 1000 yards of the market, and are to be there discharged, 

and driven immediately to the market, or to lairs licensed by 
the Privy Council. No such cattle can leave the Metropolis 
alive, 

Act of 1869, Secs. 28 and 29.—There are special provisions in 
the Act for the establishment of a foreign market for the metro- 
polis. 

| Seotion IL —Foreign Animals generally, and Cattle from 
Unscheduled Countries. 

O. C, 828.—Foreign animals can only be landed at the follow- 
ing ports :— 
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Bristol. Grimsby. Newcastle-upon-Tyne. 
Cardiff. Hartlepool.’ Penzance. 
Dartmouth, Harwich. Plymouth. 
Dover. Hull. Portsmouth. 
¥almouth. Kirkwall, Shields, North. 
Folixestone. Leith. Shields, South. 
Glasgow. Littlehampton, Shoreham. 
Goole. Liverpool, Southampton. 
Grangemouth, London. Sunderland. 
Granton. Middlesbrough, Weymouth, 

Appendix, O. C. 258 Arts. 7 and 9, and O, C.322.—All foreign 
animals must be detained and inspected on landing, If any one of 
a cargo is found affected with any contagious or infectious disease, 
such animal or the whole cargo may be detained and slaughtered, 
or otherwise dealt with, as the Privy Council or Customs direct. 

Act of 1869, See. 71.—Compensation may be withheld in 
respect of any foreign animal slaughtered on account of its being 
affected with cattle-plague, or with disease suspected to be cattle- 
plague, if it appears that the animal was so affected at the time of 
its landing. . 

O. C. 258., Art. 6.—Healthy foreign cattle, if landed at places 
other than those defined for the landing of cattle from scheduled 
‘countries, will cease to be deemed foreign cattle after complying 
with the following conditions :— 

1. The vessel in which they are imported must not within 
three months have had on board any cattle from a scheduled 
country. 

2. The vessel must not, since taking on board the cattle im- 
ported, have entered any port of a scheduled country. 

3. The cattle must not, while on board, have been in contact 
with any cattle from a scheduled country. 

But they are not allowed to land until the owner or charterer 
of the vessel or his agent has entered into a bond not exceeding 
10002, to observe the above conditions, nor until the master of 

-the vessel has made a declaration that none of the cattle exported 
have come from a scheduled country, and that the foregoing con- 
<litions have been observed. 

Section III. 

OO 32t:-—The provision of the Order issued on the 9th 
March, 1871, prohibiting the landing of cattle coming from 
France, and sheep and goats coming with them, is still in force. 

(Signed) ALEXANDER WILLIAMS. 
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APPENDIX. 

Regulations relating to the Landing and Inspection of Foreign 
Animals arriving at Ports in Great Britain, from and after the 
3lst day of March, 1871. 

MARKING. 

Each kind of foreign animal landed at a landing-place for 
slaughter (with the exception of sheep and swine landed within 
a defined part of the port of London) shall be marked in the 
following manner, namely :— 

Cattle.—By clipping the hair off the end of the tail, and by 
clipping a broad arrow, about 5 inches long, on the left quarter. 

Sheep and Goats.—By clipping a broad arrow, about 4 inches 
long, on the forehead. 

Swine.—By printing a broad arrow, abant 3 inches long, on 
the left side, with the following composition, namely Leta, 
five parts ; oil of turpentine, two parts ; and red ochre, one part ; 
melted, and used warn. 

DETENTION. 

All foreign animals landed in Great Britain shall be detained 
for at least 12 hours after landing, except as hereinafter provided, 
in some lair or other proper place adjacent to the landing-place, 
for the purpose of being inspected by the Veterinary Inspector 
appointed by the Privy Council for that purpose; and every 
such Inspector shall haye power to detain, for any longer period, 
any animal or animals which he has reason to suspect is or are 
affected with any contagious or infectious disease. 

No animal, carcase, hide, meat, offal, provender, or manure 
shall be removed from the lairs, except with the permission of 
the Inspector. 

INSPECTION. 

All foreign animals shall be inspected by the Veterinary 
Inspector appointed for that purpose; and such inspection shall 
commence as soon as possible after landing. 

The final inspection of each animal shall not take place until 
the end of the 12 hours, except as hereinafter provided, nor 
except during daylight. 

Regulations relating to Contagious or Infectious Diseases amongst 
Foreign Animals landed at Ports in Great Britain. 

1. Slaughter. 

Should one or more sheep or swine be found to be affected 
with any contagious or infectious disease (except cattle-plague), 
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such sheép or swine shall be kept separate from those of the same 
cargo which have been passed as healthy. The slaughter of the 
healthy sheep or swine of such cargo may be permitted to take 
place immediately, and such slaughtering may, if desired by the 
importer or consignee, be continued without intermission. 

The carcases of the healthy animals, so slaughtered, may be 
removed without a post-mortem examination, under the superin- 
tendence of the Inspector, or of the police, or of any officer 
appointed by the local authority in that behalf. 

The slaughter of the diseased animals shall take place under 
the superintendence of the Inspector, who shall make a post- 
mortem examination of each carcase, and give instructions as to 
the disposal of it. 

2. Cleansing and Disinfection. 

When any animal suffering from’any contagious or infectious 
disease has been landed at any port, or has been slaughtered at 
the landing-place in consequence of being so affected, the landing- 
place, lair, or other place where such animal has been, shall not 
be used for any other animals until such landing-place, lair, or 
other place has been properly cleansed and disinfected. 

3. Cattle-Plaque. 

When cattle-plague has been detected in one or more of a 
cargo of animals, the whole of the animals forming such cargo 
shall be detained and slaughtered at the place of landing. 

4, Pleuro-Pneumonia. 

When pleuro-pneumonia has been detected in one or more of a 
cargo of animals, the whole of the cattle forming part of such 
cargo shall be subject to the following regulations, namely :-— 

When such cattle have been landed at any place other than 
within the defined part of a port, they shall be slaughtered at the 
landing-place, or if, at the port at which such cattle are landed, 
there is a part defined for slaughter, they may, with the permis- 
sion of the Commissioners of Her Majesty’s Customs, be removed 
into such defined part for the purpose of such slaughter. 
When such cattle have. been landed within a defined part of a 

port, or have been moved as above provided into such defined 
part, they shall not be moved therefrom alive, but shall be 
slaughtered within such defined part. 

5. Foot-and-Mouth Disease. 

When foot-and-mouth disease has been detected in one or more 
of a cargo of animals, the following regulations shall apply: 
Provided that such regulations shall be deemed to apply only to 
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the class of animals amongst which the disease has been found 
to exist. 

1. The cattle, if any, so affected shall be slaughtered at the 
landing-place. 

2. The cattle, if any, not so affected shall either be slaughtered 
at the place of landing, or if, at the port at which they are 
landed, there is a part defined for slaughter, they may, with the 
permission of the Commissioners of Her Majesty’s Customs, be 
remoyed into such defined part. 

3. The cattle, when landed within a defined part of a port, or 
if moved, as above provided, into such defined part, shall be 
slaughtered within such defined part, subject, however, to any 
regulation affecting any port, in the defining order of which, 
special permission is granted to remove cattle out of such defined 
part. 

4. The sheep, if any, so affected shall be slaughtered at the 
landing-place. 

5. The sheep, if any, not so affected, shall either be slaughtered 
at the place of landing, or if, at the port at which they are landed, 
there is a part defined for slaughter, they may, with the permis- 
sion of the Commissioners of Her Majesty’s Customs, be removed 
into such defined part. 

6. The sheep, when landed within a defined part of a port, or 
if moved, as above provided, into such defined part, shall not be 
removed therefrom alive, but shall be slaughtered within such 
defined part. 

7. The swine, if any, so affected, shall be slaughtered at the 
landing-place. 

8. The swine, if any, not so affected, shall either be slaughtered 
at the place of landing, or if,at the port at which they are landed, 
there is a part defined for slaughter, they may, with the permis- 
sion of the Commissioners of Her Majesty’s Customs, be removed 
into such defined part. 

9. The swine, when landed within a defined part of a port, or 
if moved, as above provided, into such defined part, shall not be 
removed therefrom alive, but shall be slaughtered within such 
defined part. 

6. Sheep-Pox. 
When sheep-pox has been detected in one or more of a cargo 

of animals, the whole of the sheep forming any part of such 
cargo shall (subject to Regulation No, 1) be detained and 
slaughtered at the place of landing. 

7. Sheep-Scab. 
When sheep-scab has been detected in one or more of a cargo 

of animals, all the sheep forming any part of such cargo shall 
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{subject to Regulation No. 1) be detained and slaughtered at the 
place of landing, or if, at the port at which they are landed, there 
is a part defined for slaughter, they may, with the permission of 
the Commissioners of Her Majesty’s Customs, be removed into 
such defined part for the purpose of such slaughter. . 

XXIV.—Report of the Proceedings in Court in the case of Brad- 
burn v. Royal Agricultural Society of England. Before Mr. 

Baron BRAMWELL and a Special Jury. June 13th, 1871, 

Mr. Moraan Luoyp opened the pleadings. 
Mr. Henry JAMES: May it please your Lordship— Gentlemen 

of the Jury.—This, as you have heard from my friend, is an 
action of libel, but | am happy to say that in consequence of 
the course which has been taken (and I venture to say most 
properly taken) on the part of the defendants, you will be only 
troubled for a very few minutes by having a short statement from 
my friend Sir John Karslake and myself. 

The defendants on the Record are the Royal Agricultural 
Society of England, and the plaintiff, Mr. Bradburn, is a gentle- 
man who for some years has carried on a very extensive business 
as a manufacturer of artificial manure at Wolverhampton. At 
the commencement of the year 1870 he had an application from 
a Mr. Whittingham—a person who had been an agent of his, 
but who had ceased to be his agent—to supply a certain quantity 
of manure called ground bones, at a somewhat low price, which 
he named. Mr. Bradburn replied in his letter (which has been 
published), that he could not supply that manure at that price 
without mixing with it an article called bone-waste, which is 
produced from the manufacture of phosphorus with bone-ash. 
The manure, so prepared, was sold upon the order of Mr. Whit- 
tingham, by whom it was resold to his landlord, Mr. Broughton, 
a gentleman residing near Nantwich, in Cheshire. That gentle- 
man thought it right to have it analysed; and when it was 
submitted to Dr. Voelcker, the eminent analytical chemist, it 
was found not to be that which Mr. Whittingham had repre- 
sented it to be—the highest class of manure. Under those 
circumstances, a statement was made to the Chemical Com- 
mittee of the Royal Agricultural Society of England, an expla- 
nation took place, and Mr. Bradburn (the plaintiff), by means 
of a printed document, set forth most clearly and distinctly the 
circumstances under which he had sold the manure, and that 
he had invoiced it as bone and bone-waste, and had placed 
marks upon the bags showing that it was bone and bone-waste, 
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and that therefore it was not the highest quality of manure. 
He placed the correspondence which had passed between him- 
self and Mr. Broughton—who had purchased the manure from 
Mr. Whittingham——before the Council of the Royal Agri- 
cultural Society. I will say no more. than that probably through 
some inadvertence, or possibly from a little over-zeal on the 
part of some gentleman connected with the Chemical Com- 
mittee of the Society, after that full and detailed explanation 
had been given by Mr. Bradburn, in a journal which was pub- 
lished in the month of August last year, the statement was 
substantially repeated that a sale had taken place, by the 
plaintiff, of an inferior article which had been represented as 
a superior one. Mr. Bradburn having to live upon the good 
opinion of those who purchase from hae it became, of course, a 
serious matter to him that such a statement should be in the 
hands of his opponents in trade. It has injured him con- 
siderably in his business up to this time, and if the thing had 
been allowed by him to pass unnoticed it would probably have 
injured him: still more. Under ‘those circumstances it was 
absolutely necessary for him to bring this action. When the 
action was brought, a plea of justification was put upon the 
Record, alleging that the statements in the article were true. 
{t must be obvious to every one who has had an opportunity of 
reading this correspondence, and who is aware of the circum- 
stances that were brought to the notice of the Council before 
this article was published, that the statement contained in it 
could not be justified, and that, if it were taken to be true, 
it could only result in almost ruin to Mr. Bradburn. After con- 
sideration, my friends who have had an opportunity of consult- 
ing their clients, have taken a course which Mr, Bradburn feels 
he ought at once to acknowledge to be a right and kind course 
towards him. He has no wish or desire, in dealing with such a 
Society as the Royal Agricultural Society of England, to which 
he subscribes largely himself, and which can have no object 
but to do good to the agricultural interests of this country, to 
press litigation unduly against them ; and the result is, that my 
friend, Sir John Karslake, will state the circumstances under 
which the Royal Agricultural Society of England have taken 
this course ; and when you have heard that statement from him, 
the only thing that will remain for you to do will be to give 
such a verdict as will give Mr. Bradburn his costs. 

Sir Joun KarstakE: May it please your Lordship—Gentle- 
men of the Jury.—My friend, Mr. James, has truly stated to 
you that, as far as the Royal Agricultural Society are concerned 
in making this publication, there was not the slightest malice 
on their part. The circumstances have been shortly and accu- 
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rately stated to you by my friend. Mr. Bradburn being a 
manufacturer of manures, Mr. Whittingham—a person who 
represented himself to be an agent of his—procured from him 
some manure, which he bought of him as bone and bone-waste, 
and which he (Mr. Whittingham) resold to Mr. Broughton as 
pure bone-dust. Mr. Broughton, as_a Member of the Royal 
Agricultural Society—of which Mr. Bradburn is a Member,— 
knew that one of the great objects of the Society was to have 
manures analysed so that the agricultural interests should not 
suffer by having from time to time spurious instead of genuine 
manures given out to them, and they should not be dis- 
appointed by having crops come up of an inferior character. 
Mr, Broughton sent a specimen of this manure to Dr. Voelcker, 
the analytical chemist of the Society, and it was reported by 
him, that instead of being pure bone-dust it was bone-dust with 
an admixture of waste, and that under those circumstances a 
great deal of its value was lost. The report of Dr. Voelcker 
was laid before the Council of the Society, and at the time when 
it was originally laid before them and was published, and before 
any explanation was given by Mr. Bradburn, there was, no 
doubt, in the minds of the Council of the Royal Agricultural 
Society, a belief that Mr. Bradburn had through an agent—or, 
as it was supposed, by himself,—sold as bone-dust that which 
was really bone-dust and waste, After a considerable corre- 
spondence between Mr, Broughton and Mr. Bradburn, and after 
an explanation by Mr, Bradburn as to the part he had taken in 
the sale, it turned out that Mr. Whittingham, who had been his 
agent, and who might for some purposes be still deemed to be 
an agent for Mr, Bradburn; had been told with reference to this 
transaction that he was not to sell this as pure bone-dust, but 
as bone-dust and waste. The correspondence was afterwards 
laid before the Royal Agricultural Society, and they, taking the 
view that what was done by an agent was in fact done by the 
principal, in the month of August (when this work* is sent 
round to different members of the Society) published the report 
of Dr. Voelcker, in which it was stated that on analysing a 
sample of bone-dust that had been sent to him by Mr, Broughton, 
who bought it from Messrs, Bradburn and Co., through Mr. 
Whittingham, their agent, he found that it was not pure bone- 
dust, but bone-dust and waste. But, gentlemen, now that this 
matter has been sifted, and I have had the honour of seeing 
some of the Council of the Royal Agricultural Society, I may 
say that they are satisfied that the statement of which the 

* Holding up a copy of a number of this Journal,—Eprr. 
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plaintiff complains, and which was made without any qualifica- 
tion at all in the August number of the Royal Agricultural 
Society’s Gazette,* is a statement which, when read, might be 
deemed by many persons to impute to Mr. Bradburn that he 
had been himself active in the sale of that which, though re- 
presented to be bone-dust, was not pure bone-dust, but was an 
inferior article; and feeling as they do, after Mr. Bradburn’s 
explanation, that he only intended to nave it sold as bone-dust 
and bone-waste, they feel that they ought not still to adhere to 
the statement that has been made, and “which they feel, if inter- 
preted in that way, would be an unfair statement as against 
Mr. Bradburn. 

Under those circumstances, I am quite willing, on behalf of 
the Council, to say that they feel they have gone too far in 
making fing statement they have made, and chevetors under 
those circumstances, they feel that they ought to state so publicly, 
and allow a verdict for nominal damages. to pass against them, 
it being understood that his Lordship shall give a certificate for 
costs; and so the matter will be ended. The Royal Agri- 
cultural Society of England have no interest in this matter, 
except that of doing good to the agricultural interests of this 
country. It is perfectly well known that it does sometimes 
happen that when people are led to believe they are getting 
valuable manure, an artificial of very inferior quality is palmed 
off upon them. ‘This statement was published under the cir- 
cumstances I have mentioned; and inasmuch as it imputes to 
Mr. Bradburn that which aoa not be justifiably imputed to 
him—he personally having had nothing to do with this sale— 
the Council feel that in justice to Mr. “Bradburn the statement 
ought not to go uncontradicted by them in open Court; and on 
hen behalf, i now admit that they were not justified in stating 
what they dra in August in the ‘ Agricultural Gazette’ f of 
that date. 

Mr. Baron BRAMWELL: Gentlemen of the Jury.—Of course 
there can be no notion here that there has been any ill-will or 
any improper motive on the part of the defendants, who are far 
too respectable and too distinguished a body to be influenced 
by any such feelings. I think "ihat the public ought to be very 
much obliged to them, and to others who do as they do. We 
have no public prosecutor whose business it is to protect us 

against frauds and adulterations, and therefore we ought to feel 
very grateful to the Society for what they do; but, as Sir John 

2 Referring to the Society’s Journal—Ep1r. 
+ ‘The Journal of the Royal Agricultural Society of England.’—Enir. 
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Karslake has said, let them be as distinguished and as useful as 
may be, as soon as they find they have done a man a wrong 
they ought to come forward and say so, and that they have done. 
You will therefore give a nominal verdict for the plaintiff in this 
case, and | will give the necessary certificate for costs. 

Mr. Henry JAMES: It is a special jury. 
Mr. Baron BRAMWELL: Forty shillings. 
Mr. Henry JAMES: Five guineas, it is a special jury. 
Mr. Baron BRAMWELL: Then it will be a verdict for five 

guineas. 

The Jury returned a verdict accordingly. 

XXV.— Report on the Trials of Implements at Wolverhampton and 
Stafford. By Lieutenant-Colonel Futter MarrLanp WILSON, 
Senior Steward. 

Tue trials of 1871 have been in some respects the most important 
that the Society has ever undertaken, inasmuch as they have been 
extended to a greater length of time and over a larger area of land 
than on any former occasion, and haye been marked by the new 
feature of a most searching trial of Traction-Engines, The addi- 
tional time did not prove to be more than was necessary to 
enable the Judges to give in their awards before the commence- 
ment of the Show, and the thanks of the Society are due to those 
gentlemen for the care and patience with which they performed 
their arduous duties. 

Provision having been made by the Council for a full report 
of the trials being prepared for the ‘ Journal,’ there remains little 
for the Stewards to add but a few general remarks as to the cir- 
cumstances under which they were carried out. 

In compliance with a resolution passed by the Council, that 
one of the Stewards should attend at Wolverhampton on the 
Friday previous to the commencement of the trials, the Steward- 
Elect attended on that day ; and on the following day, in concert. 
with Mr. Anderson, one of the Consulting Engineers, he mea- 
sured fand marked out some of the trial-fields, in order to enable 
the Judges to commence on Monday. On their arrival, however, 
they were of opinion that a different arrangement of plots would 
be more satisfactory to them, so that the labour of the Steward 
and Engineer was of no service. It appears desirable that on 
future occasions there should be some previous consultation 
between the Stewards and Judges as to the system on which the 
trials shall be carried out, suggestions for which have been 
entered in the Steward’s Book. 
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We found at Wolverhampton a letter from the Secretary, stating 
that he had failed in obtaining a third Engineer Judge, though 
he had applied to all who had been nominated by the Council: 
and a telegram from Mr. Kay, that his medieal adviser would not 
allow him to attend. The number was thus reduced from three 
engineers and six other Judges to two engineers and five others. 
Under these circumstances, we were glad to avail ourselves 
of the services of Mr, James Easton, one of the Consulting 
Engineers, who was associated with Mr. Bramwell in the test-. 
ing and trials of the Traction-Engines, which occupied their 
entire time from Monday, June 26th, till the evening of Friday, 
July 7th. In the run of these engines over the course provided 
for them, two other Judges were attached to the engineers; and 
from the skill and practical knowledge brought to bear on them, 
the Report cannot fail to be satisfactory to the public, as show- 
ing how far they are, and how far they are not, applicable to the 
various purposes of farm and road for which their advocates 
give them credit. 

The weather, previous to the commencement of the trials had 
been very wet, and was of the same character during their whole 
continuance, making the Show-yard, which was naturally soft, in 
many places almost impassable. The trial-fields at Barnhurst 
were light, stony land, and would not have afforded any satisfac- 
tory results as to steam cultivation without the additional land 
which had been provided near Stafford, which, though not so 
light as that at Barnhurst, could not be called really heavy. 
The removal of so much tackle to a second trial-ground, 16 miles 
distant, was attended with some expense and inconvenience ; that 
it was satisfactorily accomplished was owing, in a great measure, 
to the valuable assistance rendered by Messrs. Fowler and Co., 
and Messrs. Aveling and Porter; who were ready on this and on 
all other occasions to place their engines at the disposal of the 
Society. 

The trials at Stafford commenced on Tuesday, July 4th, under 
very unfavourable weather, and were concluded on the morning 
of Thursday the 6th, on which day, as it was understood that 
several members of the Society and of both Houses of Parliament 
intended to visit the trial fields, the Stewards arranged that the 
traction-engines should leave Wolverhampton at 5 a.M., bound for 
the railway station at Stafford, about 15 miles distant, each engine 
being loaded in the proportion of 14 ton to its nominal horse 
power ; thus a 10-horse engine drew a load of 15 tons. The 
train was accompanied by a staff of engineers, under Messrs. 
Bramwell and Easton, who took their passage on board the 
“Chenab,” which had recently been built by Messrs, Ransome 
for the Indian Government steam-train service, and was kindly 
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placed at their disposal by Mr, Crompton, of the Rifle Brigade. 
All the engines arrived safely at their destination, and were 
paraded in front of the railway station at Stafford before the 
arrival of the 12 o’clock London train, As a Committee of 
the House of Lords was then considering the question of legis- 
lation with regard to traction-engines, it was hoped that this 
exhibition of them might furnish some information which 
might be valuable. 

At 2 p.m. on the same afternoon, Messrs. Fowler’s double set 
of 20-horse engines was set to work, and was followed in succes- 
sion by all the sets of tackle that had been in competition; thus 
enabling the public to see all the different systems at work, and 
to form their own opinion as to their various merits. The difh- 
culty of keeping so many engines supplied with water was well 
provided for by Mr. Elphick, who had each set ready to commence 
work in its turn without loss of time. 

The Stewards felt it their duty to report to the Council that 
one of the engines used in Class 2 proved to be considerably over 
the limited weight (10 tons), They regretted that the heads of 
the firm were not able to attend the trial, and they are willing 
to believe that this might have been an oversight on the part of 
their representative, but it is clearly as imperative on exhibitors 
of implements to take care that their implements conform to the 
regulations, and agree with the description in the catalogue, as 
it is on the exhibitors of live stock. 

In this Class there was a doubt whether it was the intention of 
the Council that a detached windlass should be included in the 
weight of the engine. The wording, however, of No.1 paragraph 
in the conditions appeared to give the Stewards no option but to 
include it. 

In Class 3 objection was raised to the entries of Messrs. Hayes 
and Fisken, on the ground that one required to apply a pulley, and 
the other a groove fly-wheel to the ‘‘ ordinary agricultural engine” 
before they could be worked by it. Though perhaps in strictness 
they might have been disqualified, they were allotted their trial- 
plot with the others. 

Amongst the Miscellaneous Articles the Judges found nothing 
that they considered worthy of a Silver Medal ; but they awarded 
one to the principle of the revolving mould-board, as applied to 
the plough entered for cultivating hop-gardens, though they did 
not consider the implement itself at present suitable for that 
purpose. 

Stowlangloft Hall, Bury St. Edmunds, 
August 1st, 1871. 
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XXVI.—Report on the Trials of Steam-Cultivating Machinery 
at Wolverhampton. By Jonn ALGERNON CLARKE, 

In visiting the veritable ‘‘ Black Country,” with its scenery of 
chimney-shafts, furnaces, and metalliferous works, its innumer- 
able engines, huge mining machinery, and intersecting network 
of canals and railways, the agriculturist may well have considered 
how largely the industry and riches of this nation are dependent 
upon the cheap unfailing energy of steam. He may have 
reflected that in less than fifty years since the opening of the 
first passenger railroad, we have now in Great Britain some ten 
thousand locomotives, running over thirteen thousand miles of 
iron way ; while, probably, two hundred thousand steam-engines 
are driving the mechanism of our mills, workshops, mines, and 
factories—to say nothing of the great number of these motive- 
powers afloat, whether ian alas coasting, or ocean navigation. 
And from the estimate that about fourteen thousand threshing 
or barn engines are now at work in this country, barely thirty 
years since the Tuxfords of Boston constructed the earliest 
farm “ portable” and the Ransomes of Ipswich made the first 
“ traction-engine,” he may look forward to a like rapid multi- 
plication of tilling-engines, and of engines for draught upon 
ordinary roads. Already the sets of steam-cultivating apparatus 
in use in England number many hundreds. And while the 
Steam-Plough Works at Leeds, the Britannia Works at Bedford, 
and other works besides, are continuing to open up a great trade 
with occupiers who are adopting steam husbandry, such an 
impetus has been given, to the hiring system by the success of 
double-engine machinery, self+transporting from place to place, 
that several contract men haye now their half-dozen sets apiece, 
many have their two, three, or four sets; and one company, with 
a capital of 42,0002, working in Northumberland and in parts 
of the counties adjacent, finds employment for no less than twenty 
double-engine sets, with which it accomplishes in one year the 
heavy and light tillage of about 60,000 acres of land. When it 
is known also that, in some districts of the kingdom, farmers. 
now give the preference to contract-threshing men, who bring 
and take away both engine and machine without any demand 
upon the farm teams, just as they formerly patronized those of 
the contract men who provided the labour-saving straw-elevator ; 
and when it is known that hauling work, in conveying timber, 
building materials, coal, agricultural produce, and heavy loads 
of all kinds, is being done on a considerable scale by engines 
traversing field-roads and highways, it is clear that the Royal 
Agricultural Society was fully justified in devoting the main 
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business of one of its annual trials to a competition of farm- 
locomotives and steam-cultivating machinery. The money 
prizes offered by the Society amounted to 6051., to which Lord 
Vernon, the President, added a magnificent cup, value 1001. 
making the total value of. the prizes of this section 705/. Prizes 
amounting to 50/. were offered in Section II. for hop machinery ; 
and, in addition, ten silver medals were, as usual, placed at the 
disposal of the Judges for miscellaneous awards to agricultural 
articles, for new principles of construction and essential improve- 
ments therein. The following is the Schedule of Prizes :— 

«‘ Srorion I.—Steam-Cultivation. 

“Onass 1.—For the best combination of Machinery for 
the cultivation of the soil by Steam-power .. .. Ist Prize £100 

2nd Prize 50 
** Crass 2.—For the best combination of Machinery for 

the cultivation of the soil by Steam-power, the 
weight of the Steam-engine not to exceed 10 tons .. 1st Prize 50 

2nd Prize , 25 
**Ciass 8.—For the best combination of Machinery for 

the cultivation of the soil by an ordinary Agricultural 
Engine, whether self-propelling or portable .. .. Ist Prize 50 

2nd’ Prizeyeczo 
**CLAss s Ree the best Windlass, detached ad 20 

: 10 
- 6. Th or the best Bowens suitable for steam- Belhication dah ¥ 25 
»» 7.—For the best Subsoiler Ditto ditto ss ZO 
»,  9%.—For the best Digger Ditto ditto day a a 
5,  9.—Tor the best Cultivator Ditto ditto Pa wed 
5, 10.—For the best Skim-Plough or Scarifier ditto sate + 20 
5, 11.—For the best Roller Ditto ditto 5 LO 
Ss Bee the best Harrow Ditto ditto cet 
, 18.—For the best Drill Ditto ditto as) 1420 
,, 14.—For the best Root or Stone Extractor ditto 10 
,, 15.—For the best combination of any of the above Imple- 

ments not qualified to compete in Classes 1,2,or3 .. 20 
», 16.—For the best Implement, or part of Tackle, suitable for 

steam-cultivation, of any other description, not quali- 
fied to compete in the preceding classes... 20 

», 17.—For the best Agricultural Locomotive Engine applicable 
to the ordinary requirements of farming .. 50 

», 18.—For the best Waggon for Agricultural } purposes to be 
drawn by an Agricultural Locomotive Engine -. .. 20 

“ A Strver Cur, value 1001., offered by the Right Hon. Lord Vernon, 
President, will be given for the best combination of Machinery for 
the cultivation of the soil by Steam-power, the cost of which 
shall not exceed 7007. The Engine to be Locomotive, and adapted 
for Threshing and other Farm purposes. 

“ Secrion I1.—Hop Machinery. 

Crass 1.—For the best Machine for the cultivation of Hop 
Gardens, to supersede manual labour .. £20 

Crass 2.—For the best Machine for washing the 2 Hop Plant to 
Temove'the aphis blight .. .. ..  .. x 10 

VOL. VII.—S. S; “9 L 
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Cuass 3.—For the best Hop-presser .... Sobel Kt 
Cuass 4.—For any other improved Implement or Implements used 

in the cultivation or management of Hops .. .. .. «+. + lO 

** MISCELLANEOUS AwArps to Agricultural Articles and essential improve- 
ments thereim! jee). ie) ) oe) Aves) ee liieoll) call tow LO Silver Medals? 

In the Classes for which one prize only was offered, the Judges were em- 
powered to divide it equally between two competing Implements, if they 
considered them equal in merit. 

These offers were accompanied by the following 

* ConDITIONS. 

“ Steam Engines.—All Engines must be fitted with a Steam Indicator, im 
addition to the ordinary Spring Balance, which Indicator must be proved by 
the Indicator of the Society. 

“ Steam Cultivation :—1. The weight of the Engine shall be deemed to be 
exclusive of coal, water, and rope, but to include the weight of the drum or 
windlass. 

“2. The Implements for Steam Cultivation must be tested by dynamometer, 
if possible, and such experiments made as will enable the Judges to ascertain 
the relative value in usefulness of such Implements. 

“3. The Steam Boiler must be provided with a pipe or tube, the thread 
of which mustbe equal to the ‘half-inch gas-pipe thread,’ for the purpose of 
attaching the forcing-pump of the Society. The Exhibitor may declare to 
work the Engine at any pressure he thinks fit, if the Judges are satisfied 
the Boiler would bear safely three times that pressure. ‘The Boiler shall then 
be tested by the forcing-pump to twice the pressure before the Engine is set to 
work, and the declared pressure must not be exceeded by the Exhibitor while 
he is working before the Judges. 

“4. Any Engine which is entered for competition, or for working in the yard 
of ‘Machinery-in-motion,’ which, from defect in construction, or any other. 
cause, is, in the opinion of the Judges and Consulting Encineer, unsafe, 
shall not be allowed to work on the Society’s premises; and further, the 
word wnsafe shall be attached to the Engine during the remainder of the 
Exhibition. 

“5, The trials of the Steam-Engines will be made with Llangennech coal.” 

It will be useful here to transcribe the following clauses of the General Requ- 
lations which related to the trials :— 

“The Specification must state the selling price of each article complete 
and in good working order; and each Exhibitor will be bound to execute 
all orders given to him in the Show-yard, at the price stated in this Speci- 
fication, and to deliver the Implements within six months of the close of 
the Show, on pain, in case of failure in such engagement, of not being again 
allowed to exhibit at the meetings of the Society. 

“Tn order to ensure a bond fide selling price being specified for competing 
Machinery, it shall be a condition that, if the price certified by the Exhibitors 
shall in the opinion of the Engineer Judge, or Judges, together with the 
Consulting Engineer of the Society, be stated so manifestly low, that the 
Exhibitor cannot consistently supply at such price, the Judges shall have 
power to decline to try such machinery, 

“Manufacturers of all Entries for the Prize offered by Lord Vernon, must 
enter into a contract with the Society to execute all orders (received by them 
within a period of three months from the close of the Show), at the price 
stated in their specification, and that the machinery supplied shall be in all 
respects the same as that entered to compete for the prize.” 
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On the 31st of May, Messrs. Eastons, Amos, and Anderson, the Society’s 
Consulting Engineers, issued, for the guidance of exhibitors, the following 

“ GENERAL INSTRUCTIONS, 

“1, There will be no restrictions on the construction of the Steam Engines 
or Boilers, nor any limits to the pressure of steam used, subject always to 
Clause 3 of the General Conditions. 

«2. Each Boiler must be provided with at least two safety-valves, two sets 
of cauges for ascertaining the water level, a steam-pressure gauge, and a half- 
inch cock, terminating in a half-inch male gas thread for the purpose of 
receiving the pipe of the Society’s testing-pump. 

“3. Hach Boiler will be subjected to a hydraulic test of double the pressure at 
which it is intended to work, and the Exhibitors must be prepared to produce 
working drawings of the Boilers, to illustrate the construction of any inac~ 
cessible part, or to enable the Engineers, in case of doubt, to satisfy themselves 
of the safety of the Boilers by calculation. 

“4, Hach Engine will have to be taken to pieces, to enable the Judges 
to examine all its working parts, and the Exhibitors are required to provide 
the necessary tools and tackle for the purpose. 

“5. The merits of the Machinery in Classes I., II., III., and Lord Vernon’s 
prize, will be determined by the weight of earth moved per hour, the depth 
of cultivation, the goodness of design and workmanship, the economy of fuel, 
water, oil, attendance, and the price of the apparatus, Indicator diagrams 
will be taken from the cylinders during the trials. 

“6, All the Machines in Class III. will be tried by one and the same 
ordinary portable Engine, which the Society assume the right to hire from any 
of the Exhibitors, at a charge not exceeding 1/. per day, and such Engine will 
be driven during the trials by a driver appointed by the Society’s Engineers. 

“7. The Implements and Machines in Classes [V. to XVI., both included, 
will be tested by the Ploughing Engines entered for trial, the Society assuming 
the right to select such as it may require, on payment of a sum not exceeding 
3/. per day, including the necessary stores and attendance. The merits of the 
implements will be determined with reference to the weight of land moved 
per hour, the depth of cultivation, quality of design and workmanship, 
economy of attendance, and price. The traction dynamometers will not be 
used, except att he discretion of the Judges, to assist in deciding between imple- 
ments of very equal merit. Classes IV. and V. will not be tested in any way, 
but will be judged with reference to design, workmanship, and price. 

“8, The nature of the tests and trials to be applied to Classes XV. and 
XVI. will be decided by the Judges, on inspection of the machinery brought 
for exhibition. 

“9. The trials of Class XVII. will be of two kinds—firstly, for the purpose 
of ascertaining the merits of the Engines for ordinary farm purposes; and, 
secondly, for determining their efficiency as Traction-Engines. In the first 
series, the usual break dynamometer will be employed, and the merits of the 
Engines will be decided with reference to the power developed, the economy 
of coal, water, oil, the price and merits of design, and workmanship. There 
will be no restriction as to the power to be developed on the break, but each 
Exhibitor must specify the pressure of steam, number of revolutions, and 
horse-power on the break at which he wishes his Engine to be tested. Indi- 
cator diagrams will be taken during the trials on the break. The second 
series will be conducted over a course of some four of five miles in length, and 
selected with the view to the greatest possible variety of surface, such as hard 
road, fields, level and hilly, wet and dry. A train, composed of waggons, to 
be procured by the Society, will be made up, and loaded in any manner and 
to any extent the Exhibitor may determine. He will then state the quantity 

212 
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of coal and water he will require to take the load so prepared once round the 
course, and the quantity he asks for will be placed on board his Engine, 
no further supply being permitted during the run. Any fuel or water re- 
maining after the trial will be weighed or measured back. ‘To assist the 
Exhibitors in estimating the work to be done, a longitudinal section of the 
course will be prepared, and care will be taken to keep the average condition 
of it as nearly as possible the same for all the competing Engines, The 
figure of merit will depend upon the load drawn, the economy in fuel, water, 
oil, and attendance, price, and goodness of design and workmanship. The 
distribution of weight upon the wheels will also be ascertained. 

“10. The accompanying sheet, marked Form A, of Lithographs and In- 
structions, will explain the means which will be adopted, and the preparations 
the Exhibitors will have to make for taking indicator diagrams, measuring the 
water and oil, weighing the ashes, placing the Engines with reference to the break 
dynamometer, and adapting them to connect to it. 

“11. The Waggons in Class XVIII. will be tested by means of traction 
dynamometers. Kach Exhibitor will be permitted to determine the load 
which his waggon is to carry, and the figure of merit will depend on the load, the 
tractive power required, the merit of design and workmanship, and the price.” 

lt is not necessary to reprint here the sheet of drawings upon Form A 
referred to. Fig. 1 showed the details and measurements for affixing the steam 
indicator; Fig. 2 was a section of the measuring tank to hold thirty gallons ; 
Fig. 3 was a section of the Society’s new break dynamometer, fitted with 
three friction-pulleys, and driven by a coupling shaft with universal joints 
instead of by belt as heretofore; and Fig. 4 was an enlarged view, with 
dimensions of the clutch which each exhibitor would have to provide and key 
upon the crank-shaft of his engine. ‘The letterpress of Form A will illustrate 
the care taken to be clear and definite in the 

“INSTRUCTIONS TO HXHIBITORS. 

“ Indicator Diagrams.—The Indicators used will be supplied by the Society, 
and will be those known as Richards’s, manufactured by Messrs. Elliott, Bros., 
449, Strand, London. The accompanying Illustration, Fig. 1, gives the 
principal dimensions. The Indicator must be fixed as nearly as possible mid- 
way between the two ends of the cylinder, and connected to them by 3-inch 
pipes well lagged and provided with cocks fitted with convenient handles, 
placed as near the cylinder ends as practicable. ‘The motion of the paper 
cylinder must coincide with that of the piston, and be exactly proportional 
to it; it will not therefore answer to work it from one of the slide-valve 
spindles or eccentric rods, but the motion of the piston itself must be reduced 
by levers, speed-pulleys, or other means, If the Engine has more than one 
cylinder, each one must be prepared to receive an Indicator. The Exhibitor 
must provide the cocks, pipes, and means of communicating motion to the 
paper cylinder of the Indicator. 

“ Measurement of Feed Water.—Vigure 2 in the annexed Drawing represents 
the measuring vessel which will be provided by the Society. Each Engine 
must be adapted to receive such a vessel, and it must be fixed in some convenient 
position, so that the 13-inch cock A may discharge either direct into the 
filling hopper of the tank or into a temporary funnel titted up for the purpose, 
the bib of the cock being left visible, so that it may be known at once when 
all the water has run out. The water tanks of the Engines must be fitted 
with cocks by which all the water in them may readily be drawn off into 
a measuring vessel, similar to the one represented in Fig, 2. 

“ Measurement of the Ashes.—In order to ascertain as accurately as possible 
the weight of fuel used, means must be provided for readily raking out the 
fires without first slaking them with water, and transferring the hot ashes to 
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air-tight vessels, which will be provided by the Society, in which the uncon- 
sumed fuel will at once be weighed. 

“ Measurement of Oil and Tallow.—Previous to the commencement of each 
trial, and after the Exhibitor has filled all his lubricators, all his oil and tallow 
will be taken from him, He will then receive a can containing a certain 
weight of lard-oil, and a box containing a certain weight of tallow for use 
during the trial. At the conclusion he will again fill up his lubricators, and 
then return the oil and tallow unconsumed, which being weighed again, the 
exact amount used will be ascertained. 

* Dynamometers.—Vig. 3 represents the Break Dynamometers to be used in 
ascertaining the power of the Steam Engines, and gives the dimensions neces- 
sary for placing the Engines to be tried with reference to the rails laid down 
for the break to travel on. Hach Exhibitor will have to provide and key on 
to his crank-shaft a coupling shown in detail in Fig. 4, and bore out the holes 
A A, and face the inner sides of the jaws B B, to gauges to be supplied by 
the Society. The Engines at the trials must be run so that the breaks shall 
revolve in the direction of the arrow. 

“ Heamination.—Kach Engine must be fully provided with screw keys, and 
all tools necessary for taking its working parts to pieces for the purpose of 
examination, 

“ Hastons, Amos, AND ANDERSON, 
“The Grove, Southwark Street, London, 8.E., 

* Consulting Engineers.” 

In addition, a plan of the course proposed for the traction-engines, together 
with a section showing all the gradients, was furnished to each exhibitor in 
Class XVII. 

On the morning of Monday, June 26th, the opening day of the trials, the 
Stewards, namely, Lieut.-Colonel F. M. Wilson, Mr. W. J. Edmonds, and Mr. 
Thomas C. Booth (Mr. C. Wren Hoskyns, M.P., being absent through sudden 
domestic affliction), and the Honorary Director, Mr. Brandreth Gibbs, pro- 
ceeded to arrange with the Judges and the Consulting Engineers the order of 
the fortnight’s yard and field operations. Of ten Judges invited to award the 
Society’s prizes, seven answered to the roll-call. Mr. Richard Kay, of Forcett 
Valley Farm, Darlington, was prevented by illness, while the two gentlemen 
appointed to the Hop-machinery and Miscellaneous Department were not due 
till the following week. The duties of adjudication were allotted thus :—Mr, F. 
J. Bramwell, C.E., of 87, Great George Street, London, 8.W., and Mr. James 
Easton, jun., C.E., of the Grove, Southwark Street, London, §.E., undertook 
Classes XVII. and XVIII., that is, the Farm Locomotives and Traction- 
engine Waggons, to be assisted in the field-experiments by the Agricultural 
Judges. Mr. W. Menelaus, C.E., of Dowlais, Merthyr Tydvil, Major H. V. 
Grantham, of West Keal Hall, Spilsby, Lincolnshire, Mr. John Hemsley, of 
Shelton, Newark, Nottinghamshire, and Mr. IF’. Sherborn, of Bedfont, Hounslow, 
Middlesex, took the sets of Steam-cultivating Machinery in Classes I., II., II1., 
and in the competition for Lord Vernon’s cup. Mr. John Hicken, of Dunchurch, 
Rugby, and Mr. J. W. Kimber, of Tubney Warren, Abingdon, Berkshire, took the 
Implements and parts of Apparatus in Classes IV. to XVI. But this division 
of labour and responsibility was by no means rigidly adhered to throughout 
the trials. The Judges of the four Classes of Hop-machinery and of the Mis- 
cellaneous Department were Mr. H. B. Caldwell, of Monkton Farleigh, Bradford- 
on-Avon, Wiltshire, and Mr. C. Whitehead, of Barming House, Maidstone, 
Kent. It soon appeared that, by help of the admirable preparations made by 
the Stewards and the active members of the Local Committee, and under the 
skilful organization, untiring superintendence, and zealous assiduity of Mr. 
Anderson as Consulting Engineer in the field, and of Mr. James Easton in the 
trial-yard, aided by Mr. Rich and a staff of assistant-engineers, with Mr 
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Elphick as ever-ready and business-like assistant-steward, the Judges would 
encounter little difficulty, in their prolonged series of investigations, beyond the 
delays and mishaps which are inseparable from such public field-days. And 
in fact, apart from the failures in competing machinery and hindrances traceable 
to Exhibitors and their men, the principal interruptions and impediments to 
progress arose from the unsettled state of the weather, the weakness of Wolver- 
hampton horse-flesh, and a miscalculation as to the service adequate for main- 
taining the water-supply to the engines at work in the different trial-fields. 
On a future occasion this latter cause of delay will probably be obviated by 
substituting a steam-pump and gas-piping for the slow and irregular relays of 
water-carts. Owing to;the heavy rains, the task of hauling the ponderous pieces 
of machinery into and out of a show-ground of black vegetable soil, which was, 
in parts, ploughed up by innumerable wheels till trucks and trolleys sank in to 
the axles, and of transporting them to the trial-fields, 24 miles away, may be 
said to have been superhuman. At least’ it was beyond all bestial power; 
and one of the great incidents of the meeting was undoubtedly the unleoked-for 
demonstration of the capability of road locomotives and self-propelling engines 
to convey themselves with trains of waggons and other rolling stock over wet 
roads, yielding soil, up hills, along narrow winding lanes, and through awkward 
gateways. The public also took many a lesson in the art of getting a bite for 
engine-wheels by means of gravel and cinders on a hard road, spuds or shoes 
on the tires upon soft soil, and beams and planks when the weighty motive- 
power has cut its way down into a hole. As it was, bystanders had many a 
laugh over the many apparently inextricable but always triumphantly sur- 
mounted difficulties of the strong-hearted iron giants; and it was remarked 
how “ Valpa” might fairly claim a royalty on many of those engines, converted 
by force of circumstances into slowly progressing locomotives, armed with 
revolving diggers, 
From the Schedule of Prizes, the Conditions, the General Regulations, In- 

structions to Judges, and Instructions to Exhibitors (as already quoted), it was 
clear that the trial of steam-cultivating machinery at Wolverhampton was de- 
signed to be not so much a competitive test of steam-tillage against horse-tillage 
as of one set of steam-tilling apparatus against another. Indeed, there ap- 
peared little value in going over the old ground again, merely to show for the 
hundredth time that steam-power can plough or cultivate with greater economy 
and far greater expedition than any force of teams that can be found upon a 
farm. At the very earliest of the Society’s trials of steam-ploughs, namely, at 
Chelmsford and Boxted Lodge, in 1856, the Judges arrived at the result, that 
by Mr. John Fowler’s machine “‘ the ploughing was admirably done, fully equal 
in regularity and precision to anything that could be done by horse-labour. 
To estimate the cost of the operation was a work of great care and time; and 
Mr. Amos has given the result in the table which is subjoined. By this table 
the money cost of ploughing is shown to be 7s. 23d. per acre. The Judges are 
of opinion that the cost of the like work by horse-power would be at least 7s. 
per acre, leaving the cost of the two processes almost identical.” Mr. Amos 
had allowed, however, only 15 per cent. upon prime cost of machinery for 
repairs, depreciation, and interest of capital, and assumed as a basis of calcula- 
tion 1000 acres to be ploughed annually. At Chester, in 1868, the Judges 
allowed 15 per cent. upon first cost for repairs and depreciation, together with 
5 per cent. interest of capital, making 20 per cent. spread over 200 days’ working 
inayear. ‘They reported that Fowler’s apparatus ploughed light land at the 
rate of 7% acres in ten hours, and heavy land at the rate of 5 acres in ten hours ; 
the total cost being in the first case 6s., and in the latter 9s. 2d. per acre. “ Our 
estimate,” they said, “ of the quality and value of the work thus performed is 
that the light land could not have been done by horse-power for less than 8s. 
per acre; that the heavy land could not have been ploughed for less than 



Report on the Trials of Implements at Wolverhampton. 479 

12s. Gd. per acre; and that the deep trenching could not have been done by 
horse-power at all.” In the same trials the Woolston implements exhibited by 
Messrs. Howard cultivated heavy land twice over, at the rate of 33 acres in ten 
hours, for a total cost of 12s. 9d. per acre, ‘‘ while, to effect a similar result 
with the ordinary implements and horse-power, three distinct operations would 
be required, which could not be performed at less than 18s. 6d. per acre.” The 
Judges concluded that the prize-machine was “able to turn over the soil in an 
efficient manner at a saving, as compared with horse-labour, on light land, of 
23 to 25 per cent.; on heavy land, 25 to 30 per cent.; and in trenching, of 80 
to 85 per cent. ; while the soil in all cases is left in a far more desirable con- 
dition and better adapted for all the purposes of husbandry.” At the Can- 
terbury trials in 1860, the Judges went very fully and elaborately into the 
economical comparison between steam and horse power. “Throughout the 
whole of the trials,” they reported, “the quality of the work done was very 
satisfactory. This point, however, we look upon as secondary to the more 
important question of the application of steam-power to the cultivation of the 
soil; as when we are in possession of a well-arranged system of steam-power, 
we can make use of any form of implement we please to act upon the soil.” 
On a strong loam; with an indurated gravelly subsoil, the land in some places 
strongly held together by “indigenous herbage,” Messrs. Fowler’s machine 
ploughed at the rate of 11 acres in ten hours, at a total cost of 4s. 6d. per 
acre, allowing 15 per cent. upon first outlay for repairs and depreciation, and 
5 per cent. for interest, and assuming 200 days’ work to be done in a year; 
and Messrs. Robey and Co.’s machine ploughed at the rate of 5% acres in ten 
hours, at a total cost of 6s. 8d. per acre. The average draught of a good horse- 
plough turning similar furrows in the same parts of the field was found by 
dynamometer to be 6 cwts. Then, according to the valuable tabulated calcu- 
lations of Mr. J. C. Morton, the Judges say, ‘‘ the average cost of horse-power 
on a farm may be taken at 6d. per cwt. drawn 23 miles. In ploughing an 
acre of land with a 10-inch furrow, the plough has to be drawn about 10 miles ; 
consequently the draught, 6 cwts. x by the distance 4, x by the cost per 
ewt., 6d., gives 12s. per acre as the minimum cost of ploughing an acre of the 
land in question by horse-labour; which, indeed, was the estimate given by 
practical farmers on the ground during the trials. The comparison, then, 
between steam and horse ploughing is largely in favour of the former on ground 
offering such resistance. The least efficient of the competing machines (Beard’s) 
showed a saving of 1s. 10d. per acre, or 15 per cent; Robey and Co.’s and 
Hddington’s showed a saving of 5s. 4d. per acre, or 45 per cent.; while 
Fowler’s work was done at a saving of no less than 7s. 6d. per acre, or 68 per 
cent. less than by horse labour.” Now that we are by no means afraid of a 
field-engine working up to 180 lbs. or 200 lbs. pressure, it is worth noting, that 
in the Canterbury Report, the Judges recorded the pressure of Robey and Co.’s 
steam as 50 lbs. on the square inch, and reckoned the effective power of the 
engine at 28 horses; and reported that Messrs. Fowler’s double cylinders of 
7% inches diameter, with 12-inch stroke, worked at a pressure of 68 lbs., giving 
off at 140 revolutions per minute 35}-horse power, after allowing three-tenths 
for friction. Inventors had increased their power at the Worcester meeting in 
1863: the pressure in Mr. Savory’s and Messrs. Fowler’s engine running up to 
100 or 105 lbs.; and at Newcastle, next year, the Judges recorded with repre- 
hension that, in both Messrs. Fowler’s and Messrs. Howard’s engines the 
pressure of steam ranged between 105 and 115 lbs. Among the greatest per- 
formances at Leeds, in 1861, Messrs. Howard’s 10-horse engine cultivated a 
strong and stubborn soil, 5 to 6 inches deep, at the rate of 6% acres in ten hours, 
ata computed cost of 6s. 8d. per acre. Messrs. Fowler’s 12-horse engine culti- 
vated the same soil, 7 inches deep, at the rate of 64 acres.in ten hours, at a 
total cost of 7s. 2d. per acre. In land where the ploughing of a single furrow 
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8 inches deep took a draught equivalent to the tractive power of five horses, 
the same engine ploughed at that depth at the rate of 52 acres in ten hours, for 
a total cost of 7s. 10d. per acre. 1t was considered that the cost by horses 
would have been double. No such comparison was instituted at Worcester in 
1863; and complete as were the trials at Newcastle-on-Tyne in 1864, and 
again at Leicester in 1868, the effectiveness of the work done was tested, not 
by any measurement of the draught of the implements, but by inspection and 
by weighing the amount of earth moved per acre, the Judges entering into no 
calculation of the relative cost by horses. 

In the Wolverhampton trials, therefore, it appeared to the Judges that the 
extraordinary economy in cost of steam as compared with horse-tillage might 
be taken for granted as already thoroughly proved and well known; and as 
for founding an estimate of total cost per acre upon an experiment of one or 
two hours’ duration, it was desirable that a practical result should be obtained 
by some more exact method than roughly approximating to the weight of coal 
burned, valuing the highly skilled labour at ordinary farm-wages, and reckon- 
ing the performance per day from the high-pressure celerity of execution kept 
up through the spurt of a short race. Indeed, the number of competing sets 
of powerful machinery, each with its several different kinds of tillage to be 
shown in operation, and executing perhaps at the rate of three or more acres 
per hour, added to the necessary grouping of the machines into four separate 
classes involving repetitions of performance, forbade anything more extended 
than short runs upon plots of a few acres apiece, notwithstanding that the Society 
had provided 140 acres of light land near Wolverhampton and 60 acres of 
heavy land near Stafford for the purpose of giving full play to the operations. 
The steam-cultivator trials of 1871 naturally resolved themselves into public 
exhibitions of the several systems in work, the consideration of the Judges 
being mainly devoted to the quality of the tillage performed, to the rapidity 
and cheapness of execution as made apparent by the labour engaged, to the 
engineering tests of power exerted, and to the obvious mechanical merits and 
capabilities of the machinery. 

The Barnhurst Farm in the occupation of Mr. Taylor, forming part of the 
estate on which the Wolverhampton sewage is being utilized, is situated two 
miles north-west from the Show-yard gates,and approached by narrow uphill and 
downhill lanes after leaving the Tettenhall turnpike-road ; and here as much of 
the steam-cultivating apparatus as had arrived at the Wolverhampton railway- 
stations and been transported up country, was found on Monday, June 26th, in 
the depdt-field, No. VI. (see Plan, p. 481), where stores for coal and oil had beem 
provided; and the engineers had dammed a stream and ereeted a pump for 
supplying the water-carts at rather more than a quarter of a mile from this 
central point. As appears from the plan, the seven fields made use of range 
from 14 to 26 acres in area, some of them of an awkward shape for partition 
into rectangular plots; the fences are mainly of quick, planted upon high 
banks, and the surface presents only gentle undulations, no part lying mm high- 
backed ridge and furrow. ‘The crops were principally clover and seeds and 
part vetches. ‘The old seeds had been closely grazed, the young seeds and vetches: 
mown green and carted off, and the land for the most part may be described 
as a sandy loam containing gravel upon a sandy subsoil, which in many places 
presented beds of big sandstone and other boulders severely trying to the 
deep-working implements.. The principal portion of the depot field No. VI., 
18 acres of barley-seeds, was divided into plots of about one acre each, upon 
which the several competitors might make their “ preliminary canter” and 
arrange their machinery in good working order; the soil, a light sand 
loam of considerable depth, and in a moist, free-working condition, being well! 
suited for the purpose. On Plot 1, Messrs. Amies, Barford, and Co., of Peter- 
borough, did some good cultivating, ploughing, and digging, with their round- 
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about and self-moving anchor tackle. On Plots 2, 3, and 4, Messrs. J. and I’. 
Howard, of Bedford, executed some good digging and cultivating with their 
transverse boiler-engines, and a beautiful piece of ploughing with their 12- 
horse engine set. Their new water-tube boiler-engines were unable to worl 
owing to an accident, one engine having stripped several cogs out of a spur- 
wheel of her road-gear in extricating herself from a deep hole. Messrs. John 
Fowler and Co., of Leeds, worked on Plot 5 their clip-drum engine and anchor 
set; on Plot 6 their double-drum engine and anchor set, with a balance 
plough and digger; on Plot 7 their roundabout tackle with turning cultivator ; 
on Plot 8 their pair of 12-horse single-drum engines, with cultivator and new 
subsoil plough ; and on Plot 9 their pair of 20-horse single-drum engines, with 
cultivator and deep Flemish mouldboard-plough. On plots 10 and 11 was 
arranged the endless-rope machinery of the Ravensthorpe Engineering Com- 
pany, of Mirfield, Yorkshire, which, however, was unable to proceed ‘beyond 
a first start owing to the plough accidental! ly catching and breaking off one of 
the windlass travelling-wheels. Plot 12 was allotted to the roundabout set 
of Messrs. Barrows and Stewart, of Cherwell Works, Banbury. 

Cuass I. 

For “ the best combination of Machinery for the Cultivation of the Soil by 
Steam-power ” there were eight entries. Messrs. Robey and Co. (Limited), 
of the Perseverance Iron Works, Lincoln, entered for trial an 8-horse-power 
patent road-steamer, with indiarubber tires, invented by Mr. R. W. Thomson, 
of Edinburgh, and improved and manufactured by the Exhibitors, It is 
described in the Catalogue as “‘a modern traction-engine for direct steam- 
ploughing, driving, threshing, and other farm-machinery, as well as for con- 
veying corn and other farm produce to market. Price 700/.” ‘To be hauled 
by this field locomotive was a 6-furrow plough, invented and manufactured 
by Messrs. Robey and Co. But as neither the engine nor the implement put 
in an appearance, and no other competitor came forward on the travelling- 
engine principle, the Judges had no opportunity of putting to the test the 
alleged cheapness and facility of this system of steam-cultivation. However, 
the behaviour of other traction-engines in transporting themselves or in haul- 
ing loads over the Barnhurst fields was not calculated to confirm any great 
expectations of their possible performances in tillage; and setting aside the 
question of loss of power in continuously carrying a weight of several tons 
over an arable surface,—a loss very seriously increased upon even slight 

dents or depressions, two to three inches in depth, left in the moist land by 
the 15-inch wide wheels of traction-engines, whether indiarubber-tired or not. 
For, plainly, it must be an imperfect and insufficient form of steam-cultivating 
apparatus which can be available without injury to a heavy soil only when that 
soil is hard and dry, and which prohibits the farmer from ‘‘ crossing ” a piece 
once broken up by the cultivator. It remains for experiment to deter- 
mine whether or not, in certain situations, as upon farms having specially 
level fields, the travelling-engine system (with its avoidance of windlasses, 
anchors, ropes, pulleys, and its minimum use of manual labour) may be 
applicable for the smashing up of stubbles in the commonly dry season after 
harvest. But we consider it very unlikely that such an application of steam- 
power would be found successful. 

Messrs. J. and F. Howard, of the Britannia Works, Bedford, entered a pair 
of patent self-propelling engines, fitted with winding drums for working a 
to-and-fro or double-action implement, on what is called the “ double-engine” 
system. These engines, of remarkably novel construction, are the first attempts 
of Messrs, Howard to introduce upon wheels the water-tube or safety-boiler, of 
which they have successfully erected about ten thousand horse-power in mills, 

+ 
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works, and factories, and have also arranged for marine engines. The boiler is 
placed upon a plate-iron framing which carries the two steam-cylinders, the 
erank-shaft, driving-gear, and rope-drums, and is mounted upon three road- 
wheels ; it consists of thirty-two wrought-iron tubes arranged in a nearly hori- 
zontal position, that is, with aninclina- _, " 
tion of one ineight, and communicating Fig. 2.—Ideal Vertical Cross-Sec- 
at their upper ends with vertical tubes, tion of the Boiler in Messrs. J. 
The horizontal tubes are 5 feet in and EF’. Howard’s Patent Self- 
length, those of the inner part being propelling Engine, No. 1168. 
9 inches in diameter, and the outer 
ones 7 inches in diameter; and while 
the six tubes of each inner section have 
spaces between them for the passage of 
flame and heated gases from the fire, 
the seven tubes of each outside section 
are placed close to each other, so as to 
form, with a covering of lagging cement, 
air-tight walls which are almost non- 
conductors of heat, An idea of the 
arrangement is given in the accompany- 
ing sketch (Fig. 2), a supposed cross 
section of what may be called the back 
of the boiler. Each tube, closed at one 
end, is connected by its other end with 
an upright tube of horse-shoe section ; 
the five upright tubes (shown by the 
dotted lines in the drawing) supporting 
five sets of horizontal tubes, while these 
several sets communicate with each 
other by means of a square tube, A B, 
uniting the ends of the lowest horizontal 
tubes, and by steam connection pipes, 5 ; 
CCC, at the top of the vertical tubes. The feed-water enters at A, and at B is 
the blow-off cock. Circulation of water is promoted by an inner tube haying a 

Fig. 3.—Ground-Plan of Messrs. J. and F. Howard’s Patent Self- 
propelling Engine, No. 1168. 

t 

= SS: 

/ , : 

slot or opening on its upper side, which is inserted in each water-tube ; and the 
slightly tilted position of all the tubes permits the steam to pass freely into 
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the upright ones. ‘Two sheet-iron diaphragms, D D and E E,—the lower one 
placed directly over the fire-box, the other toward the back of the boiler, and 
both somewhat shorter than the tubes,—cause the heated products of combus- 
tion to traverse to and fro, doubling from back to front, and finally to sur- 
round the upper tubes in the several series before their exit into the chimney,— 
these upper tubes being above the water-level, and therefore filled with steam. 
his safety boiler is intended to work at 180 lbs. pressure, but is tested up to 
500 1b. pressure upon the square inch. In Fig. 3 (p. 488) is shown in plan the 
eeneral arrangement of working parts upon the engine. AA is the water-tube 
loiler ; B is the steerage wheel, hung in a transom or ring, which supports the 
frame upon friction-balls or rollers; C is the steersman’s handwheel; D is the 
fire-door. The steam cylinders, EE, are placed horizontally at the rear end of 
the framing ; and the crank-shaft with fly-wheel, I’, drives the rope-drums, I 
and J, by means of two spur-pinions, Gand H. ‘The evencoiling of the ropes 
is effected by Messrs. Howard’s peculiar method of slowly traversing the 
drums endwise upon their axles with a to-and-fro movement, the ropes being 
fed on at fixed points as determined by the position of the guide-rollers. To 
admit of running off the ropes in an angular direction, these guide-rollers are 
hung in brackets, K K, which will swing in any direction upon swivels, as 
indicated at K*. The road motion or propelling gear consists of a pinion, L,, 
actuating a spur-wheel upon a shaft which carries a pinion, M, gearing with 
a spur-wheel, N, upon the axle of the travelling-wheels. 

Owing to ‘the breakage on the preparation Monday (already alluded to), 
followed by a similar mishap to the companion engine, namely, the stripping 
of cogs out of the traction spur-wheel, on the very next day, Messrs. 
Howard’s double-engine apparatus was disabled from proceeding into compe- 
tition, and the Judges had therefore no performances of these novel pieces of 
machinery upon which to report. 

On Tuesday, June 27th, the first day of actual trial, six sets were in the 
field, offering themselves as ‘‘the best combinations of machinery,” without 
any limitation, reservation, or condition, for cultivating the soil by steam- 
power. ‘Two were on the double-engine system; two were on the headland- 
engine and self-moving anchor plan; and two had stationary engines. We 
may consider them in the order of the plots as drawn by lot, though the work 
was not done precisely in this rotation; for the failure of Messrs. Howard to 
take their place upon Plot 2, and a tiresome delay on the part of Messrs. 
Barrows and Stewart in making ready fora start upon Plot 1, threw upon 
Messrs, Fowler the onus of getting to work upon plots 3, 4, and 5, two places. 
in advance of their proper turn. 

Plot 1 in Field No. XII. Messrs. Barrows and Stewart's Stationary 
Engine and detached Windlass Tackle (Catalogue No., 865), invented by Mr. 
William Smith, of Woolston, improved and manufactured by the exhibitors, 
consisting of a 12-horse-power portable engine, having double cylinders of 8% 
inches diameter and 13 inches stroke; a detached two-drum windlass upon 
four wheels, driven by a connecting-shaft with universal joints or by rigger 
and belt; steel-wire ropes of 1{ inch diameter; snatch-block, claw-anchors, 
dead-anchors, twenty-two porters, tools, &c.; with a five-tined Woolston culti- 
vator, fitted with turning-bow. Price, 486/.; or with a three-tined cul~ 
tivator (No. 866), in addition, 5007. The plan of working is by surrounding 
or partially enclosing the field or plot by the ropes, with anchored snatch- 
blocks at the angles, of which two, namely those opposite the line of traverse 
of the implement, are shifted forward along the headlands by manual labour. 
The snatchblock pulleys, of two feet diameter, are of light construction, with 
rather small bosses upon stud bearings.- The implements are of the well- 
known simple and strong Woolston pattern, having tines of the spade shape, and 
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are turned round at the ends of the field by the pull of the return rope. The wind- 
jass has several peculiarities of construction. In the ideal cross-section, Fig. 4, 
which is not drawn to any scale, A is the driving-shaft, having at one end a 

Fig. 4.—Ideal Cross-Section of Messrs. Barrows and Stewart's 
detached Windlass. 

rigger, B, for an engine-belt, and at the other end a coupling, C, for being con- 
nected with the engine crank-shaft by universal joints and a coupling-shaft. 
‘The machine was driven in this latter way during the trials. A pinion, D, 
gears with a large spur-wheel, H, which is fast upon an axis, F F, mounted 
in brass bearings upon the windlass-frame, GG. Hung loose upon this axis 
are the two rope-drums, H andI; _. F 
and these are aah alternately in and Fig. 5.—Dtagram of the Brake-appara- 
out of gear with the axis by means tus of the Slack Drum in Messrs. Bar- 
of the ratchet-clutches, Jand K,the sows and Stewart's detached Windlass. 
clutches being connected together, 
slided simultaneously, and held in 
any position (that is, in gear with 
one or other of the drums or out of 
gear with both) by the quadrant 
and worm, L, adjusted by the hand 
set-wheel, M. It will be seen that, 
with this arrangement, it is impos- 
sible for both drums to be in gear 
at one and the same time, and thus 
the risk of wheel breakage is greatly 
reduced. The relative sizes of the 
spur-wheel and pinion are as six to 
one, and each drum is capable of 
receiving 800 yards of 1#-inch 
wire-rope. The brake of the slack 
drum is thus managed :—The shaft 
carrying the quadrant piece passes through a slot in a loose block of hard 
wood, N in Fig. 5, near the outer rim of the drum flanges, and by means 
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of a short finger, entering into a small aperture in the block, slides the block 
for a short distance toward one drum or the other, 'The block is held in posi- 
tion by two rings, P P, which are fixed to the windlass-frame. A jointed 
lever, Q, fastened upon the shaft, and carrying at its upper end the weight, R, is 
thrown sideways in the same direction as the clutches are moved; and thus, 
when the drum, I, is in gear, the brake-block is urged with considerable 
pressure against the side of the flange of the other drum, H. The dotted lines 
show the position of the weight and jointed lever when the clutches are shifted 
so as to gear with the drum, H, and the partial turning of the shaft throws 
the jointed lever to the opposite side, pressing the block against the flange 
of the drum, I. Messrs. Barrows and Stewart recommend that, in ordinary 
work, the engineman should work the windlass; but the trial did not show 
the expediency of such an attempt at saving labour. 

On Wednesday, June 28th, the engine, windlass, and cultivator were 
moved from the former place in the depdt-field to Plot 1, a distance of nearly 
half a mile, by eight horses, in 93 minutes; the remainder of the apparatus 
being conveyed in a vanin 7 minutes. ‘T’en horses would be required for 
shifting the whole simultaneously. After reaching the field, the tackle was 
fixed in position and laid out ready for starting work in 50 minutes, 6 men 
and 4 horses being engaged. In work, the customary “ roundabout” force 
was employed,—namely, 1 engine-man, 1 windlass-man, 1 implement-man, 
2 anchor-men, and 2 porter-boys; or together, 5 men and 2 boys, not in- 
cluding the water-cart man. The engine, indicating a maximum force of 324 
horse-power, cultivated with the 5-tine implement at 72 inches depth an area 
of 3 acres in 2 hours 54 minutes, which is at the rate of 10 acres, 1 rood, and 
15 perches in a day of 10 hours, The time occupied in turning the cultivator 
at the ends varied from 30 to 140 seconds, averaging 54 seconds; and this 
absence of smartness about the hands had very much to do with the slow rate 
of performance. But the ground was unfavourable; a very grassy piece with 
a deep and awkward hollow, and a few large stones were caught by the imple- 
ment. The maximum pace of the cultivator was 8% miles per hour, and 
hence the ground was not so well broken up as by some of the more rapidly 
moving apparatus tried in the same field; and the tines ribbed the bottom in 
“ scrows.” The whole, however, was noted as “ fair work; uneven bottom.” 

Plot 3, in Field No. XII. Messrs. John Fowler and Co.’s Double-Engine 
20- Horse Set (Catalogue No., 6480) ; consisting of a pair of 20-horse self-moving 
engines, with single cylinders, fitted with single winding-drums, 800 yards of 
best steel-wire rope, and working a 13-tined turning cultivator (6497). Price, 
1975/.; with 6-furrow balance combined plough and digger (6488), in 
addition, 20707. The system of working an implement by two engines 
moving themselves at intervals and opposite to each other along two head- 
lands of a field, and alternately winding up and paying out the single ply of 
rope which hauls the implement to and fro, is so well known that it need not 
be described here in detail. Its advantages are the rapidity and ease with 
which the tackle is brought into the field and put to work, the absence of all 
detached gear, such as windlass, anchors, snatch-blocks, &c., the shortness of 
the wire-rope used,—which is a minimum, the rope out being merely the 
length of the field cultivated,—and the safety arising from the furrow ending 
always at that engine which is drawing the implement, where the engine- 
driver can see the implement arrive at the end of its journey, so that in foggy 
weather or with an intervening hill there is no difficulty about signals. In 
these engines the boiler is of the ordinary locomotive type, of sufficient power 
to supply steam abundantly at a pressure of 150 lbs. per square inch. The 
heating surface of the fire-box amounts to 44 square feet, of the tubes 234 
square feet, making a total heating surface of 278 square feet, and the fire- 
grate area is 92 square feet, 
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With a view of securing diminished piston-friction, lighter weight, and a 
smaller number of wearing parts, a single cylinder is preferred to double 
cylinders, even for an engine of nominally 20-horse power; and this cylinder . 
of 18 inches diameter with 14 inches stroke, and steam-jacketed, is placed over 
the smoke-box end of the boiler, steam being admitted from a dome which is 
formed in one piece with the cylinder. By this arrangement steam-pipes are 
dispensed with, steam is taken from the quietest part of the boiler, and, in 
ascending inclines where great power is required, at the greatest distance from 
the water, thereby securing a supply of dry steam. The crank-shaft being 
turned toward the foot-plate brings the fly-wheel within reach of the driver, 
enabling him to use it for the purpose of getting the crank over the dead 
eentres—which it is occasionally, though rarely, found convenient to do. This 
rearward position of the crank-shaft permits the traction or road-gear, which is 
subject to the greatest strains, to be driven in a very direct manner by simple 
spur-wheels; while a vertical shaft, driven by a pair of bevel-wheels from the 
crank-shaft, carries a pinion engaging with a large spur-wheel secured to the 
winding rope-drum. Instead of brackets to carry the crank and road-motion 
shafts, plummer-blocks are bolted to the fire-box side-plates, extended for the 
purpose; and by this mode of construction, which was first introduced by 
Messrs. Aveling and Porter, of Rochester, in their traction-engines, the various 
strains are distributed over a considerable number of the rivets and stays of 
the boiler, and liability to leakage through stud and bolt holes avoided. The 
rope-drum, of the average diameter of 6 feet, is placed horizontally beneath the 
boiler, turning upon a vertical centre-stud ; and it is so constructed that, with 
its guide-pulleys and automatic coiling-gear, it is self-contained in a frame, the 
whole being easily detached by removing six bolts, A A (Fig. 6), which connect 

Fig. 6.—Diagram showing the arrangement of the Rope-Drum on Messrs, 
Fowler and Co.’s Engine, No. 6480. 

Brigit fet 

the stud B to a plate riveted to the outer shell of the boiler. The lever, O, 
carrying the guide-pulleys, is attached by a joint or hinge, D, to a bracket, H, 
which swivels round the drum-stud or centre, so as to allow of the wire-rope 
being run off and on without bend at very considerable angles with the direc- 
tion travelled by the engine on the headland. The correct coiling of the rope 
—a very important point as regards its durability—is effected by the euide- 
pulley lever C, having a slow vertical reciprocating motion imparted to it by a 
pin or die, H, traversing in the inclined groove of a very slowly revolving cam- 
wheel placed under the drum, and ingeniously worked by a train of differential 
wheels. The spur-wheel J, which is fast upon the cam, and the spur-wheel K, 
which is fixed upon the stud B, are of equal magnitude with the same number 
of teeth, and engaging with them are two pinions, G and J, cast in one piece, 
but the upper one having one tooth more than the lower one. These pinions 
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are hung upon a stud-pin which is carried round by the rotation of the rope- 
drum, so that the pinions are continually rolling around the spur-wheels; and 
the result of the variation in cogging is that, as the spur-wheel K is a fixture, 
every time the pinions perform one circuit they cause the spur-wheel J (and 
therefore the cam to which it is attached) to turn to the extent of one tooth. 
This slow motion of the cam gradually raises the die or pin of the lever C in 
the inclined groove or thread—this groove raising the lever during one semi- 
revolution of the cam and depressing it during the other. The dotted lines 
indicate the lowest position of the lever. The movement is so timed that the 
cam lifts or sinks the guide-rollers three-fourths of an inch, or whatever may be 
one thickness of the rope, for each revolution of the rope-drum, and the range 
and direction of traverse of the guide-rollers thus coincide at all times with 
the progress of either the coiling or unwinding. ‘The rope when running out is 
kept partially taut, and the revolution of the out-of-gear drum restricted, by 
means of a simple friction-strap, L, and ratchet-pall, M, which ceases to act upon 
the strap when the drum rotates in the opposite direction for winding up the 
rope. ‘The wrought-iron road-wheels, of 63 feet diameter and 22 inches breadth 
of tire, are provided with loose rings for attachment by bolts when it may be 
desirable to increase the breadth for traversing soft land, and also with strong 
spuds for being temporarily affixed when required. ‘The capacity of the water- 
tank is 290 gallons, of the coal-bunker 163 cubic feet; and the total weight of 
the engine in complete working trim is 17 tons. ‘The normal speed of the 
engine is 130 strokes per minute, the corresponding pace of the rope 2% miles 
per hour, and of the road-motion 2 miles per hour; but at Barnhurst a 
maximum speed was noted of 285 revolutions per minute, giving a speed of 
rope and of the implement of 57 miles per hour; and at Stafford the indicator 
showed a maximum of no less hea 143-horse-power, given out by the nomi- 
nally 20-horse engine. The engines being fitted with broad-rimmed fly-wheels, 
are adapted for driving any kind of machinery by belts, and when divested of 
the ploughing-tackle, can be used as traction-engines. Very little cast iron is 
used in their construction, most of the parts exposed to severe strain being 
either of wrought iron or steel. The proportion of all the parts of these engines 
is extremely massive and the workmanship throughout excellent. As illus- 
trating the completely locomotive and self-acting character of Messrs. Fowler’s 
double-engine sets of machinery, it may be observed that not only the various 
implements, but also the spare-gear, water-carts, and even dwelling-vans for 
the men, are so arranged as to be transported by the engines themselves, so 
that the whole moves from place to place and gets to work without the assist~ 
ance of horses. 

The turning-cultivator employed is constructed with a horizontal main- 
frame of a nearly trefoil shape (lig. 7, p. 489), carried principally by a pair of 
large-sized wheels, A A, having a common axle about midway of the imple- 
ment, and also by a small steerage-wheel, B, in front, attached by means of a 
ring fore-carriage turning upon friction-balls. 'The implement is guided by 
locking this wheel to richt or left by means of two chains, C, and a pinion, 
short upright shaft and hand- wheel, D ; the attendant, of course, having a seat 
provided for him, which our sketch ‘does not show. ‘The draught-rope, aah and 
tail-rope, F’, are hooked to a large forked or Y-shaped lever, G, which is con- 
nected with the main-frame by a strong stud or pivot, H. The fork, being 
free to turn horizontally upon this stud, as upon a centre, while this position 
of the draught-stud is considerably behind the steering-wheel (further back, 
indeed, than it appears in our drawing), gives to the wheel ample steering 
power for a cultivator of any reasonable width. While the pulling-rope, I, 
holds one arm of the fork in the direction travelled, the other arm stands out 
sideways, leading the tail-rope clear of the implement in the track of the next 
journey. On arrival at the headland the rope F begins to pull, producing four 
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successive effects. The fork G, in being turned at right angles to the course 
of the implement, first tightens the piece of chain I, which connects the short 

Fig. 7.—WMessrs. Fowler and Oo.’s Turning Cultivator, No. 6497. 

tail-end of the fork with the seement J, keyed to the cranked axle, M, of the 
wheels A A (of which the spokes and bosses are omitted from the drawing in 
order to display the action); the sezment and axle are thus turned part of a 
revolution, so that the wheels are depressed, or rather the cultivator is raised 
upon the axle, and the tines lifted clear out of the ground. Ratchet-teeth 
upon the segment, being held by a catch on the lever-handle K, retain the cul- 
tivator suspended out of work until the attendant pleases. In the next place, 
the short piece of chain L, which connects a link sliding along the cross-bar of 
the fork G, with the transverse ring of the steering-wheel, is tightened, so that 
the steering-wheel is turned in a sideway direction, in readiness for running 
round the semicircle requisite for turning the implement. The continued pull 
of the rope F then hauls the cultivator end for end, at the same time wheeling 
it round upon fresh ground. And lastly, the rope F, having brought the fork 
piece again to its place over the fore-carriage, draws the implement along its 
new journey, the rope E becoming the tail-rope, held out by the fork-arm in 
the line of the succeeding course. ‘The return of the fork to its front position 
loosens the chain IJ, leaving the seement free to turn, and to lower the cul- 
tivator when the attendant releases the catch, which he does by pulling the 
handle K. In this way—occupying only a few seconds in practice, though 
rather tedious to describe in words—the reversal of a cultivator of any width 
is effected without the attendant leaving his seat, and the compactness of the 
turning leaves small and neat headlands, without a series of long wedge- 
shaped strips of untouched ground at the ends. The depth of work is regu- 
lated by a stop, which prevents the cranked axle turning beyond a certain 
point; but each tine can be set higher or lower by its fastening. Diamond 
points, spud points, or broad double-winged shares, in fact, twelve different 
shapes are used upon the tine-stems, according to the nature of the operation 
desired. he cultivator is constructed wholly of wrought iron, and the tines are 
of great strength, and supported by solid forged sockets. It will be observed 
that the tines are arranged so as to break up the wheel-tracks, leaving the 
work without any marks of the wheels whatever. Dishes or expanded covers 
convexed outwards are placed round the bosses of the wheels A A, between 
the spokes and the main-frame, as a protection against falling dirt. 

The 6-furrow balance combined plough and digger need not be described, 
VOL, VIL—S. 8. 2K 
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the form of the two sets of plough-bodies upon an angular beam-frame nearly 
balanced upon a pair of wheels, with the draught-rope hooked at a point 
close to the ground, being very well known; and the ploughs are converted 
into diggers by simply removing the mould-boards, and attaching short 
upward-curved double-prong breasts instead. 

On Tuesday, June 20th, at Barnhurst, the two 20-horse engines, con- 
veying their implements, left the depot field, travelled for a quarter of a mile, 
turning through two gateways, and were in position ready for starting in 17 
minutes. Six men were engaged in the operation; but, in ordinary work, fewer 
hands would be required. After the trial was concluded, the whole of the 
machinery was out of the field in 14 minutes from the completion of the last 
bout. Two engine-men and one implement-man, exclusive of the water-cart 
service, were engaved during the trial upon Plot 8, with the 13-tine turning 
cultivator. The breadth taken was at first 10 feet 10 inches; but, after one 
bout, a couple of tines were taken out, because of their tendency to mufile.in 
the grassy clover-lea, the reduced width being then 9 feet 2 inches, and the 
average depth of work 82 inches. ‘The sand-loam soil, containing a little 
gravel, and in moist condition, was thoroughly well broken up, and the bottom 
left level. The power of the cultivator was shown during the last bout by the 
severing of several tree-roots, one of them 8 inches round. ‘The time occupied 
in doing the three acres was 43 minutes, including 14 minute lost in taking 
out the tines ; and at this rate, if maintained, 41 acres, 3 roods, and 10 perches, 
would be cultivated in ten hours. ‘The time occupied in turning the imple- 
ment at the ends was sometimes only nine seconds; sixteen observations gave 
an average of 16 seconds. The average time occupied in the journey of 
285 yards was 24. minutes, being a speed of nearly 4¢ miles per hour; and 
of the whole time at work 113 per cent. was taken up by the reversal of 
the implement at the ends. Had the length of the field been one-half 
greater, and the duration of the journey of the implement therefore one- 
half longer, while the time in turning remained as before, only eight per 
cent. of the whole time would have been occupied by the reversal of the 
cultivator, and the rate of performance would have been 34 per cent. greater, or 
44 acres, 1 rood, 5 percbes, in ten hours, or about 53 acres in an autumn day 
of twelve working hours. On the other hand, had the field been, say, one-third 
shorter, 161 per cent. of the whole time would have been occupied at the ends, 
and the rate of work would have been about 42 per cent. less, or 39 acres, 
3 roods, 38 perches, in ten hours. ‘This calculation illustrates the advantage 
of large fields and the disadvantage of small ones in working a rapidly-moving 
implement. The 6-furrow digger was not tried in Class I. at Barnhurst. 

Plot 4 in Field No. II. Messrs. John Fowler and Co.’s Double-Engine 
12-Horse Set (Catalogue No., 6481), consisting of a pair of 12-horse self- 
moving engines with single cylinders, fitted with single winding-drums ; 800 
yards of best steel-wire rope, with 9-tine turning cultivator (6501). Price 
13607. With 5-furrow balance combined plough and digger (6492) in addition, 
14471. 10s, Our general description of the 20-horse set is applicable also to this. 
The leading dimensions of each engine of this set are as follows :—Diameter of 
cylinder, 103 inches; length of stroke, 12 inches; heating surface of the fire- 
box, 332 square feet, of the tubes 161 square feet; total heating surface, 194% 
square feet; firegrate area, 72 square feet; normal speed of the engine, 150 
revolutions per minute; corresponding speed of the rope, 24 miles per hour; 
corresponding speed of the road motion, 23 miles per hour, or with the slow 
gear, 14 mile per hour; diameter of road or driving wheels, 53 feet; breadth 
of tire, 20 inches; capacity of water-tank, 187 gallons;.capacity of coal 
bunkers, 113 cubic feet; weight in complete working-order, 14 tons. The 
indicator experiments at Stafford showed a maximum of 103 horse-power. 
The two engines with implement (no rope-porters being used) moved them- 
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selves at Barnhurst for a quarter of a mile, and through two gateways, and 
took up position on Plot 4, ready for work in 15 minutes. Six men were 
engaged, but fewer would be requisite in ordinary farm-work. After the 
trial, the whole machinery transferred itself back again to the depdt in only 
8 minutes. It is this remarkable facility in handling, resulting in a waste of 
almost no time beyond that required for travelling on the road, that forms 
one chief advantage of the double-engine system. Worked by three men, 
this tackle cultivated 2 acres 3 roods 8 perches in 493 minutes, including 
three-fourths of a minute lost soon after starting, by a tine catching in a hedge- 
root, the work lying next to a fence. ‘The 9-tine turning cultivator was 
fitted with alternate 5-inch and 8-inch wide shares, taking a breadth of 
74 feet, at a depth of fully 83 inches. The land, a clover lea, with light 
sandy soil upon a very sandy subsoil, containing a considerable amount of 
grayel at bottom, was thoroughly broken up, without pieces dropping flat 
again into their original position; and the bottom was evenly cut. The rate 
of work was 83 acres 3 roods and 10 perches in 10 hours, or 403 acres in an 
autumn day’s work of 12 hours. .From 24 observations taken, the average 
time occupied in reversing the turning cultivator at the end was 10 seconds ; 
and as the plot of 220 yards length by 62 yards breadth was cultivated in 
25 journeys in 493 minutes, the total time occupied at the end was 4 minutes 
10 seconds, or less than 83 per cent. of the whole time at work. A com- 
parison here will illustrate the great gain from quick turning at the ends. 
in Messrs. Fowler’s single-engine sets, the average time occupied at the 
ends was about 24 seconds; and had this been the case in the above trial, 
the tackle would have been 54 minutes 40 seconds in cultivating the 2 acres 
3 roods 8 perches, or at the rate of 3 acres in 10 hours less than was done 
with the quicker turnings. 

Plot 5 in Field No. TI, Messrs. John Fowler and Co.’s 12-Horse-power 
Clip-Drum Engine.and Travelling-Anchor Set (Catalogue ;No., 6482), con- 
sisting of one 12-horse-power self-moving engine with single cylinder, fitted 
with a clip-drum, a travelling anchor with pulley and six anchoring discs, 
800 yards of best steel-wire {-inch rope, 20 “‘self-moving” and “ pick-up” 
rope-porters, and 7-tine balance cultivator, fitted with slack-rope gear (6508). 
Price 799/.; with 4-furrow balance combined plough and digger fitted with 
slack-rope gear (6496), in addition, 8847. ‘lhe engine is very similar to those 
of the double-engine set of machinery just described; but the boiler, as well 
as the shafts, axles, and the whole of the gear, are made of steel; the side- 
plates at the fire-box end are extended, so as to serve instead of brackets for 
supporting the principal running bearings; and the water-spaces around the 
fire-box ,are constructed with a sloping bottom, for more effectual action in 
“blowing off.” ‘The heating surface of the fire-box is 332 square fect, of the 
tubes, 161 square feet ; total heating surface, 1941 square feet ; and the fire- 
grate area is 64 square feet. The cylinder is of 103 inches diameter, with 
12 inches stroke; the normal speed of the engine 150 revolutions per minute ; 
corresponding speed of the wire rope 2% miles per hour; the two speeds of 
the road-motion 23 and 14 miles per hour; diameter of the road or driving 
wheels 52 feet, breadth of tire 14 inches; capacity of water-tank 159 gallons, 
capacity of coal-bunkers 253 cubic feet ; and the weight of the engine in com- 
plete working-trim 12 tons. he indicator experiments at Stafford showed 
a maximum of 683 horse-power given off by this engine. 

In place of a winding-drum and coiling-gear, there is attached beneath the 
boiler, and driven in a similar manner, a horizontal drum or sheave, haying a 
V-shaped groove, composed of a series of pairs of gripping-pieces or “clips.” 
These are self-acting, pressing the rope in exact proportion to the tension or 
strain upon it; and one half-turn of the rope round the groove is found suffi- 
cient to hold it tightly, and without surging or slipping, no matter what 
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amount of pull may be exerted by the engine. Rubbing friction is to a great 
extent avoided ; as the jaws or clips close upon the rope by its directly central 
pressure upon their curved parts forming the bottom of the groove, and when 
arrived at the point where the rope begins to leave the groove, fall open of 
their own accord. Experiment has not determined whether the consolidation 
of the rope, and the preservation of its form by continually closing down any 
protruding wires, which are effected by the pressure applied around a con- 
siderable portion of its circumference, are more conducive to durability than 
the tendency to flattening which is observable when wire rope is pressed 
upon the bottom of an ordinary open groove; but there can be little doubt 
that the treatment of wire-rope by the clip-drum is less damaging than the 
constant grinding of coil against coil, and the severe pressing of outer strands 
upon the sharp angles of outer strands, which are always an effect of im- 
perfect coiling upon a winding-drum. A Report on “The Underground 
Haulage of Coal,” by a Committee appointed by the North of England 
Mining Institute to investigate the subject, gives examples of steel-wire rope 
lasting three years in collieries, when in: daily and incessant action upon clip- 
drums in hauling trains of heavily-loaded “tubs” up and down inclines. 
3ut there is an advantage in the clip-drum which is wanting in the winding- 
drum. An efficient coiling-gear may insure regular and uniform coils, free 
from over-wrapping, so long as the rope be new and not unevenly worn; but 
at present, no coiler, however ingenious, has mastered the difficulty of accom- 
modating its speed of traverse to the thinner dimensions of an old rope. In 
the clip-drum, however, is provided a means of adjusting to a nicety the 
calibre of the groove to any altered size of the rope, as exhibited in section 
Fig. 8. A and B are one pair of the clips, which surround the entire circum- 

Fig. 8.—Section of the Clip-Drum attached to Messrs. Fowler and Co.’s 
12-Horse-power Engine, No. 6482. 
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ference of the drum; the upper clip A hinged or centred upon the main 
flange G G, and the lower clip B upon a ring D, which is screwed upon the 
flange or body of the drum by a thread chased round its periphery. Thus, by 
slipping the ring, D, part of a revolution upon the drum, itjis gradually 
shifted a slight distance nigher or lower, with the effect of diminishing or 
increasing the space between the centres of all the upper and lower clips 
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simultaneously. The ring D is held in any required place upon the drum by 
means of bolts, E. By this regulation of the distance between the centres 
of each pair of clips, any greater or less degree of pressing-power is given at 
pleasure to the knee-joint lever-action of the clips; so that no more com- 
pression need be used than is found absolutely necessary for holding the rope 
against slipping. It will be seen that, upon the rope leaving the jaws, the 
pieces open outwards, the lower clip B being formed with a weighted lip, for 
the purpose of falling open and at the same time raising the upper clip A 
by means of the tongue F. The extent of opening is limited by the stop H 
coming against the drum-flange. 

The parts attached below the engine boiler are extremely simple, because no 
automatic coiling apparatus is required; the rope merely passing, over two 
euide rollers, one half-turn round the clip-drum, and thence in two plies along 
the length of the field to the anchor-pulley on the opposite headland. In fact, 
the arrangement is that of an endless rope stretched between the clip-drum 
and the anchor-pulley, the junction of the two plies of rope being at the imple- 
ment. It is indispensable for the outgoing rope to be moderately taut as it 
leaves the clip-drum ; for as the rope, soto speak, pinches itself between the 
clips, no grip at all would be exerted unless there were some, even the slightest, 
tension or strain upon the rope, and this strain at any one pair of clips is due to 
the hold of the preceding clips, while any grip of the last pair on the payiug-off 
side is dependent upon some degree of pull or tension in the rope as it leaves 
the drum. Hence the necessity for a taking-up, or so-called “slack gear,” 
upon the implement, which also furnishes a means of carrying a reserve 
portion or short length of rope upon the implement and, in a self-acting 
manner, regulating the quantity of rope out according to the varying distances 
between the engine and anchor—a condition obtaining in all cases except that 
of perfectly parallel headlands. The slack gear consists of two small rope- 
barrels placed at the centre of the implement, and connected with each 
other by means of pitch-chains, spike-wheels, and ratchet-clutches ; the wheels 
being so proportioned that the pulley-rope uncoiling from one barrel causes the 
other barrel to rotate and to wind in the tail-rope at five times the speed. 
The smaller spike-wheels are thrown in or out of gear with their respective 
barrels by levers and rods connected with the ploughman’s two seats at the 
opposite ends of the implement; so that the act of the man’s seating himself 
in readiness for steering on his journey reverses the gearing of the barrels, 
and permits the strain on the pulling-rope to wind in the slack or following- 
rope until the tension of the latter becomes one-fifth that of the former. The ° 

Fig. 9.—Slack-gear arrangement attached to Messrs. Fowler’s 
Balance Implements. 

arrangement is explained in the Plan, Fig. 9, where A and B are two small 
drums (mounted upon axles placed across the implement frame) to which the 
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two ends of the rope are fastened, one end being wound a few times round the 
drum A and the other upon the drum B. The rope M, by causing the drum A 
to revolve, can drive the drum B at five times the speed by means of the spike- 
wheel R, pitch-chain Q, and spike-pinion C, which is held in gear with the 
drum B by a ratchet-clutch and spiral spring H. In the same way the rope N, 
by causing the drum B to rotate, can drive the drum A at five times the speed 
by means of the spike-wheel 8, pitch-chain P, and spike- pinion D, when held in 
gear with the drum A by the ratchet-clutch and spiral spring J. In the sketch 
M issupposed to be the pulling and N the tail rope; the clutch C is represented 
in gear, and the clutch D is held out of gear by the weight of the ploughman 
upon the seat K, which is hinged upon the cross-shaft L, and by means of a 
rod, F’, and bell-crank lever, I, compresses the spring J. In this position one 
foot length of the rope M, paid off the drum A, gathers up 5 feet of the rope 
N, which takes place when the anchor in travelling makes the furrow 2 feet 
shorter. The motion of the drums is brought to a standstill directly the 
tension of the tail-rope N has become one-fifth of that of the pulling-rope M. 
On the contrary, if the anchor has travelled further from the engine and 
increased the length of furrow, say by 2 feet, the automatic differential action 
of the drums allows 5 feet of the rope N to pass off the drum B, which has the 
effect of simultaneously winding one foot length of the rope M on to the drum 
A; the result being that the total length of rope out is 4 feet more than it 
was before, or just the quantity required for 2 feet increase in the length of 
the furrow. When the implement is to move in: the opposite direction, the 
ploughman leaves the seat IX (which instantly rises by the force of the spring J, - 
at the same time permitting the clutch D to drop into gear with the drum A), 
and takes his place upon a similar lever-seat at the other end of the implement 
(not shown)—the effect being to throw the clutch C out of gear with the drum 
Bb, compressing the spring H by means of the rod E and bell-crank lever G. 
The rope N is now the pulling-rope, and for one foot length passing on or off 
the drum B five feet of the rope M (which is now the tail-rope) pass on or off the 
drum A. It will be seen that the rope does not move the implement (which 
is hauled by the attachment of the drum-axles to the main frames) until the 
adjusting revolution of the drums has ceased by reason of the relative strains 
of the pulling and tail ropes (namely, five to one) having been established. 
And the peculiarity is that the strain of thus keeping the tail-rope tight is 
not lost power, but is all recovered by the pull of the tail-rope assisting the 
revolution of the clip-drum on the engine. And this advantage of being able 
to support the entire length of the tail or following rope upon porters, without 
the loss of motive-power which occurs when the same thing is attempted by 
retarding with a brake the rotation of a paying-out winding-drum, secures a 
minimum of friction and therefore maximum economy of the motive-power 
requisite for performing a given amount of work. In some situations where 
there may be a difficulty about the deep penetration of the discs or the holding 
power of the soil, a drawback is that the strain upon the anchor is somewhat 
ereater than when winding-drums are employed instead of the clip-drum. In 
the latter case, when the implement is approaching the anchor, the strain upon 
the anchor, tending to pull it away from its hold, is twice the draught of the 
implement : with the clip-drum and slack gear the strain is twice the draught 
plus one-fifth. Space has been devoted to a detailed description of this beauti- 
ful mechanical contrivance because its working is not generally under- 
stood. 

The travelling anchor, as is well known, consists of a rope-pulley of large 
diameter (and therefore not calculated to injure the wire rope by sharp bending 
mounted under a frame which rests upon rollers low on the ground, furnished 
with six cutting dises pressed into the soil by the weight of the machine, and 
easily urged forward, though presenting a great resistance to movement side- 
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ways. Fig. 10 is a view of the anchor, showing the arrangement by which, 
upon the tightening of a strap by the anchor attendant, the motion of the 

Fig. 10.—View of Messrs. Fowler and Oo.’s Travelling Anchor. 
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: pulley causes a small barrel to rotate and slowly wind its way along a fixed 
rope anchored forward on the headland. The distance travelled is limited by 
unloosing the strap or clamp, and thus throwing the onward motion out of 
gear. ‘lhe modes of guiding the anchor in conformity with a tortuous field- 
boundary, and of taking up upon wheels or setting down in readiness for 
work by aid of a portable leg or tripod, and the position and loading of a 
counterpoise box for preventing the anchor being toppled over, need not be 
described in detail. Like the rest of Messrs. Fowler’s tackle, this set of 

| machinery is completely self-transporting ; and the design and workmanship 
| are of the same excellence throughout. 

At Barnhurst, on June 27th, the apparatus, with 7-tined double-action 
balance cultivator, was moved from the depot-field to Plot No. 5 and set down 
to work in 36 minutes, four men and two boys being engaged. The force when 

| working consisted of one engine-man, one anchor-man, one implement-man, and 
two boys shifting the rope-porters. The plot, 233 yards in length by 58 yards 
across, and containing 2 acres 3 roods 11 perches, was cultivated 7 inches deep 
in 1 hour 28 minutes, this time including one or two stoppages, from the imple- 
ment being ill-steered into already worked land. ‘The average time at the ends 
was about 24 seconds. The rate of work in similar soil to that of Plot 4 was 
19 acres 35 perches in ten hours, or 22 acres 4 roods 10 perches in an autumn 
day of twelve hours. The work was good, but the bottom uneven, and the 
surface somewhat gathered into ridges, owing to the angular or wedge-form 
arrangement of the tines in the cultivator, which track apex hindmost like a 
flight of wild geese reversed. But from the necessity of employing the slack 
gear a turning cultivator cannot be worked with this tackle. 

Plot 6 in Field No. II. Messrs. John Fowler and Co.’s 8-Horse-power 
Double-Drum Engine and Travelling-Anchor Set (Catalogue No., 6484) ; 
consisting of one 8-horse-power self-moving engine with single cylinder, 
fitted with two winding rope-drums,’a travelling anchor with pulley and six 
anchoring discs, 1200 yards of common steel rope, sixteen rope-porters, and. 
a 5-tine tuming cultivator (6503), price 6787.; with 4-furrow balance com- 
bined plough and digger (6493) in addition, 7587. In this engine the cylinder 
is placed towards the foot-plate end of the boiler, and the crank-shaft towards 
the smoke-box end; and the axle of the main road or driving wheels being 
also at the smoke-box end of the boiler, while the fore carriage and front 
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wheels are underneath the water-tank and foot-plate, the engine travels fire- 
box end foremost. ‘This arrangement is necessary in order to obtain direct. 
driving of the road or traction gear (which consists of simple spur-wheels on 
one side of the boiler communicating motion from the crank-shaft to the main 
travelling-wheels, whose axle lies immediately under the crank-shaft), and 
also to make room for the two horizontal rope-drums of large diameter, one 
underneath the boiler between the main-wheel axle and the firebox,~ the 
other behind that axle and underneath the smoke-box. ‘lwo upright shafts 
on the opposite side of the boiler to the road gear, connected together by 
small spur-wheels and driven by a pair of bevel-wheels from the crank-shaft,. 
communicate motion to the two drums by spur-pinions engaging with the. 
cog-teeth upon their upper flanges. Hach rope-drum, with its euide-rollers 
and automatic coiling motion, is centred, as usual, upon a stud; and by 
unscrewing four nuts from bolts which attach the stud of one drum to a plate 
riveted to the shell of the boiler, and similarly unscrewing four nuts which 
attach the other drum-stud to a curved plate projecting in the rear of the 
smoke-box, both drums, with their self-contained gear, may be removed. 
The engine then becomes a simple self-propelling engine, adapted for generab 
farm or other purposes; and when again required for cultivation the drums 
can be readily replaced. ‘The cylinder is of 92 inches diameter and 12 inches 
stroke ; the firebox heating surface is 331} square feet; the tube heating 
surface 139 square feet ; total heating surface 1721 square feet ; the fire-grate- 
area 64 square feet ; the normal speed of the engine 150 revolutions per minute ; 
corresponding speed of the wire rope 2% miles per hour; corresponding speeds 
of the road motion 23 and 1z miles per hour; diameter of the travelling or 
driving wheels 53 feet; width of tires 14 inches; capacity of water-tank 
135 gallons; capacity of coal-bunker 10 cubic feet; and weight of the engine 
in complete working trim 122 tons. At Stafford, the indicator showed a 
maximum of 68%-horse-power exerted by this nominally 8-horse single- 
cylinder engine. The boiler is made of steel, as well as all the principal 
working parts; and the design and workmanship are of the same massive and 
excellent character observed in all the machinery of Messrs. Fowler. ‘The set 
is completely self-transporting. When working with the engine and anchor 
shifting ground upon opposite headlands, the rope is required to be three 
times the length of the field, one length being always upon the drums. 
A special facility of the double-drum engine and anchor tackle, however, is 
that it can be worked also upon the stationary-engine system, which is advan- 
tageous in some situations. Fig. 11 is a plan of both arrangements. ‘The 
travelling anchor is common to both modes of working ; but, when the engine 
is stationary, one snatch-block, 8, with claw anchor, is shifted by hand in the 
usual manner. It will be observed that there is no detached windlass to be: 
transported, set down, and taken up, with exact placing and pinning down in, 
position, as in the ordinary “roundabout” system. Engine and windlass are: 
combined, or “ self-contained,” and the drums are self-coiling ; so that to man 
the tackle for stationary-engine work requires one engineman, one ploughman, 
two anchormen—in all four men—and two porter-boys. ‘This is one extra 
hand beyond those employed when the engine moyes along the headland. One 
drawback that should be mentioned is, that the position of the rope-drum 
near to the firebox, F, restricts the ability to run off the rope in one angular 
direction. Thus, while the engine can freely work the implement in the 
direction of the dotted line A, it is unable to work in the direction of the 
dotted line G, in consequence of the rope from one drum coming in contact 
with the corner of the firebox. Hence there would be a difficulty in dealing 
with some fields; while in working at right angles (as in the Fig. 11) 
great care has to be taken in keeping the engine well forward, or somewhat in 
advance of the line of furrow. For stationary working, the engine is planted 
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as shown in Fig. 11, so that the headland rope runs off at right angles from 
the firebox-drum, the other drum hauling without hindrance in any direction. 

Fig. 11.—Plan illustrating the two modes of ploughing with Messrs. 
J. Fowler and Co,’s Double-Drum Engine and Travelling-Anchor Set, 
No. 6484. 
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At Barnhurst, on June 27th, this apparatus was moved into the field and 
set down ready for work in 40 minutes, which includes the time lost in adding 
40 yards length to the rope. Six men were engaged. On leaving the field, 
after the trial was completed, the accidental breaking of an axle of the anchor 
occurred. The hands engaged in working were two men and three lads, 
one of these regulating the advance of the anchor. The plot of 2 acres 3 roods 
11 perches was broken up with the 5-tine turning cultivator in 1 hour 
42 minutes, being at the rate of 16 acres 2 roods 13 perches in 10 hours, or 
19 acres 8 roods 30 perches in an autumn day of 12 hours. The average time 
in turning at the ends was 26 seconds. The work was exceedingly good, well 
broken up, and the bottom quite level. The depth, which was 63 inches at 
first, was increased to 9 or 93 inches, and averaged 8 inches. 

Plot 7 in Field No. II. The Ravensthorpe Engineering Company's 10- 
Horse Portable Engine’ and High-speed Rope Set (Catalogue Nos., 6022 and 
6024), consisting of 10-horse-power portable double-cylinder engine of Clayton 
and Shuttleworth ; the cylinders of 74 inches diameter with 12 inches stroke, 
weight 4 tons 17 cwts.; two travelling windlasses, six corner anchor- 
pulleys, one tension anchor-pulley, two claw-anchors, thirty light rope-porters,, 
1200 yards of Manilla rope, 800 yards of best steel-wire rope, one 4-furrow 
Fowler combined plough and digger, one 9-tine Howard reversible cultivator, 
&c., price 6877. The question of light swift-running ropes versus strong 
slow-running ropes for driving cranes and other machinery, has occupied of 
late years a great deal of attention and provoked much controversy ; aud it is 
interesting to find the same problem reappearing among the various methods 
of steam-cultivation. The arrangement adopted, in what is called, after the 
inventor, the “ Fisken ” system, is as follows :—An ordinary portable engine, A 
(in the sketch Fig. 12), or it may be a self-moving engine, for the purpose of 
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Fig. 12.—Sketch Illustrating the Fisken System of Steam Cultivation, 

Nos. 6022 and 6024. 
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transporting the apparatus with- 
out horses, is fitted with a fly- 
wheel or rigger, having a deep 

_ V-groove suitable for receiving 
a Manilla hemp rope of & or 
% inch diameter. his rope is 
led a three-quarter turn round 
the fly-wheel by means of a 
guide-pulley, B, which is tem- 
porarily attached upon the engine 

Y | \ fore-carriage ; or, if the engine 
A\S t= beet | > > 

has its fly-wheel at the other 
end, this pulley is supported by 
a bracket strutting from the 
firebox. Any portable engine 
can be fitted with a large grooved 
rigger and the smaller guide- 
pulley, both made to take off and 
on in a few minutes. The rope 
is completely supported, at a 
height of 3 feet 9 inches above 
the ground, upon a number of 
light friction-rollers, or grooved 
pulleys, secured in a very simple 
manner to wooden stakes, ©, 
which are driven upright into 
the ground at intervals all round 
the field or plot to be worked. 
The angles are turned over larger 
pulleys, D, mounted upon light 
two-wheeled carriages or bar- 
rows, each being held in position 

| by a couple of short chains fas- 
' tened to ironstakes in the ground. 

As the weight of the Manilla 
hemp rope is only 6 to 8 ounces 
per yard, and as the strain upon 
it when driven by a 10-horse 
engine is only between 3 and 4 
ewts., the pressure upon the fixed 
rope-porters and upon the pul- 
leys of the corner anchors is com~ 
paratively small; and hence, so 
long as the bearings are kept in 
order, the friction, notwithstand- 
ing the high speed of 30 up to 40 
miles per hour, is not excessively 
creat. It is not necessary to 
place the engine in the same field 
as the cultivating machinery ; 
and at Stafford one of the trials 
was made with the engine sta- 
tioned 200 yards from the plot, 
for the purpose of letting it draw 
its water from a stream which 
happened to be near. The out- 
going ply of rope (the rope 
running always in one direction) 
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is conducted round’a tension-anchor E, consisting of a pulley upon a light 
movable carriage, for the purpose of tightening-up the endless rope; this being 
done when requisite by the hand-wheel F and pinion and small barrel G slowly 
winding up a piece of wire rope H, which is anchored ahead. ‘'To guide this 
light machine, the fore carriage has an arm, J, with an eye through which 
the wire rope is passed. ‘The hemp rope being led again towards the engine 
and round the fixed pulley K, before passing along the field in the direction 
indicated by the arrow, a loop is formed; so that an advance of 1 foot by the 
tension-pulley carriage gathers or tightens up 2 feet length of the rope. For 
altering to different sizes of field, rope is easily added or removed, a splice of about 
2 feet in length being done in from five to ten minutes. As represented in the 
plan, Fig. 13, the endless hemp rope, running always in the direction indicated 

Fig. 13.—Plan illustrating the Fisken System of Steam Cultivation. 

by the arrows, is conducted from the grooved fly-wheel of the engine, A, round 
the movable tension-anchor B, the fixed anchor C, the corner anchor D, then 
ence round the two riggers, E and F, of a travelling windlass, G, thence round 
the two corner anchors H and I, one turn round the riggers J and K of another 
travelling windlass, L, and finally round the corner anchor M to the engine 
fly-wheel, A. It will be observed that when the windlass L is in work, 
hauling the implement N by the drum and single ply of wire rope shown by 
the dotted lines, only the portion of hemp rope between A and the windlass 
L is subject to full tension, the remainder of the rope being only tight enough 
to support itself clear of the ground; and the strain due to the work is sus- 
tained only by one corner anchor, M. When the other windlass, G, is in gear 
and hauling the implement, the hemp rope is tight between the engine and 
that windlass, and the strain is taken upon the three corner anchors, M, I, and 
H. ‘The windlasses gradually shift themselves forward, so as to be always 
opposite the line of work, by slowly winding up fixed headland wire ropes 
anchored at Pand Q. Fig. 14 is an enlarged view, not drawn to any scale, 
but illustrating the action of the windlass. <A horizontal iron frame, mounted 
upon four wheels, which are ribbed on the tires to give them some hold upon 
the ground, carries a 4-feet diameter rope-drum, A, underneath, and driving- 
spur gear and riggers above. The driving-rigger B, of 34 feet diameter, has 
two V-grooves; and the guide-rigger C, of 20 inches diameter, with a single 
round-bottomed groove, is hung on a skew axis, so as to divert the rope from 
one V-groove to the other upon the rigger B. The rope takes more than half 
a turn round the bottom groove of the driving-rigger, and lies for a few 
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inches length only in the upper groove ; but this extent of bite or pinching 
of the rope is found sufficient for transmitting the full power of a 12-horse 

engine. At the lower end of the 
vertical axis of the driving-rigger 
a pinion, D, engages with a spur- 
wheel E; and the axis of this inter- 
mediate motion carries two pinions, 
one (not shown in the drawing) 
gearing with the spur-wheel, which 
is secured to the rope-drum A, the 
other pinion, I’, driving the small 
rope-barrel G. ‘The pinion D is 
thrown in or out of gear by means 
of a friction-cone, H, which is 
tightened or loosened by the lever 
J and hand-wheel and screw K. 
The pinion F is similarly put in or 
out of gear by a friction-cone, not 
represented in the sketch; and the 
rope-drum A, being hung upon a 

, stud or shaft which can be turned 
eccentrically, can be moved by the 
lever L so as to set the drum spur- 
wheel in or out of gear with the 
pinion on the axis of the inter- 

\ \ mediate spur-wheel E. When pay- 
| ing-out the plough-rope M the 

Ky! drum is thus released, but its 
| motion is restricted and the rope 
||| held partially taut by means of a 
|| friction-strap round the upper 

flange of the drum; this strap 
being caught and held by a pall 
and ratchet-teeth, which cause the 
brake to operate only when the 
drum is paying out rope. A radial 
arm, which swings round upon a 
swivel, carries a guide-roller for 
upholding the rope as it feeds on 
or runs off the drum; but there 
is no coiling gear. The action is 
easily understood. Upon the im- 
plement arriving nearly at the 
windlass, the anchor-man instanta- 
neously releases the clutch H by 
the hand-wheel K, and then with- 
draws the drum out of gear by the 
lever L. The other anchor-man, at 
the opposite end of the field, imme- 

diately upon finding the rope cease to pass off his windlass sets the drum in gear 
and screws his friction-clutch tight, and the implement begins its return journey 
without any delay. ‘I'hus, in the first trial at Barnhurst, the average time occu- 
pied at the ends was only 6 seconds, and frequently did not exceed 5 and some- 
times 4 seconds. While the windlass is paying out wire rope, it is made to 
advance for the required distance along the headland by putting the pinion F 
in gear, so as to wind slowly upon the barrel G the wire rope N which is fixed 
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Fig. 14.—Shketch illustrating the action of the Windlass in the Pisken System of Steam Cultivation. 
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to a dead-anchor ahead. The windlass is guided by being made to follow this 
headland rope, with the fore-carriage held straight and set at an angle by a 
ratchet-piece placed across the shafts and resting upon the rope. The windlass 
is anchored against the side-strain due to the plough-rope, not by cutting- 
dlises, but by a single spade-shaped coulter, P, about 15 inches long by 7 or 8 
inches deep, which is attached to the main frame by a strong upright stem, 
and lowered into the ground at any requisite depth. When setting down to 
work or removing, there are no travelling-wheels to be removed or put on. 
A spit of earth is dug up, and the anchor-blade, lowered into the hole, cuts its 
way at an invariable level through the soil at every advance of the windlass 
along the headland. Being placed in the proper position, a little backward 
from the line of direction of the plough-rope M, the blade P, held down by 
the weight of the windlass—8 tons 2 ewts.—is found able to sustain any side- 
strain due to the work of hauling the implement; and this holding power is 
not surprising when it is remembered that from the fact of there being only 
one ply of pulling-rope the strain is only one-half that upon the anchor of a 
Fowler’s double-drum set, and less than one-half the strain upon the anchor 
of a clip-drum tackle. 

The lighter windlass, also made by the Ravensthorpe Company, which 
weighs 2 tons 6 ewts., is constructed without the intermediate-motion shaft E; 
and the same lever which connects and disconnects the friction-clutch H, also 
connects and disconnects the other friction-cone for driving the small coiling- 
drum G, the hauling and travelling motions not being required to be in gear at 
one and the same time. From the short trials which it was alone possible to 
make, it is difficult for the Judges to pronounce decidedly upon the mechanical 
merits of the system. The plan appears to be eminently flexible—that is, it 
ean be very readily adapted to any form of field; and the power of placing the 
engine at a distance, without great cost of rope, is an important advantage, 
more especially as it is not necessary for the engine-driver to see any signals. 
The engine, when fitted with a good governor, in a great measure regulates 
itself; and at any rate the driver can readily tell by the variation of speed 
what is doing in the field. The two travelling-windlasses possess one advan- 
tage of the double-engine system, in the furrows always ending at the windlass, 
so that the windlass-man can see in all weather what he has todo. On the 
other hand, there is considerable loss of power, amounting to between 5 and 
10 per cent., in driving the swift rope (a speed which is 125 times the pace of 
the implement), even fora 3-acre plot, and necessarily much more when dealing 
with a large field. The consumption of oil and tallow is also large, perhaps 
wasteful, owing to imperfect lubricating appliances; and the high-speed rope- 
pulleys are apt to heat, so that in dry and dusty weather an attendant would 
be necessary to look after them, It is much to be regretted that the design 
and workmanship, of the windlass especially, are not so good as might be 
desired. It is also to be regretted that the machinery is not arranged to 
be completely self-moving, the supply of horses being always a troublesome 
matter, that should indeed be unnecessary where the driving-power is a good 
traction-engine. 

On Plot 7, at Barnhurst, the time in moving to the field and setting down to 
work was 46 minutes ; in removal after the trial 15a minutes. Eight horses 
and four men were engaged. ‘To work the tackle took one engine-man, one 
implement-man, and two anchor-men ; no lads being required, as rope-porters 
are not used for the wire rope. Working with one of Messrs. Howard’s 
7-tined reversible cultivators with large-sized wheels, the apparatus finished the 
2 acres, 3 roods, and 11 perches in 1 hour and 19 minutes, which is at the rate of 
21 acres, 1 rood, 17 perches in 10 hours, or 25 acres, 2 roods, 20 perches in an 
autumn day of 12 hours. The depth of the tillage was only about 53 inches; 
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be — fair, but not well broken up; the bottom, however, was cut perfectly 
evel. 
The several sets of machinery in Class I. were subsequently tried at the 

New Buildings Farm, about three miles north-east of Stafford, in the occu- 
pation of Mr. John Darlington ; the field consisting of some 60 acres, for the 
most part old turf, in some places hilly, with steep-sided hollows, and the soil 
a strong clay loam with red marl, and in some parts a pebbly bottom. 

On July 4th, Messrs, Fowler’s 20-Horse Double-Engine Set began the heavy 
land operations upon Plot 1, but, interrupted by heavy rain, it had to complete 
its performance on the next day. On a piece of six-years-old grass on a very 
strong red marly loam, with a deep hoilow to cross, the 9-tine turning-culti- 
vator made good work at 72 inches depth. An area of 1 acre and 16 perches 
was finished in 247 minutes, being at the rate of 27 acres and 34 perches in 
10 hours, or 824 acres in an autumn day of 12 hours. But a lone stoppage 
occurred for attaching the gear of the steam-indicator. No dynamometer 
tests were applied: the engineers, however, estimated the pull upon the 
hauling-rope and upon the implement from the pressure in the engine- 
cylinder, allowing 25 per cent. for the friction of the machinery ;° the net 
pull upon the implement they calculated to be 8985 lbs., or fully 4 tons! 
At 12 cwt. per horse, this represents 523 horses. In the experiment, the 
implement moved at the speed of 43 miles per hour, which is about double 
the natural pace of a plough-horse ; and hence, according to the engineers 
table of observations, no fewer than 107 horses would have been required in 
order to accomplish as much work in the same time. Again, if the draught 
of the implement was 8985 lbs., this was a draught of 1198 Ibs. for each foot 
breadth, seeing that the width taken by the cultivator was 74 feet: or, in 
other words cultivating 72 inches deep in a soil where probably four horses 
can readily plough a furrow 6 inches deep, required the power of more than 
ten horses for each foot of breadth taken. It is much to be regretted that 
dynamometer experiments were omitted from the trials, as it would have 
been of great interest and importance to ascertain the proportion of motive 
power lost between the engine cylinder and the implement, and this in the 
case of each set of steam-cultivating machinery which entered into trial. 
Elaborate investigations were made into the weights of earth moved per acre ; 
but itis evident that such weights of themselves form a very insufficient criterion 
of the power expended in the work of the implement. For instance, two 
cultivators, working at 8 inches depth in precisely similar soil and leaving a 
level bottom, would move equal weights of earth per acre; but if implement 
No. 1 broke up the ground into pieces of the average size of 8-inch cubes, 
while implement No. 2 left the ground in masses of the average dimensions 
of 16 inches square by 8 inches thick, then implement No. 1 would have 
produced four times the mechanical effect so far as cutting and breaking are 
concerned, and may have accomplished even more in upturning and scattering 
the pieces in different positions. Inspection must always be mainly relied 
upon for determining the relative efficiency and quality of such work as 
cultivating and digging; but draught experiments would have been of value 
if applied to ploughs turning furrows of a given width and depth. 

Messrs. Fowler’s 20-horse tackle made very good work, with a 6-furrow 
digger, at 9 inches depth, in Plot 1 above-mentioned, the ground being all 
thoroughly moved. ‘The rate of the deep work was 138 acres, 2 roods, 26 
perches in 10 hours, or 16 acres, 1 rood, 23 perches in an autumn day of 
12 hours. 

On Plot 2, in the same field, Messrs. Fowler’s 12-horse double-engine set 
made good work with a 5-furrow digger, at 82 inches depth, the broken slabs 
of earth left tumbled in regular form, and presenting jan appearance like 
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wave following wave when the tide is coming in, Next, the red clay with 
pebbles was torn up by the 7-tined turning-cultivator, making good work at 
7+ inches depth; the bottom, however, was slightly ribbed, 

Messrs: Fowler’s 12-Horse Cléip-Drum and T'ravelling-Anchor Set was 
worked on July 5th, on Plot 12, in a field of two-years-old grass, having a 
strong clay loam soil. The 4-furrow digging at 64 inches depth was well 
done. ‘The 5-tine cultivating at 73 inches depth, was also good work, but 
the land was in too moist a condition for the operation. During this tough 
work the disc-anchor was dragged once from its position. 

Messrs. Fowler's 8-Horse Double-Drum and Travelling-Anchor Set was tried 
upon Plot 10 in a field of eight-years-old turf; the soil a strong loam on a 
pebbly bottom. The 4-furrow digging was very good, the bottom level; the 
4-furrow ploughing was also exceedingly well done, the furrow slices being 
beautifully turned. The cultivating with the 5-tine implement was well 
done, considering the strength of the turf. 

The Ravensthorpe Company’s High-Speed Rope-Tackle on the “ Fisken” 
System was tried on Plot 14, in the field of two-years-old grass. The 4-furrow 
digging of this strong clay-loam at 7 inches depth was very good work; the 
cultivating also was good, and the ground well broken up. 

Messrs. Barrows and Stewart's 12-Horse Stationary Engine and Windlass- 
Tackle, worked upon Plot 4, a two-years-old turf, on a strong clay loam with 
fast bottom; the piece, however, being specially difficult, owing to the 
undulations. The 9-tine cultivator, at 82 inches depth made fair work, but 
left a very uneven bottom. ‘The 5-tine cultivating was very inferior work ; 
and the ploughing, with a Fowler 4-furrow balance implement, was also 
inferior work, but with a level bottom. ‘ 

The Judges awarded the first prize of 1007. to Messrs. John Fowler and 
Co., for their 12-horse-power double-engine set; and the second prize of 502. to 
Messrs. John Fowler and Co., for their 20-horse-power double-engine set. j 

Cuass IT, 

For the “ best combination of machinery for the cultivation of the soil by 
steam-power, the weight of the steam-engine not to exceed 10 tons,” there 
were six entries: four sets of apparatus with single stationary engine, and 
two with single movable engines and anchors, At Barnhurst, the trials in 
this class were made on June 28th and 29th. 

Plot Ain Field No. XII, Mesrs. J. and F. Howard’s 12-Horse Double- 
Drum and Anchor Set, working on the “* Skew” plan; consisting of 12-horse 
double-cylinder self-moving engine, fitted with two drums, 1600 yards of 
steel-wire {-inch rope, snatch-blocks, claw-anchors, rope-porters, 5-tined 
reversible cultivator, &c, (Catalogue No., 1168). Price 6607. A great peculi- 
arity in the construction of the engine is that the boiler, of the locomotive type, 
is placed transversely upon a plate-iron framing, which is mounted upon three 
wheels : thus longitudinal inclination of the boiler in ascending or descending 
gradients is avoided. The cylinders, of 83 inches diameter with 12 inches 
stroke, are placed, also transversely, underneath the boiler; and the crank- 
shaft, at a similarly low level, is extended from the fly-wheel at the rear of 
the engine nearly to the steerage-wheel in front. This arrangement enables 
the two vertical rope-drums—one at the rear of the engine and the other 
between the boiler and the steerage-wheel—to be driven directly from pinions 
upon the crank-shaft below them, while bevel gear is requisite for communi- 
cating motion to the travelling or driving wheels. ‘The mode of working on 
the ‘‘skew” system is represented in Fig. 15, The engine moves forward at 
intervals in the direction of the arrow; the snatch-block and claw-anchor A. 
are shifted along the headland by hand in the usual manner; and the pulley 
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B is fixed. The hands required are the engine-man, one anchor-man, one 
man on the cultivator C, and two porter-boys. Of course, the self-contained 

Fig. 15.—Diagram illustrating Messrs. Howard’s mode of working 
Steam-cultivating Machinery on the “ skew system.” 
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engine and windlass are adapted also for working on the stationary engine and 
roundabout rope system, when, as the windlass-drums are self-coiling, and are 
set in or out of gear by the engine-driver, no windlass-man is required. The 
method of effecting a perfect coiling of the rope is explained in our vertical 
section, Fig. 16. A is the fly-wheel on the engine crank-shaft; BB anda 

Fig. 16.—Vertical Section showing the method of effecting the perfect 
cotling of the Rope in Messrs. Howard’s Double-Drum and Anchor Set, 
No. 1168. 

pinion, C, upon this shaft drive a large spur-wheel, D, turning loose upon 

‘a fixed horizontal axis, EE, which is supported at each end by a flange bolted 

to the main frame, as at F, The drum G is connected with the spur-wheel 

by means of two brackets, HH, projecting sideways from the arms of the 
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spur-wheel at opposite diameters, and a slot in each bracket receives a friction- 
roller stud, which is fixed upon the inner side of the drum-flange. Thus the 
drum is caused to revolve with the spur-wheel, while at the same time 
it is free to traverse sideways along the axis. By a reciprocating movement, 
alternately approaching to, and receding from, the spur-wheel, and at a rate 
of travel equivalent to one thickness of wire rope for each revolution, the 
drum is able to lay on the coils with exact regularity, the rope being fed on 
at one invariable point, namely, between the guide-rollers J J, which are 
mounted in immovable bearings. The slow traverse of the drum is effected 
in this way: the drum boss or centre turns upon a short hollow axle, K, 
which is loose upon the fixed axis E E, and this hollow axle is gradually 
shifted along the fixed axis by a screw motion, the hollow axle being made 
very slowly to rotate, while a pin or die, L, traverses in a screw-thread cut in 
the fixed axis. This thread returns from end to end of the range; so that the 
continuous rotation has the effect of sliding the hollow axle, and with it the 
drum, slowly to and fro for a distance equal to the breadth of the drum. 
The hollow axle carries a small spur-wheel, M, close beside a spur-wheel, N, 
which has one cog-tooth less than the number upon M; and this wheel, N, 
does not rotate, but is cast in one piece with a ring, which is slided along the 
fixed axis, always keeping close to the wheel M. A double pinion, Q, hung 
upon a stud on one arm of the drum, and so carried round M and N by each 
revolution of the drum, gives the required slow motion to the hollow axle, 
the movement being very similar to that which actuates the lever-coiler of 
Messrs. Fowler’s rope-drum. ‘The traversing drum avoids heavy strain upon 
a coiling apparatus, and, being in a vertical position, the coils do not shift 
their places and overlap when there happens to be a loosening of the outgoing 
rope. But as the guide-rollers are not upon a swinging or movable arm, the 
rope is sharply bent over one or other of the rollers P P, according as the coils 
are being wrapped nearer to or farther from the drum centre; and again, the 
rope is subject to a sharp bend round one or other of the side-rollers J J in 
every case, excepting when it is passing on or off exactly at right angles with 
the line of advance of the engine along the headland. ‘The rollers J J have a 
diameter of 11 inches; and in working on the “skew” plan (see Fig. 15) the 
rope between the engine and the anchor B is of necessity thus bent round one 
roller, while the other rope can be saved from like treatment only by pre- 
serving its drum constantly in exact line with the furrow. 

At Barnhurst, on June 28th, this machinery was moved to the plot and 
set down to work in 19 minutes, by the aid of two horses, four men, and two 
boys. When at work four men and two boys were engaged, and the average 
time taken in reversing (not turning) the implement was 23 seconds. The 
d-tined cultivator was worked on June 29th with 4 tines set 12 inches 
apart; the points were 1 inch wide, but shares of 18 inches breadth being 
also attached, the cutting parts overlapped, and hence the bottom was leit 
very level. Each of these broad stirring-shares carries a couple of 4-inch 
prongs, which, being attached by joints, slope either way according to the 
direction travelled; and the tine, with points fore and aft, is clasped to the 
beam in such a manner as to allow it a little play or rocking movement,, 
which tilts the tine a little forward, with the effect of dipping the front point 
and easing upward the other point, which is being trailed backward in 
readiness for the return journey. ‘The work done was fair, but was not left 
sufficiently rough. The average pace of the implement was 34 miles per hour. 
The foul clover-ley was cultivated 8} inches deep at the rate of 1 acre per 
hour; but in the run of 1 hour and 382 minutes there was a stoppage of 
12 minutes for the purpose of changing the points, and the plot was very 
stony in places. This set was not tried at Stafford in Class IL., as the engine, 
upon being weighed, was found over 10 tons. 

VOL. VII.—S. 8. 2 L 
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Plot B in Field No. XII, 12-Horse Portable Engine and Detached- 
Windlass Set of Mr. Edward Hayes, of Watling Works, Stony Stratford, 
Buckinghamshire ; consisting of a 12-horse power portable engine, with single 
cylinder of 103 inches diameter and 16 inches stroke, patent ‘ self-acting ” 
windlass, 1400 yards of steel-wire rope, snatch-blocks, claw-anchors, two 
self-travelling anchors, rope-porters, 5-tine turning cultivator, &c. (Catalogue 
No., 3696). Price 5807. To the crank-shaft of a common portable engine 
Mr. Hayes affixes a belt-rigger, having a periphery of 21 inches breadth, the 
shaft being elongated for the purpose, or otherwise; the rigger, attached by 
clasps to the arms of the fly-wheel and a small pulley for tightening the 
driving-belt, is mounted upon a bracket temporarily clamped upon the felloe of 
one of the front-wheels of the engine; this pulley having ample sideway play 
upon its axis, and thus accommodating its position to the place occupied by 
the belt upon the broad driving-rigger. The belt EH (in Fig. 17, which is a 

Fig. 17.—Plan of Mr. Edward Hayes’s detached Windlass, belonging to 
Set No. 3696. 
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plan of the windlass) drives one of three riggers, of which the centre one, F, is 
loose upon the axis, and C and D give motion to the rope-drums A and B 
respectively by means of pinions, intermediate spur-wheels, W and Y, and 
pinions, X and Z, gearing with internal cog-teeth upon the drum-flanges. By 
a guide GG upon the sliding bar HH, shifted by the lever-handle J, the 
engine-man throws the driving-band E upon the dead rigger F’, or upon the 
rigger C for actuating the drum A, or upon the rigger D for actuating 
the drum B. The bar HH has a tendency to return always to the out-of- 
gear position shown in the plan, this being effected by a couple of strong 
spiral springs, one of which is represented at L. When shifted to right or 
left by the handle J, the bar H is held locked in that position by the catch K 
dropping into one of the notches shown; and immediately upon this catch 
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‘being withdrawn, the bar, released, moves to its normal position, throwing the 
belt upon the loose pulley F. At the same time another action takes place. 
The sliding of the bar H in either direction moves a short lever, R, which, by 
means of a small double-acting slot-cam, opens and again closes the valve 
of a little cylinder, §, which has a piston acted upon by steam, or rather 
condensed water, admitted from the engine-boiler by the pipe T. The motion 
of the piston actuates a lever, U, which causes the two brake-blocks V V to be 
pressed tightly against the peripheries of the two driving-riggers C and D. 
Hence, when either of the rope-drums is being driven, a simple releasing of 
the catch K causes the bar H to throw the belt on to the loose rigger I, and 
instantaneously brings both rope-drums to a standstill by the operation of the 
steam-brake upon the riggers C and D, The method of working is to lay out 
the ropes on the roundabout plan, and to lay two cords across the field, one to 
each anchor-man; so that, upon the implement arriving at the anchor, the 
cord is pulled, and being connected (see W!) with the catch-lever K, the 
motion is instantly stopped. ‘This gives the same advantage of avoiding 
signals, &c., as we found in the double-engine or travelling-windlass systems. 
The windlass is started for the next journey by the engine-driver moving 
the lever J. The breaking or slight retardation of the paying-out drum is 
effected by blocks, M and N, pressed by springs, QQ, against the drum-flanges. 
Each spring is connected with the bar H by a short piece of chain, P; so that 
when the bar is shifted to the left, bringing the belt upon the rigger C, and 
driving the rope-drum A, the chain P takes the pressure of the spring off the 
block M. A similar action at the other end of the windlass relieves the block 
N when the drum is winding up rope. This ingenious invention enables the 
implement to be turned in the shortest possible time; and, as the engine 
keeps always running, there is no delay whatever by pulling up and again 
starting. The frame of the windlass is constructed of plate-iron on the truss 
principle, and it is mounted upon four wheels. Mr. Hayes employs two self- 
shifting anchors, worked as represented in plan in Fig. 18. ‘The pulley is 

Fig. 18.— Diagram illustrating the mode of working of Mr. Edward 
Hayes’s Self-shifting Anchor. 

placed upon a frame resting upon four cutting-dises ; and the anchor is moved 
forward by the strain of the pulling-rope which passes alone the headland 
in the direction of the arrow. To regulate the distance advanced, a couple of 
claw-anchors are shifted forward by hand alternately; the anchor being held 
back by the chains C and D in turn, each tight chain being released at the 
proper moment by knocking loose the “ dog-link” A and B. Another method 
exhibited, but not in working order, consisted in fitting the anchor with a 
small worm-wheel and barrel, slowly working spike-wheels and chains on the 
principle of the Weston pulley-blocks,—wheels of three different sizes being 
provided for three different rates of advance. Mr. Hayes does not attach 
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travelling-wheels to his anchors for removal, but easily and expeditiously 
incloses each disc in an angle-iron ring by three bolts and nuts (Fig. 19).. 

The implement used with this apparatus is a cultivator, 
Fig. 19. working with three, four, or five tines, and much resem- 

ra bling the Woolston cultivator in form. On June 28th, 
dis five men and a boy, with the help of ten horses, moved’ 

and set down the machinery ready for work in 1 hour and 
35 minutes. Five men and one boy were engaged in the 
work of breaking up the foul clover-lea at a depth of about: 
6 inches ; deeper work, from 7 to 72 inches, being also: 
done with 3 tines in the implement. But there were so 
many stoppages, mainly from the want of training in the: 
men, and also from the anchors giving way, that the 
trial was ultimately abandoned and the set withdrawm 
from competition. 

Plot C in Field No. XII. The Ravensthorpe En- 
gineering Company's 10-Horse Self-moving Engine and 
High-speed Rope Set, working a Fowler's 5-tine Turning 
Cultivator (Catalogue No., 6023), price 690/. ; consisting 
of a Clayton and Shuttleworth’s 10-horse self-moving 

engine, with double cylinder of 74 inches diameter and 12 inches stroke, two 
self-moving windlasses, six corner-anchors, one driving-rope anchor, two claw- 
anchors, twenty-five rope-porters, 1200 yards of §-inch Manilla hemp rope, 700 
yards of 34-inch steel rope, and a 5-tine turning cultivator. Weight of the engine, 
9 tons 9 cwts. 1 qr. 9 lbs. ; of the two windlasses, 9 tons 4 cwts. 7 lbs. Five 
men, with the help of five horses, moved and set this machinery down in readi- 
ness for work in 14 minutes. Four men were engaged in working, and the 
cultivator made fair work in the foul clover-lea, at an average depth of 8 inches. 
After 13 acre had been cultivated, the work was brought to a conclusion by a» 
step-bearing of one of the windlasses becoming hot and melting away, for want 
of proper lubrication, the shaft then getting out of line and stripping several 
cogs off a spur-wheel. The trial was consequently abandoned. 

Plot E in Field No. XIV. Messrs. Fowler’s 12-Horse Clip-drum Engine 
and Travelling-Anchor Set (Catalogue No., 6482) and 7-tine Balance Culti- 
vator, with Slack Gear (Catalogue No., 6508). Price 7997. The weight of 
the engine is 9 tons 184 cwts. With three men and two boys this apparatus. 
was set down to work in 194 minutes. The 3-acre plot of barley seeds was 
cultivated in 1 hour 58 minutes, including 24 minutes’ delay from the acci- 
dental fracture of the advance-motion spur-wheel of the anchor. The average 
time occupied in reversing the implement was only 12 seconds. ‘The rate of 
performance, taking 3 acres to have been done in 1 hour 34 minutes, was 
19 acres 23 poles in ten hours, or 22 acres 3 roods 35 poles in an autumn day 
of twelve hours. ‘The work, averaging 72 inches deep, was exceedingly good, 
and thoroughly well broken up. 

Plot F in Field No. XIV. Messrs. J. and F. Howard’s 10-Iorse Portable 
Engine and Detached-Windlass Set, with 5-tine Reversible Cultivator (Catalogue 
No., 1170) ; consisting of a 10-horse portable engine with single cylinder of 
10 inches diameter and 14 inches stroke, detached windlass, 1600 yards of 
1{-inch circumference steel rope, one compensating double snatch-block, 
five single snatch-blocks, seven anchors with steel claws, four wood anchors, 
eleven three-wheeled rope-porters, eight lever rope-porters, two angle-iron 
porters, 5-tine reversible cultivator, &c. Price 500/.; with 4-furrow combined 
plough in addition, 5807. The weight of the engine is 5 tons 9 ewts. 1 qr., 
and of the windlass 2 tons 16 cwts. The plan of working is on the roundabout 
system. The two-wheeled windlass is well known for its simple arrangement 
for throwing either drum in or out of gear, and for simultaneously bringing the 
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self-acting brake into play. Avoiding the rattle and wear of sliding clutches 
or pinions, Messrs. Howard key two malleable-iron pinions upon the driving- 
shaft, which receives motion from the engine crank-shaft by a coupling with 
universal joints ; and the rope-drums are hung upon hollow axes or bosses set 
eccentrically upon a fixed axle, so that by partially turning these centres by 
lever-handles for the purpose, the drums are raised or depressed, setting the 
cog-teeth of the flanges in or out of gear with the pinions. And the same 
movement which drops a drum out of gear leaves it resting, by the inner side 
of its flange or rim, upon a fixed block, which thus serves as a brake. 

The compensating double snatch-block is a contrivance for recovering upon 
the pulling-rope a portion of the motive power which is lost in retarding, or 
vather maintaining a degree of tension in the outgoing rope. It is owing to a 
common misunderstanding as to the action of this apparatus that it is often set 
down in an improper position and its whole value sacrificed and Fig. 20, 

Fig. 20.—Diagram-plan of Messrs. J. and F. Howard’s Compensating 
Double Snatch-block. 
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which is a plan not drawn to scale, may assist in an explanation. A and B 
are the two pulleys, mounted upon a rectangular frame held fast to the ground 
‘by stakes, C C C C, driven deeply in, the iron cheeks also being made to pene- 
trate the soil and thus tend to secure the frame against shifting its position. 
A third and smaller pulley, D, is mounted upon a loose bar, E, which is centred 
at F upon the frame, so that the pulley D is at liberty to approach one or other 
of the two fixed pulleys A and B. Thus, when L is the pulling rope, as in the 
figure, passing in the direction of the arrow towards the windlass, it forces the 
movable pulley D towards the fixed pulley A, and, in fact, presses a ring or 
flange, J, against the rim of the pulley A. On the contrary, when K is the 
tight or pulling rope, it presses the ring J of the pulley D in contact with the 
tim of the pulley B, The ring J, being of smaller diameter than the pitch-line 
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of the rope-groove in the periphery of the pulley D, moves with less velo- 
city, or, in other words, at the rate of a less number of feet per minute, than 
the rope L which gives motion to the pulley D. Both ropes, however, move 
with precisely equal speed, namely, the pace of the implement to which they 
are respectively attached out in the field ; and hence the outgoing or slack rope 
K also moves with greater lineal speed than does the ring J. But this rope 
drives the pulley A, because pressed tightly into the groove by the roller G; and 
the rim of the pulley A being further from the centre than the pitch-line occupied 
by the rope, moves with a velocity greater than that of the rope, and therefore 
greater than that of the ring or flange J which is pressed against it. The result 
is that the pulley D tends to retard the pulley A, which in turn endeavours to 
drive the pulley D; and any power expended in holding back the slack rope 
K is recovered in driving the pulley D and consequently assisting to urge 
forward the hauling-rope L. When K becomes the pulling-rope and L the 
slack, the movement of the pulley D and arm or bar E toward the pulley B 
presses the roller H upon the rope L, thus holding it tightly in its groove; 
and the retarding of the rope L tends to help in pulling the rope K. 

The two single snatch-blocks at the ends of the furrow are shifted by hand 
in the ordinary manner. ‘The working force of five men and two boys, with 
eight horses to move the tackle, set down to work in 21 minutes. The 5-tine 
cultivator, with four tines having on 18-inch-wide blades, with the rocking 
prongs or stirrers, made good work in the clover-lea, at an average depth 
of 7% inches, leaving a very even bottom, but the surface not sufficiently 
rough. Allowing for a delay, but including time lost in an upsetting of the 
double snatch- block owing to its having been insufficiently fastened down by 
the stakes, the 3-acre plot was finished in 2 hours 14 minutes ; being at the 
rate of 13 acres, L Pood 29 perches in ten hours, or 16 acres and 28 perches in aly 
autumn day of twelve hours. ‘The average time occupied in reversing the im- 
plement at the ends was 28 seconds. 

At Stafford, on July 5th, on Plot 8, upon a two-years-old turf, the soil a 
strong clay loam with fast bottom, and with a very deep hollow in the field, 
this set of tackle worked a plough at 64 inches depth, making good work. In 
cultivating at 5% inches depth, and digging at 6% inches depth, very fair work 
also was performed. 

Plot G in Field No. XIV. Messrs. Barrows and Stewart's 12-Horse Port- 
able Engine, and Detached- Windlass Set, with 5-tine Woolston Cultivator, &c. 
(Catalogue No., 865); price 4867. ‘The weight of the engine is 4 tons 11 ewts. 
i qr. 16 lbs.5 of the windlass, 3 tons 19 ewts. 21 lbs. With five men and 
two boys, and a force of eight horses, this tackle was set down in 283 minutes. 
The clover-lea was cultivated at an average depth of 9 inches; but the work 
was inferior, not well broken up, and the bottom very irregular, owing to the 
tines working from 3 to 5 inches deeper than the spaces between them. ‘The 
average time occupied in turning the implement at the ends was 33 seconds ; 
and the 3-acre plot was finished in 2 hours, 19 minutes; being at the rate of 
12 acres, 3 roods, 31 perches, in 10 hours; or 15 acres, 2 roods, 5 perches, in’ 
an autumn day of 12 hours. 

The work done at Stafford for Class II. by the apparatus of Messrs. 
Barrows and Stewart, the Ravensthorpe Engineering Company, and Messrs. J- 
Fowler and Co., was the same as for Class I. It may be observed here that 
the limitation as to weight—namely, “the weight of the steam-engine not to 
exceed 10 tons” as interpreted in the “condition,” that ‘the weight of the 
engine shall be deemed to be exclusive of coal, water, and rope, but to include 
the weight of the drum or windlass”—evidently has reference to the engine 
with its self-contained machinery upon the same travelling wheels, and in no 
way embraces the weight of any detached parts of the apparatus, whether they 
be windlasses or otherwise. ‘lhe palpable intention of the condition is to 
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limit the weight of the heaviest piece of machinery in a set—which is, in fact, 
the engine with its attachments; and hence there could be no doubt that the 
Ravensthorpe Company’s traction-engine tackle was qualified to compete in this 
Class II. ‘The actual wording of the condition, however, told the other way. 

The Judges awarded the first prize of 507. in this class to Messrs. John 
Fowler and Co. for their clip-drum engine and travelling-anchor set (Catalogue 
Nos., 6842, 6508), and the second prize of 257. to the Ravensthorpe Engineer- 
ing Company for their high-speed rope set, with self-moving engine (Catalogue 
No., 6028). 

Crass III, 

For “the best combination of machinery for the cultivation of the soil by an 
ordinary agricultural engine, whether self-propelling or portable,” there were 
four sets of machinery in competition, all working on the “roundabout” 
system, the detached windlass in each case being driven by belt from a 
12-horse double-cylinder portable engine of Messrs. Clayton and Shuttleworth, 
engaged by the Society for the purpose. The condition laid down in the 
“General Instructions,” to the effect that ‘all the machines in Class III. will 
be tried by one and the same ordinary portable engine,” excluded from com- 
petition the Ravensthorpe Engineering Company, whose apparatus would have 
required either a V-groove in the fly-wheel of the engine or the temporary 
attachment of a large V-grooved rigger and a smaller guide-sheave, and 
excluded also Mr. E. Hayes, whose machinery would have required the tem- 
porary fixing to the engine fly-wheel of a broad-belt drum and also the 
temporary attachment of a tightening pulley. It is plain that both these sets 
of machinery are essentially adapted for being driven by either portable or 
self-moving engines; but they were not able to comply with the condition 
of being driven by one and the same engine, and consequently were not tried, 
though the Stewards did not really exclude them from this class. 

Plot 1, in Field No. XI. Messrs. John Fowler and Co.’s Detached- Windlass 
Set; consisting of two-wheeled windlass, 1600 yards of steel-wire rope, double 
snatch-block, and single snatch-blocks, claw-anchors, 20 rope-porters, &c. (Cata- 
logue No., 6486), with 4-furrow balance combined plough, digger, and culti- 
vator (6493); price 280/.; with combined drill, and two sets of harrows 
(6510), in addition, 8757. 

In the hauling tackle there are no special features of construction to call for 
remark, beyond the fact that the windlass, working with pinions and a double 
clutch for throwing in or out of gear by a lever in the ordinary manner, is 
strongly made, and that the winding drums and also the pulleys are of large 
diameter, so as to save wear and tear of the rope and economise motive 
power. 

On July Ist, the apparatus, employing five men and two boys, worked a 
4-furrow balance-plough fitted with digging breasts. At 72 inches deep very 
good work was made, with the bottom cut level. The same implement, 
with plough mould-boards, accomplished some well-laid ploughing at 6$ inches 
depth ; and after one hour and three minutes spent in digging, and 58 minutes 
in ploughing, the skifes were fitted for scarifying. That is, the mould-boards 
were removed, and short prong-breasts substituted while the three forward 
coulters were taken out and the hindmost left in; the implement then acting 
as a cultivator of 34 feet width, cutting a level bottom at 74 inches depth, as 
well as thoroughly well breaking up the ground, Owing to the wheel-tracks, 
however, this is not such splendid cultivating as that done by the turning 
implement. 

The drill consists of an iron frame upon a pair of large-diameter wheels, 
made with deep wooden felloes to prevent clogging in wet soil, with a single 
steering-wheel in front which is guided in the same manner as in the turning 
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cultivator, The same kind of fork-lever is used also for attaching the draught 
and tail ropes, and for turning round at the ends of the field; but instead of 
turning a crank-axle to lift the frame, this fork-lever, when moved to right or 
left, turns a ring which gathers up chains for lifting a set of harrows off the 
ground. These harrows are trailed just behind the steering-wheel, and in 
advance of the drill-coulters, and are lifted and dropped again by a bar sus- 
pended to the chains which are connected with the lever-fork ring. There are 
14 drill-coulters, taking a breadth of 83 feet, lifted by chains and barrel in the 
ordinary manner; another barrel also winding up two chains which raise off 
the ground a second set of lighter harrows which follow. The drill-man stands 
upon a board or platform extending the whole width of the drill; the steersman 
rides upon the box in front. The seeding parts, coulters, cups, &c., are manu- 
factured by Mr. James Coultas, of Grantham, and are adapted for sowing from 
6 up to 28 pecks of wheat per acre; and the whole is furnished as a complete 
general-purpose seed- and manure-drill. The weight is about 17 cwts. In the 
trial the harrowing and drilling were well done, and the drill and harrows were 
completely under the control of the drill-man; but in turning at the ends 
the pivot-wheel was found to wrench up the soil. When drilling, the tackle 
requires six men and two boys. The drill and harrows were not tried at 
Stafford. 
At Stafford, where each exhibitor was allowed to drive by his own engine, 

this apparatus was tried on July 5th, on Plot 5, in 4-furrow digging a two-years- 
old turf on strong clay loam with fast bottom. ‘The ground was very undu- 
lating, with a deep marl-pit; the work, however, was exceedingly well done, 
at an average depth of 8 inches. 

Plot K in Field No, XI. Messrs. J. and FP, Howard's Detached- Windlass 
Set ; consisting of a 2-wheeled detached windlass, 1600 yards of best steel-wire 
1{-inch (circumference) rope, one compensating double snatch-block, 5 single 
snatch-blocks, 7 claw-anchors, 4 wood anchors, 11 3-wheeled rope-porters, 
8 lever 2-wheeled porters, 5-tine reversible cultivator, &c. (Catalogue 
No., 1170); price 2502. With 4-furrow combined plough and digger with 
steel beams (1174), one set of double-action steam harrows No. 1 (1185), 
and a steam drill complete with harrows (1182), in addition, 4167. 10s. 
The windlass, tackle, and cultivator, are similar to those already described. The 
double-action harrows, which work to and fro without turning at the ends, 
and are most easily steered, take a breadth of 122 feet. ‘he drill, with 
12 coulters, taking a breadth of 84 feet, has a 2-wheeled fore-carriage for 
steering; and to each main wheel is fitted a small turntable or pivot-skid, 
which is brought under the wheel at pleasure by means of a lever-handle, so 
that whichever side wheel may form the pivot in turning round at the end of 
the field is centred for the time being upon the disc or turntable, and the 
movement is effected without tearing up or boring much into the soil. <A set 
of harrows is attached by a draught-chain to a cross-bar at the rear of the drill ; 
and as the chain slides from end to end of the bar when the drill is turning 
round for the next journey, the harrows are drawn “on the quarter,” always 
covering in the seed, with the exception of a few drill-rows left as a guide for 
the steersman. At the trial, turning the drill at the end occupied one minute. 
The sowing and harrowing operations were exceedingly well performed, and 
the manner of turning was admirable. One hand was required in addition to 
the usual “roundabout” force. On June 380th, the cultivator, with 3 tines in 
use, made fair work at 74 inches depth, with a very level bottom; but the 
eround was not sufficiently broken up. The 4-furrow plough did some spe- 
cially good work at a depth of 7% inches, and also good digging, with a level 
bottom, at 74 inches depth. The harrowing was inferior work, the implement 
being too heavy for the soil operated on, and, indeed, more like a drag than a 
harrow. ‘The reversal of the set of harrows at the end (or rather changing the 
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position of the steersman, and running in an angular direction into fresh land), 
accupied on an average 14 minute. The work done at Stafford in this class 
was the same as that in Class II. 

Plot L in Field No. XI. Messrs. Barrows and Stewart’s Detached- 
Windlass Set, consisting of their four-wheeled windlass, ropes, snatch-blocks, 
claw-anchors, twenty-two rope-porters, tools, 5-tined Woolston cultivator, 
4-furrow balance plough, &c. (Catalogue No., 865), price 2807. Owing to 
the windlass being too highly speeded for being driven by the belt from the 
Clayton and Shuttleworth engine, which was employed in all cases at a 
pressure of GOlbs., the trial could not be proceeded with. At Stafford, the 
cultivating and ploughing were the same as in Class I, 

Plot M.in Field No. XI, Messrs. Amies and Barford’s Detached- Windlass 
Set, consisting of a Tuxford’s patent windlass, 1600 yards of steel rope, two 
self-moving Campain’s patent anchors, one double snatch-block, six single 
snatch-blocks, six claw-anchors, twenty-six rope-porters, levers, 7-tined 
cultivator, 3-furrow semi-balance combined plough and digger, &c. (Catalogue 
No., 2663), price 310/.; with steam-roller and set of harrows in addition, 
375/. The windlass, invented and manufactured by Messrs. Tuxford and 
Sons of Boston, is very ingeniously constructed. The main portion of the 
weight is carried by a pair of large travelling-wheels, while a third wheel is 
placed in front for steerage, so that when descending an incline weight is not 
thrown upon the horse’s back and the use of a slipper and chain is rendered 
available. When fixed for work, a couple of strong chains or shackles, A 
(Fig. 22), are fastened to two iron stakes, which are screwed into the ground 
on the principle of the screw pile. The two winding drums, B and C (Fig. 

Fig. 21.—Ideal Section of Messrs. Tuaford and Sons’ Patent Detached 
Windlass, No. 6914. 

Wd 

22, which is a cross section not drawn to scale), run loose upon the horizontal 
axis D; and between the drums and keyed upon the shaft or axis is a spur- 
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wheel, E, actuated by a pinion upon an upper shaft, which receives motion 
from the steam-engine either by rigger and strap (as during the trial in Class 
I.), or by a coupling-shaft with ‘universal joints. The spur-wheel is con- 

Fig. 22.—Section of Messrs. Tuxford and Sons’ Detached Patent Windlass. 
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nected or disconnected with either drum by “adjustable expanding friction- 
couplings,” which may be thus described. Carried in guides or cheeks cast 
upon the arms of the spur-wheel, are “ togele-blocks,” IF F and GG (Figs. 
21 and 22), three upon one side of the wheel and three on the other; the 
stems by which the blocks are supported sliding in the guides, so that they 
can be thrust outwards against the inner part of the rim of each drum or 
withdrawn from contact. For effecting this movement each set of three blocks 
is connected with a loose boss or ring surrounding the shaft and sliding upon 
a feather, by means of three “ toggle-bars” jointed and made with right and 
left hand adjusting screws for altering their length. Thus, when the ring H 
is drawn toward the spur-wheel, the bars J J press the blocks F F against the 
flange of the drum C, the pressure being exactly equal upon all three blocks, 
while the amount of thrust from this triple knee-joint action can be regulated 
by lengthening or shortening the toggle-bars JJ. In this position the spur- 
wheel E is in gear with and drives the drum C. By sliding the boss along 
the shaft away from the spur-wheel, the toggle-blocks are withdrawn from 
contact with the drum, as represented in Fig. 21, where the ring or boss K, 
drawn aside, causes the blocks GG to approach the centre, thus leaving the 
drum B released from connection with the spur-wheel. It will be understood 
that as both the rings or bosses H and K are secured by keys through lateral 
slots to a spindle, L, passing up the centre of the shaft D, the disconnection of 
one drum and gearing of the other are simultaneously effected by simply 
sliding the spindle L further in or out of the shaft. The outer end of the 
spindle has a screw cut on it, and carries a light bevel-wheel, M, in the boss of 
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which a thread is formed; and by means of another bevel-wheel, shaft, and 
hand-wheel, N (Fig. 21), the windlass-man screws the spindle L one way or 
the other, the leverage being such that a very slight pressure upon the hand- 
wheel will thrust the blocks out with sufficient force to hold a drum without 
slipping against any strain, though the action may be so adjusted that the 
blocks shall slip in case of the implement encountering a root, a rock, or other 
immovable obstacle. While the windlass is in motion the hand-wheel slowly 
revolves, and upon the windlass-man catching hold of the handle the hauling- 
drum is instantly stopped; both drums are then out of gear till a further 
movement of the hand-wheel brings into gear the drum which had been 
paying out the slack rope. The spur-wheel is never stopped, so that all delays 
in pulling up and starting the engine are avoided; and the stopping and 
reversal of the action of the drum are accomplished with the smallest possible 
motion, free from the slightest shock or jar. The “automatic friction-brake ” 
upon each drum consists of an ordinary wood-lined brake-strap, B B (Fig. 22), 
embracing the outer surface of the rim or flange immediately over the driving 
togele-blocks. The iron strap is attached to a differential lever, C, of the same 
character as that invented by the late Mr, Appold some twenty years ago, 
and used ever since upon the Society’s friction-brakes. When the rope is 
being paid out and the drum revolving in the direction of the arrow, the 
brake, so to speak, keeps itself tight, the strap with its wood blocks closing 
round the drum flange with a force proportioned to the difference in length 
between what may be called the two arms of the lever C, or, in other words, 
the two distances of the points of attachment from the fulcrum D. On the 
contrary, when the drum is winding up the rope and revolving in the 
direction opposite to that of the arrow, the brake simply rests with its own 
weight upon the drum-flange, and by depressing the end of the lever, as 
shown by the dotted lines at E, opens itself so as no longer to compress the 
drum. Any requisite degree of tightness can be given to the brake by 
the adjusting screw F. A uniform strain is maintained upon the outgoing 
rope; no slack can run off the windlass unless the lever be purposely lifted by 
hand; and as the brakes pass into and out of action by the motion of the 
drums, no further attention is required after they have been once regulated, 
and there is no possibility of any entanglement from the attendant’s carelessness. 

Messrs. Amies and Barford lay out their rope upon the roundabout system, 
but in place of the ordinary snatch-blocks and claw-anchors shifted by manual 
labour at the ends of the furrow, they employ two self-moving anchors, 
patented by Mr. 8. Campain, of Deeping Fen, near Spalding, Lincolnshire. 
The very ingenious contrivance referred to consists of a strong horizontal 

Fig. 23.—Sketch of Campain’s Patent Self-moving Anchor, No. 2675. 

8 a 
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frame, mounted upon four ordinary anchor-discs and rollers (BB and C, 
Fig. 23), with a rope pulley, A, placed towards the forward end. The hind 
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axle is a strong square shaft, to which are affixed by clamps and bolts two or 
more sets of diamond-pointed tines, four in each set, the sets being parallel 
so that two or more tines shall be in the ground at once. The square shaft, 
carrying also the discs C (of which one is removed in the drawing), is 
mounted in bearings upon the frame, but its revolution is controlled by a 
four-toothed ratchet, D, into which drops a catch on the under side of the long 
lever handle E. Riveted to one side of the lever, and working close to the 
face of the ratchet D, is a double inclined plane, so formed that when pins 
are put into holes which are in the ratchet face and corresponding in number 
and position to the teeth, the round heads of the pins projecting sideways and 
bearing against the inclined plane prevent the lever falling into the teeth of 
the ratchet and locking it. The action of the anchor is as follows: As soon 
as the implement starts on its journey toward the anchor, the strain upon the 
rope tends to draw the anchor along the headland in the direction of the 
arrow; the tinse on the rear shaft being embedded in the ground cause the 
shaft to turn, the rotation being assisted by the revolution of the disc-plates C, 
which are fast upon that shaft or axle, and the motion continues until 
arrested by the lever-catch E dropping into the ratchet D. Directly the 
implement reaches the end of its furrow next to the anchor, either the plough- 
man or the porter-boy releases the ratchet by raising the lever handle, when 
the ratchet D at once springs forward just sufficiently to hold up the lever by 
the catch. The man or boy then puts into the holes one or more pins, 
according to the intended distance of advance of the anchor at its next shift, 
but without a pin in that hole next the tooth which is to be caught; 
and leaves the anchor thus regulated, immovable while the implement is 
on its return journey but ready to move forward when the pulling strain 
again comes upon it. ‘The resultant strain upon the anchor being diagonal, the 
resistance offered is rightly arranged to be longitudinal by means of the tines 
and transverse by means of the disc wheels. A box for the reception of 
weights surmounts the frame (though omitted in the Fig. 23), overhanging 
that side which is farthest from the implement; and there appears to be 
a little difficulty in adjusting the load according to the nature of the ground 
and the draught of the implement. But when this is done, the action is 
tolerably certain; and at any rate the porter-boy, by means of a wood lever, 
can always give the anchor a start, and thus make it run forward to its place. 
Hence the two anchor-men required in working the common claw-anchor and 
snatch-block tackle are dispensed with. ‘The Campain anchor is guided in its 
intermittent course along the headland by the front axle being locked or 
slightly angled by means of a rod and lever, F, working in a spring quadrant 
at G; aud for travelling from place to place, road wheels are hung upon the 
disc axles, the wheels when removed being replaced by loose bushes. Messrs. 
Amies and Barford employ a very handy “pick-up” rope-porter, in which 
the rigger has a sliding movement upon its axle; so that while falling close to 
the ground when being inserted under the rope, it traverses along its slanting 
axle when the porter is in position, thus occupying a central place above the 
points of support and preserving the equilibrium of the porter. 

The cultivator used is a modification of the Woolston implement, with a 
triangular locking frame in place of the ‘‘turnbow,” a handwheel and chain 
movement instead of a lever for steering, and shares of a rounded-diamond or 
pear shape in place of the Woolston square spuds. ; 

The plough invented by Mr. E. Proctor, of Pitstone, Tring, is constructed 
with parallel beams and trusses, upon what is called the “semi-balance” 
principle, and is lightly made, the 8-furrow implement weighing only 18 cwts. 
In the trial at Barnhurst on July 1st, with three men and two boys working 
the tackle, the cultivating at 7 inches depth was inferior work, with a very 
uneven bottom; the ploughing at 63 inches depth was well done, but the 
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bottom not quite level; and the digging by the same implement was good 
work at a depth of 64 inches, At Stafford, on Plot 8, the plough made 
good work 5} inches deep in an eight-years-old turf, the soil a strong red 
loam upon a pebbly bottom. The digging was also fair work at 62 inches 
depth, but with a very uneven bottom, ‘The cultivating at 62 inches depth 
was very inferior, 

The Judges awarded the first prize of 507. to Messrs. J. Fowler and Co. for 
their set of steam-cultivating apparatus (Nos. 6486, 6498, 6510) ; and the second 
prize of 257. to Messrs. J. and I, Howard, for their set of steam-cultivating 
apparatus (Nos. 1170, 1174, 1182, 1185). 

Lorp VERNON’s PRIZE, 

For “the best combination of machinery for the cultivation of the soil by 
steam-power, the cost of which shall not exceed 700/., the engine to be loco- 
motive, and adapted for threshing and other farm purposes,” there were four 
sets in competition; of which two were on the stationary engine and windlass 
system, one worked with a stationary engine high-speed rope and moving 
windlasses, and one had a movable engine and anchorage. 

Plot D in Field No. XIV. Messrs, Amies and Barford’s 10-Horse-power 
Detached-Windlass Set; consisting of a Tuxford and Son’s 10-horse-power 
single-cylinder self-moving engine, price 390/.; a Tuxford and Son’s windlass 
with adjustable, expanding friction couplings, and automatic friction brakes, 
1600 yards of 4-inch best steel-wire rope, two self-moving “ Campain ” 
anchors, one double snatch-block, six single snatch-blocks, six claw-anchors, 
dead-anchors, twenty-six rope-porters, set of levers, &c.; 7-tine combined 
cultivator and broadsharer, and 3-furrow semi-balance combined plough and 
digger (Catalogue No., 2663), price 3107.; with the engine, 700/. The engine 
has a single cylinder of 9 inches diameter and 12 inches stroke, and part of 
the exhaust steam is sent into the water-tank which surrounds the smoke-box. 
Under the barrel of the boiler is a lever frame carrying the axle of the main 
road wheels and the intermediate motion which is driven by a pitch-chain 
from a pinion on the crank-shaft; and as this léver frame is supported by a 
fulerum or joints at the fire-box end, and by indiarubber springs at the other 
end, the effect is to save the engine from shocks in travelling. The steering- 
wheels at the foot-plate end are supported by upright stems which have a 
vertical movement within boxes holding volute springs, so that the engine is 
entirely carried upon springs; and as the steering-wheels turn or lock inde- 
pendently upon their stems as upon swivels or castors, their angular direction 
is altered much more easily and quickly than if they were attached to a front 
axle for locking in the ordinary manner,—the arrangement combining to a 
considerable extent the facilities of a single steering-wheel with the stability 
and other advantages ofa pair. The weight of the engine when empty is 8 tons. 

At the trial on June 29th, four men and two boys, with the assistance of 
four horses, set down the apparatus ready for work in 52 minutes. ‘The hands 
employed during the trial were one engine-man, one windlass-man, one 
ploughman, and two porter-boys. ‘The cultivator, with seven 6-inch wide 
shares, and taking a width of 43 feet, made good work at 64 inches depth, the 
ground being well broken up and the bottom level. he implement was turned 
at the ends in from 15 to 20 seconds. The ploughing at 7 inches depth was fair 
work, but the furrows were not turned well owing to the parts being imperfectly 
set. ‘The average time of the plough at the ends of the field was 30 seconds. 
Tt does not appear that the regulation of the anchors by the porter-boys occa- 
sions any delay. The whole time occupied in the trial was 3 hours 92 
minutes; but deducting the frequent stoppages occasioned by boulders, the 
performance was as follows. An area of 2 acres and 32 perches was culti- 
vated in 1 hour 52 minutes; which is at the rate of 11 acres, 3 roods, 5 
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perches in 10 hours, or 14 acres and 22 perches in an autumn day of 12 
hours. At Stafford, the work was represented in the competition in Class III. 

Plot Hin Field No. XI. Messrs. J. Fowler and Co.'s 8-Horse-power 
Double-Drum Engine and Self-moving Anchor Set; consisting of an 8-horse- 
power, single-cylinder, self-moving engine, with two winding-drums, one self- 
moving 6-dise anchor, 1200 yards of common steel-wire rope, 16 rope=porters, 
&c. (Catalogue No., 6484), price 618/.; and one balance combined 4-furrow 
plough, digger, and cultivator (Catalogue No., 6493), price 80/.; with the 
engine, 6987. 

At the trial on June 80th, this apparatus was set in position ready for work 
in 23 minutes, by three men and two boys. When at work, the average time 
occupied in reversing the implement at the ends was 21 seconds, but many 
times it was only 15 seconds, and occasionally as short as 18 seconds; and the 
whole trial was accomplished without the slightest delay from beginning to 
end. The ploughing at 84 inches depth was exceedingly well done; the 
digging at 93 inches depth was also exceedingly good in every respect; and 
the same implement, fitted with short prong breasts and with all the coulters 
removed excepting that on the land side, made beautiful work in cultivating 
at 8% inches depth. 

Plot A in Field No. XII, Messrs. J. and F. Howard’s 12-Horse-power 
Double-Drum Engine Set, on the “Skew” plan ; consisting of a 12-horse-power 
double-cylinder self-moving engine, with transverse boiler, fitted with two 
winding-drums, 1600 yards of best steel-wire rope, two single snatch-blocks, 
three steel-tined anchors, one dead-anchor, six 3-wheeled rope-porters, six 
2-wheeled rope-porters, one wood lever, one 5-tine reversible cultivator with 
steel beams, one 4-furrow combined plough and digger with steel beams 
(Catalogue No., 1168), price 700/. 

This apparatus, already described, was set down to work in 21 minutes by 
three men and two boys, with the help of two horses. In the trial on June 
29th, the cultivator, with 4 tines, made fair work at 8% inches depth, the 
bottom cut very level, and the ground well broken up, though left too flat on 
the surface. ‘The average time occupied in reversing the implement at the 
ends was 60 seconds; and am area of 1 acre 2 roods was finished in 1 hour 
and 82 minutes, being at the rate of 9 acres, 3 roods, 5 perches in ten hours, 
or 11 acres, 2 roods, 38 perches in an autumn day of twelve hours. The com- 
bined plough and digger was not tried at Barnhurst. On July 6th, at 
Stafford, the plough was worked upon Plot 9, on eight-years-old turf, the soil a 
strong red loam on a pebbly bottom. At 6 inches depth, the implement 
turned big flat furrows, but cut a very good bottom, ‘The digging-breasts 
made fair work also with a good bottom. The 5-tine cultivator with one tine 
removed made fair work considering the strength of the turf. The bottom 
was cut very level. 

The Ravensthorpe Engineering Company's Stationary-Engine and High- 
speed Rope Set; consisting of a Clayton and Shuttleworth 10-horse-power, 
cylinder, self-moving engine, two self-moving single-drum windlasscs, double- 
six corner anchors, one tension-anchor, two claw-anchors, 25 rope-porters, 1200 
yards of 8-inch Manilla hemp rope, 700 yards of 43-inch steel rope, &c.; one 
7-tined cultivator, one 4-furrow Fowler’s balance combined plough and digger 
(Catalogue No., 6023), price 7002. 

On June 29th this tackle was set down to work in Field No. XXIV. in 14 
minutes, and on the next day was taken up and packed ready for travelling 
in 16 minutes,—five men doing the work with the help of two horses. On 
June 80th, with four men employed to work the apparatus, cultivating was 
done at 7% inches depth, ploughing at 9 inches depth, and digging at an 
average depth of 7% inches; but the whole trial was very inadequate, owing 
to the nature of the ground, At Stafford the ploughing was fair work, but the 
depth very irregular, 
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The Judges awarded Lord Vernon’s Cup, value 100/. to Messrs. J. Fowler 
and ©o., for their 8-horse-power double-drum engine and self-moving anchor 
set (Catalogue Nos., 6484, 6493). 

(Signed) W. Mene xaos, C. BE. 
H. V. GranTHaM. 
Joun Hemsiry. 
FI, SHERBORN. 

Cuass IY. 

For “ the best Windlass, detached,” there were nine entries, of which seven 
appeared in competition. In Messrs, J. and F. Howard’s new windlass the 
drums haye the same sideway traversing motion as upon their steam-culti- 
vating engines, while the ropes are fed on or run off through swivel or castor 
euides fitted with friction-wheels, so that the coiling is effected without the 
attention of a windlass-man. But this did not arrive at Wolverhampton in 
time for the trials. Messrs. Amies and Barford had entered a new windlass, 
which is driven by friction brakes or clutches, the engine running continuously 
as in threshing; but this also failed to put in an appearance.- The seven 
windlasses in competition were as follows,—one entered by Messrs. Amies 
and Barford, but made by Messrs. Brown and May of Devizes, in which 
common clutches are employed for throwing in or out of gear, and the breaking 
is effected by friction-straps applied to rims of the pinions instead of to the 
flanges of the drums; one entered by Messrs. Tuxford and Sons, and used by 
Messrs. Amies and Barford during the trials of their tackle; and others forming 
part of the sets of machinery of Messrs. J. and F. Howard, Messrs. J. Fowler 
and Co., Messrs. Barrows and Stewart, Mr. Edward Hayes, and the Ravens- 
thorpe Engineering Company,—all of which are described in the former 
portion of this Report. We very carefully examined the windlasses tried at 
different times. ‘That worked in Messrs. Howard’s roundabout apparatus is a 
well-made and substantial machine; but the windlass of Messrs. ‘l’uxford and 
Sons, worked by Messrs. Amies and Barford, was so perfectly under the control 
of the man in attendance, and so very safe, there being not the least danger or 
difficulty in reversing the action without stopping the engine, that we awarded 
the prize of 207. in this Class to Messrs. Tuxford and Sons for their windlass 
with adjustable expanding friction couplings and automatic friction-brakes 
(Catalogue No., 6914). 

The following is the Report of the Judges on Classes V. to 
XVI. inclusive :— 

Crass V. Best Snatch-block, or substitute thereof.—In this class we had 
a novelty exhibited by Mr. Tenwick. His anchor, which he calls permanent, 
consists of an iron frame, which is to be sunk into the ground deep enough to 
be out of reach of the plough or cultivator, and fastened there, if necessary, 
by screws. ‘This proved to be quite necessary in our trial, as it pulled up 
with the first strain of the rope, and the axle on which the pulley revolved 
was broken. Standards may be fixed into this frame on which pulleys may 
work, In the snatch-block pulley itself we have an old invention applied to 
a new purpose, viz., a ball-and-socket joint to give universal motion, of which 
we do not see the advantage in this particular case. The price of the whole 
is 51. 5s. ; ; 

Messrs. Howard exhibited both their double and single snatch-blocks. The 
double block, price 127. 10s., is strong and well made; the frame is well bolted 
and fastened, with strong wrought spindles and pulleys of large size, and a 
patent arrangement of flanges and pulleys to keep the ropes in position. ‘Lhe 
single block is equally well.made. It has a cast wheel 34 inches diameter, on 
a strong wrought spindle, which is fixed into a plate and bolted on to the 
board, the board being braced to prevent its splitting. Price 22. 10s, 



520 Report on the Trials of Implements at Wolverhampton. 

" Messrs. Barrows and Stewart’s single snatch-block, price 27. 10s., has a 
pulley 27 inches in diameter, which is rather small; it has a clip to prevent 
the rope from getting out of position. 

In this class we included Campain’s anchor, price 35/., exhibited by Messrs- 
Amies and Barford, the prize being for the “ best snatch-block, or substitute 
thereof.” In this implement the axle used for carrying the discs is now dis- 
pensed with, and the discs are placed on the claw-axle, so that they become fixed 
when the claws are locked. More room is now obtained under the anchor, 
and there is also more firmness. A clutch on the axle can be set to allow the 
necessary amount of revolution to bring the anchor forward to any required 
distance; and when the anchor has to proceed, the axle is simply released, 
and the strain on the rope draws the anchor forward until it has reached the 
prescribed distance, when the axle becomes fixed and the claws prevent its 
further advance. ‘This combination of anchor and snatch-block is calculated 
to save much time and labour, and we awarded it the prize of 10/. in this class. 

Cuass VI. Best Plough suitable for Steam Cultivation—Messrs. Howard 
began the trials with their semi-balance 3-furrow plough, price 65/.; the chief 
feature of its construction is a wrought-iron frame carried on three 4-foot 
wrought wheels, one running in the furrow, and the others following each other 
on the land-side. ‘These are all under steerage, which is consequently very 
sensitive; but we question if this is an advantage in a plough which moves. 
principally in straight lines and should work steadily. ‘l'o this frame are 
fixed two steel plough-frames, which can work independently of each other, 
but are attached by chains working over a half disc. This arrangement gives 
the advantage of leverage to the frame which is in work, and a still greater 
firmness is obtained by a clutch which locks the plough-frame to the wheel- 
frame. ‘The depth of furrow is regulated by perpendicular screws; the bodies. 
are fitted with lever-necks to alter the pitch of the share; and the workman- 
ship of the whole is of the superior description for which the ploughs of this 
firm are famous. This plough worked remarkably steadily and well at 
7 inches in depth, making furrows 103 inches wide. 

Messrs. Howard next worked a 4-furrow plough, price 80. ; similar in con- 
struction to the preceding one, but without the clutch which locks the 
ploughs to the wheel-frame. ‘This made equally as good work as the other, 
and the draught was light. 

Messrs. Howard next tried their large 2-furrow plough, which is made 
expressly for exceptionally deep ploughing; price 757. ‘This made furrows 
averaging 164 inches wide and 14 inches deep. ‘These were so well pro- 
yortioned, and so well turned, and the work was so extraordinary altogether, 
that this plot became most attractive and surprising to the hundreds of visitors 
who watched the trials. 

Messrs. Howard’s 6-furrow plough was not brought on for trial, in eonse- 
quence of some breakage having occurred to it during transit. 

Messrs. Fowler and Co. next came on with their 3-furrow plough, fitted for 
deep work, which we placed by the side of Messrs. Howard’s deep ploughing. 
This implement consists of the ordinary 4-furrow frame, carried on two 
wheels (the land-wheel 4 feet 8 inches high) on the balance principle, and 
can be fitted with bodies to cut three 14-inch furrows, or four 10-inch 
furrows. In this trial Kentish breasts were used, and the work done was 
effective, though of a rougher description than that of Messrs. Howard’s 
plough, The furrows average 13% inches wide and 13% deep, and the plough 
appeared to be easily managed when ploughing at this depth. Messrs. 
Fowler’s ploughs are so well known that a description of them is scarcely 
necessary. ‘The frames are similar to those used at Leicester, with the same 
simple arrangements for raising or lowering, and for altering pitch of bodies ; 
and now we have the simple and strong arrangement for setting and fixing 
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Cultivating 

Cc isonet 

Crass TIT, 

John Fowler and Co, .. I, | G486 375 O Detached windlass, claw-auchors, snatch- 
6493 | blocks, rope-porters, 1600 yards of best 

| 6510 steel rope, 4-furrow balance combined 
lough, digger and cultivator, combined 

dill and two sets of harrows, &c. 
foul clover- J. ond F. Howard + | 1168) 3) 2/1 32 120, 9 
lea Sead 

E.Hayes .. .. |.. | 8696) 5 | 

6 8} 570) sufficiently rough; vor ge points, chan, 
good bottom 

["s work; but not “3 {yStoppod 12 minutes to 
| 3 { 

| 
| | 

J.and Howard =... -K. 1170 416-10) Detached windlass, 1600 yords best steel 
) Noy cciairsy (tee 

Via 1}-inch rope, compeusating double 
| 

1182 | snatch-block, five snatch-blocks, seven 
1185 claw-anchors, four wood anchors, cleven 

S-wheeled rope-porters, two angle-iron 
porters, eight dwheeled lever porters, 

s S-tined reversible cultivator, 4-furrow 
balance combined plough and digger 
with steel beams, one set of donble-action 

\ steam harrows, No. 1, one steam drill 
‘ complete with harrows, &c 

quent stoppages; trial foul clover- 
abandoned, lea *. 

foul clover- Ravensthorpe Eogin eH 6093) 4 
lea 

Cultivating }) sh {Windlass broke; — trial 
ing Companys. « 8 | Wis). | Faivwork + 1 + /1 abandoned, 

poge from nceidental 
fracture of a wheel on 
the anchor. 

J. Fowler and Co. ., 6482 

J,and F, Howard =... | L170) 5 

58 30 Oj} 15 12 

[tsi 

| 
{ 

Solelentt | Very good work; tho- Cultivating); » A vith a : okei clover-ien j] 7# | 1459 | | roughly well rake} 

‘The time includes a atop= 

2 
up; very good bottom 

| 

| 
3 | 0 

| | 

Barrows and Stewart .. L, 865 280 0 Detached 4-wheeled windlass, ropes, claw- 
anchors, snatch-blocks, 22 rope-porters, 
Astined “Woolston” cultivator, 5-tined 
“ Woolston” cultivator, 4-furrow balance 

\ | plough, &e. 

2 5 de} allowed for, 9/2) 14 | '3" oO)) Yoh 29 Ci verte} vena, 28 | Adelay allowe: 
i Fest } 

} Good work, but surface 
Cultivating) 7) | 140 | 44 not left oes 

| 
Inferior work; not well ‘The tines worked 3 to 5 

a clover-lea 
broken up; very he oo eoper than the Barrows and Stewart. | 865/ 5 2/2 19 | 3 0 0) 12 sai { 
gular bottom between them, 

Ney 

Amiesand Barford...) M. 2668 875 0 Detached “‘Taxford” windlass, 1600 yards 
of stecl rope, two travelling “ Campain 
anchors, one double snatchblock, six 
snatch-blocks, six claw-anchors, 26 rope- 

rters, 7-tined turning cultivator, 3 
row semi-balance combined plough 

and digger, one steam roller, one set of 
steam harrows, &e, 

Crass ron Lonp Verxoy’s Cur. 
Amics ant «x 7 700 0  10-horse single-cylinder self-moving engine, 52. 4 4 2 The time in all cases is and Barford D. 2663 7 detached * Tuxford”” windlass, two tra- exclusive of that occn- 

velling * Campain” anchors, one double pied in the journey to 
snateh-block, six snatch-blocks, six claw- the field, 
anchors, 26 rope-porters, 1600 yards of 
finch best steel rope. ‘-tined turning 
combined cultivator and scarifier, 3- 
farrow balance combined plough and 
digger, &e. 

Joho Bi e 30 S-borve single-cylinder self-moving enging 23 © .. None 3 Fowler and Co. i, hans 63 with two drums, one travelling é-dise 
anchor, 1200 yards common steel rope, 

) sixteen rope-porters, and 4-furrow balance 
! combined plough-digger and cultivator, 

| - double-cylinder transverse-boiler 21 
ae & Talemoving zine, with two drums, 

“ 

e a “ 
Jeand F, Howard =. AL LUGS. 

tochorse double-cylinder selfmoving en-| .. | 16 | 2 | 5 © 
Windlasses, 1200 Company, Ld | 

| | vator, &c t j 

To face page 520. 

| 
: 

The Ravensthorpe Engi- |. | ° Doe areathoree Bogs mal: 



_ = — — 7 

TABLE Il.—RESULTS OF THE TRIALS OF STEAM CULTIVATING MACH RY AT WOLVERHAMPTON, 1871. 

1 j | | | \ | | | 
1, 2. 3. } 4, 5. 6. ri 8. 9. 10. | 11. | 12, 13.7 14. 15. te. | 17. 18. 19. 20. | 21. 22. | 23. 24. 25. 26.) 27.) 28. | SS ——— ——EE—E———ES—_—EEEE at [ee - I" a | \ a | 

| | EXPERIMENTS WITH INDICATOR. FIELD OBSERVATIONS. DEDUCTIONS. 

rie we ir a ahr lee 5 —— , are| a5 ator a | Lae ; 
| ze 2 | oaalestad xensars tlt |3 : | z ae Srones Coxsumep. 2 | 

zs = pull on Hapling Rope.| & | — & pie Re | 4 Se = Se tt 5 | | 

| Es 4 = sare Paes i 1s z | & | | 4 ra 
| } ge ae | Toticated Work Spa = s : z | # | | 8 | zy | | 

| g of Engine in S53 | 2 | 6 Mey & s e 
| Nas or Kxuusrron, asp Desonrion or > Width as Be fe-lbs. rib oft] = ZA) 5 eens > 5 z Ss | a) | 

Dare | Cuan. | Nacx Durcesent Earioren. Desciurnos or Prior. Anal Dope of} Fe gz Earth Moved, | = = a Fo || Z | = 2 | a | a : 
ACKLY. | Cultivauon ey or Height in = Q = Area Cultivated ” a 5 5 JENERAL I R! N & | | ‘aa ng Bed ae ies Z FE 5h; a8 Aly Time at Work. a 2 a a outa Tallow GeyrnaL Remanks on E F 2 3 

| | uaperinenta | $2 — | £2 |aavbetuea| £ |eyas| Ze) % | a 3 iS § | Gmtintw | Gattis. [On02e8 ones mae. eee a si | 
es BE to represent ry ge 8| 24 | a. BS Ze = 2 | 5 : ay 4 

} 3S =z Work Done. = geile) gg =| 33 I) Ze ka ; a 6 | SE] 3 | 

| = zz | 2 |&es8| 22) 25) &5 Se ze 2 = is a 
z ap: | as | e2| a2 | 83 2 | #2 35 | 3 | Pee) os | 
= sk | 2 eA | a3 | aR] £3 | 3k is 3s a | 3 Bile aa 

| 2 Ea | Saulisimles eee Ea a/aja*|) 2 | 
= - | erator | 5 | A. he P. nM. | a . 

June 27 I. | Fowirn’s Double Set of inder | 1J-tine Cultivator «- -. «+ pernan te Field 12, Plot3.| 9 2x 84 | 2188 | 26,122 12. Alltines) .. | om | 285 | 5°25] 193 30 0 | 0 43 182-0 8} 1547 a on os .- | Indicator Gear altered 
20-Horse-power Engines. Cylinders 13” din- - | Last furrow. | not working after this trial, be: 

July 4 > ater, 14” atroke, Engine rans 1°82 revo- | G-farrow Balance Digger - | Stafford, PlotI... .. «| 5 7x9 | 1551 | 92,220|° 92:18 | 10,740 | goss | 240) 4-5 | 128-7] 0 2 2 o 90g | era 5 er 3 SER 

” vs lution per yard run of imploment. 9-tine Cultivator + «© «| Ditto ditto 4. oo 7 6X7 1625 | 35,940 | 22-11 | 11,980 | 8985 240 455 | 1436 1 016 O 24} An | 7h 1406 
| | | 

June 27 I. | Fownen's Double Set of Single-Cylinder 1 Q-tine Cultivator —«. «» +» | Darmburst «+ es ae we sb, - Cr | on a0 ay ae || we oe 23 8 0 494 196°2 8} | 1668 = “+ ce ae aA we 
July 5 1, Horse-power Engines, Cylinders 10)” din- | 5-farrow Balance Digger -. .. | Stafford, Plot2 .. .. «+ 57 x 8} | 1166 | 26,340 | 22°6 8,780 | 6585 250 | 4°39 | 103 +. “ | 187-4 8s 1593 
July 6 lL. meter, 12” stroke, eae runs 1°94 revo- | 7-tine Cultivator os. hae Ditto ditto ., ss «= T7xK7 1300 | 25,804 19°8 8,601 | 6451 250 4°39) 100°8 - rl Nee 7 1500 

| lutions per yard run of implement. 
| | 

| 

| | | | 

June 27 if | Fowsrrn's 12-Horse-powor Single-Oylinder Clip- | 7-tine Balance Cultivator +» | Barnhorst. Plot 5 sess ae as mt = 1 a2 Aes | (eee B10 | 5°45 ze B00 | 1 27 | 19672 7 | 1378 a6 or 25 a Bs a 
Jane 20 1 Dr Engine and T’ravelling Anchor, Cylin- | 7-tibe Balance Cultivator Barnhurst. Field 14, Plot B 70x74 | 1312) 14,870 Wa 4,957 | 3718 250 | 4°39) 5871 3.00 To. 194°0 74 | 1456 450 293 tou “a Anchor broke, and was 
July 5 | I. der 104" diameter % 12" stroke, Engine runs | 4-farrow Digger + «+ e+ | Stafford. Field 13, Plot 12.. 42 x 64 676, 17,520 25°9 5,840 | 4380 250 4°39 68°5 . ae 192°3 6h 1250 | replaced by another, the 
yea ake 1-04 revolution per yard run of implement. Setuc Cultivator .. «| Ditto ditto “s ve ia || S Weaase ss se a ty p . A 7h | 1442 | delay of 24 minutes in- 

June 29 7 ai ap ee A: Extra work to shift Anchor .. | Barnburst ..  .. «+ + 5 | = 3,663 | Re | 1,221) 916 « [4:39] 1493 | | | cluded in time, 
aD is oh epee 20) Friction of Anchor Pulley -- | Extra work in pull- | | } 

July 5 “i a ae eo BS pe ce ing implement] Barnhurst M5 or 972 ST aera ye 250| .. | 3:8 | y ‘ eed Plene | 243 | | | 
fowards anchor | | 

| over ipa it|Stafford ae | o 1,513 | a | 504! 378 5 | 59 | 
7 towards engine | i 

June 27 | L Fow.en's 8-Horse-power Double-Drum En, » | S-tine Caltivator +. se s+ | Barnhurst, Plot 6 nee ier 20 oh 7" | fk | a ne 300 1 42 | 196° it 1422 | oe . ne An A cc 
June 30) LV, with Single Cylinder, 94 diameter, 12" stroke, | Plough, Digger, and Qultivator Barnburst. Field 11, Plot § a ri | a co |} to. | 30 6 2 26 | 1886 | 8's 1660 | 537 438 6 9 44 , 

5 LV. with Travelling Anchor, Engine runs 194 | 4-forrow Digger +. «» «+ | Stafford, Field 6, Plot 10 .. 464 X 8} 1028 | 20,385 19°8 200 | 3°51 | 0 233 | oo 208°8 6 1255 | | 
" revolutions per yard run of implement, | 4-farrow Plough te oe ee | Ditto ditto 43 x6 691 | 15,860 20° 200 | 3°51 | o 120 | - on 6 1255 

” ” Weight = 9 tons 19 owts. 2 qra. 91bs. S-tine Cultivator Be riiseuliss Ditto ditto 50 x 6) 871 | 19,480 | 22°4 200 | 351 0 110 th } ow | 6h 1358 | 
| | 

July 5 I, Fowzrn's 12-Horse-power Traction Engine | 4-farrow Digger «+ ss + | Stafford. Plots «. «» + | 40 x8 826 18°6 | 200 | 4-2 | 573 0 238 | +. | 200-9 & 1607 
” ” driving detached Windlass and Ronadabont | §-tine Cultivator se «2 | Ditto ditto .. + + 50 x 7h 935 22°1 150} 8:2 | 57*9 or | a } oo | 7t 1457 

Tackle. Single cylinder 10)” diameter, 12” | | | | 
stroke, Bngine runs 1626 revolution per yard | | | | 
ran of implement, | | | | 

July 1 Hil, Same Windlass, with Clayton and Shattle- | 4-furrow Plough, 4-farrow | Barnhurst. Field Wi. + bs “3 # =) oes ¥ Re ee 300 2 40 | 198°6 74 1367 358 248 ar: A a 
worth's Portable Engine .. « «» +» «+ | Digger, Cultivator, Drill, and | | 

arrows. | | } | | 
| 1, | Howann’s Double t of Self-propelling | Bs PS fr a, 55 Ai os on ec os eG Peon ers aD oe oe “A a oF on | co Oo lies +» | Broke down in prelimin- 
| Engines, direct system, | | | | | ary trials, and did not 

| | | | enter into competition. 

| . | . . . gprs HH } * ARYA pia raRen ey Dri oa | s-tine Cultivator, with 4 tines.. Barnhurst. Field 12,2... 50 x 8S 1030 | 20,290 19°7 | 6,763 | 5072 | 180 | 3°2 58°6 300 3 19} 182°0 83 1570 624 456 | 20 3 | An allowance made for 

id Engine, Boiler placed transversely, 2 cylin- | | | ; leakage from tank. 
| dors 8}" diameter, 12" stroke. Engine rans } | | Piece of land very stony 

- 1:89 revolution per yard run of implement. | | | in places, 
July 6 LY. Weight on hind wheels over 10 tons, 4-furrow Plough +» +» «+ | Stafford, Plot®9 .. «- +» | 45} x 5! 701 | 16,260 23-2 | 5,420 40065 100} 1s | 6"1 0 122 - 208°8 5] 1200 a z op :- | Indicator Gear on one end . : f one cylinder onl | | | of one cylinder only. 

” " ” “ “ “ 4-furrow Digger + | Ditto ditto .. .. « || 43 x 7% 893 | 19,435 218 €,478 | 488 200) 3°6 0 119 Se en 7 1618 ¢ 
” ” ip er . | a-tine Cultivator CO Say Ditto ditto 22 oo: oo 44x 7} 898 | 18,230 20°3 6,077 | 4558 180 | 3:2 | oO 120 in an | 7 1592 

June 29 15 i ay ie | Traction of Engine itself... +» | Barnhurst. | | 
} | | | | 

a3 Mf HawAnn’s 10-Horsepoer Portable. Kngine |/G-thne|Caltivator, with 4\tines..| Barnhurst. Wield\14f «| Bayi4d iz} {887} | 18,907/1/ 15:8 4,436 | s327 | 180) 3:4] 40-3] 3 0 0 2 34 | late 7 1480 598 441 7 | A) breale down caused 
driving detached indiass and Roundabou | | jelay of 20 minutes, not 

| Tackle, Cylinder 10" diameter, 14" stroke. | ane 
i i se Uo Bogle runs 18 revolution per yard run of | Plongh =. +. + ++ | Stafford. Plot3 .. ++ ee 4 = * a + - a il ti We | 200+9 6} 1356 és on ob a Indicator Cock on one end 

| mplement. | li iy 
” Mi. : 4 tone ewta. qre tons, owts | Digger.. «= «| Ditto GNI os Sh on % ra zs ~ EP rill ans & ee is 6 si ng 6} 1356 Sey Nese only 
” IU. Welght | Wie ass 5 AV Cultivator Me) es || Ditto ditioy abet me a | = Ae a ; a ES cc a i 53 1155 

oly Tit, ‘ Fe | 2-furrow deep Plough .. -. | Dttto ditto .. .. .. | a2 x12 991 | 17,327 17-5 5,776 | 4932 | 121) 35 a ae 200°9 12 2411 
June 29 1, Ditto same Windlass and Roundabout Tackle, | Scarifier, Cultivator, and Plough | Rarnhurst. Field 11k... oe ed 73 ts — ol) a a5 30 0 3.0 188°63 74 1415 487 313 a +» | Stopped 9 minutes for belt 

” yd worked by Clayton and Shuttleworth’s 12- Ditto ditloe Gn as | | 1 Acro to each coming off, also one other 
| Horse-power Portable. | Koiplimoants delay not allowed. 

Tone ao | TY . Willett 1c Cultivator...» ++ | Barnhurst, Field 14d. | 52 x 64 845, | 10,610 12°6 a.sa6 | 2652 | 190) a8 | 35:7 |2 0 32),\4 os lode | 6) i 
detached lass, worked by a Tuxtor ito at half-speed .. «++ Ditto CEO feels iran 52 x Of 845 | 10,800 12°8 3,600 | 2700 90} 1:8 | 17°24 - ng 3B Of a om ce liss 323 2492 17 cr a A 

| Horse-power ‘I'raction Bogine, with single ¢; S-furrow Plough «+» +. | Ditto CHELO mee) rae “9 a oA Ee a, m ce ae 3 0 027)" 7 A 7 26 ie ne = -. | Bad piece of land, could 
linder, 9" diameter x 12” stroke, Engine rans not be ploughed, | , ; i ighed, 

| 171 revolution per yard run of implement, 

July 1 Ml, Some tackle, riven by Clayton's 12-Horse- | Gultivator, Plough, and Digger | Barnhurst. Field 11M .. rs 5 i res A a “pallees ve Unknown. 1 44 188°6 4 pian 1264 975 re) ||| is = 
ower portable 6 

Tuly 6 | TV, | Ditto by Tuxford's Traction Bogine .. + | Plongh, Digger, and Cultivator | Stafford. Plot8 .. =» + wa = r ” as 2 oo We a re ” | 208°8 | 5, 64, ch 1o74 ! 

Juno 28 1, Bannows xp Srmwant’s Roundabout Tackle, | §-tine Cultivator  .. +. «+ | Barnhurst. Field 12,1 -. | 50 x 7} 877, | 9,965 114 =| 8,392] 2491 150 | 3°7 | 32:3 300 2 54 182'2 7h 1366 400 283 5 1 | Indicator Pipes throttled 
1 lene with detached Windlass, driven by Donble- | Ditto at halfspeed .. «. «. | Ditto ditto... An Es 10,796 12°3, 3,599 | 2699 60) 15 aD | at cocks to } inch dia- 

June 29 MM. Cylinder Portable Wngine. Cylinders 8)” | S-tine Cultivator .. .- «+ | Barnburst, Field 14, Plotg | 50 x9 1125), | 11,313 10°0 3,771 | 2898 130} 3:2] 31°8 30 0 2 18 194-2 9 1747 456 520 8 2 | meter, thus making dia- 
mie sina 1 diameter x 19” stroke, Engine runs 1402 Ditto athalfspeed .. 0. oe Ditto ; ditto > ri 10,040 8°8 3,347} 2510 60 | 15 oo F | ‘i grams measure too small, 

y | “y v revolution per yard ran Det ae S-tine Cultivator «» «+ «+ | Stafford. Field 9, Plot4 .. o . . . sei || ass ” ” 021 oe 200°9 | 8} 1708 end showing apparent 
deca - Alona ewts. are Is 69 ts. qn Tbs. | ack pressure probabl; 

weet Weight} Roatan WD OREO TG @ | Balance Plough... +» + | Ditto ditto a a i a Salt os Pal = 0 037 Bs i. 6 1205 ioferutens 
my © | ” | S-tine Cultivator aS ea ON|) YONT) ditto «| 50 x 6% 871 | 13,000 149 4,330) 3247 120 | 2°9) 33°7 ” - an 63 1356 

June 90 | TIL, | Same tackle, driven by Clayton's 12-Horse- ee Shs Barnhurst. Field LE. | 
power Portable, | | | 

Tugs a7 | Mf Ravexstionre Go's High-speed Rope (Fisken | Howard's 7-tine Cultivator .. | Barnhurst. Plot? .. .. a5 “5 oe on ox Pee 300 | 4° tn 300 119 196*2 | 56 1099 | ori on ee oe - aa 
June 29 | Il, system) Tackle, with 2 Windlasses driven by | Fowler's S-tine reversible Cultie | Barnhurst. Field 12C  .. a5 aa em SG epee hoo = 1 fh: 1268 1 10 | 1822 8 1458 | 209 } 215 ‘a 15 | Trial stopped in conse- 

® Clayton and Shattleworth 10-Horse-power ator. | | quence of bu h melting 
| Double-Cylinder Traction Engine, Cylinders | 1414 in windlass gear, and 

TE dinmetor x 12" stroke. Fast rope runs | ft) 390 |) causing break down. 
Yane'eo 12°6 to 1 of hauling rope. 3 ] | - . 2 ’ Fe ites zu | | | Coal doubtful. 

bean He ea (Traction Fngin we oe ge tana owt gre Ih Bosier's 4-furrow Balance | Ditto ditto + | 40 x7} | 702 | 14,780 2170 | 4,926 Sood | 210) 28) 37-2 32 Uo 6h} oy 7h 1366 249 Is4 WL 34 | Indicator Gear has pipes 
Weight {Traction Me 1 13 1 (16 Ipgekaaereey antes he cmner!|| | } | | only } diameter. 

ts | a axe aa Paks, -o 4 Ditto ot one-third speed .. -. | Ditto ditto oe ra 702 | 13,700 19°5 4,567 | 3425 70 195) ow * , yt 

July 5 | pe Bovina a 253 revolations per yard ran of | Ditto ditto +» «+ | Stafford. Field 13, Plot 14 40 x 679 682 | 17,032 249 5,677 | 4258 200 | 2°7| 40°8 ” - 192°3 | 
Ve Ja En Shams oe ae OG 

+ A Ditto. ditto _ ditto Ditto athalfspeed .. 2. = | Ditto ditto Pe Ae 682/|15,090| 22:0 | 5,010) 3767 100) 1°35). ot = Pe 
Joly 6) LY. Ditto working with long rope, Engine in next | Ditto ditto + + Stafford, Field 7, Plot? .. | 40 x8 858 || 18,800) —-21°9 6,967 | 4700 | 180) 2:4) 40°5 SP. ee 208-8 | 

i Coes | | | | June 80 TET, | Same tackle as above, worked with 10-Horse- | Fowler's 5-ine Turning Culti- | Barnhurst. Field 24 .. .. | 50 x 7} oa | 92,710) 241 7,570 | 5680 | 180| 2°4| 490 = 195°5 
power Double-Cylinder Portable, Same sized valor | » s» | sylinders and speed ratios as above, but | Fowler's 4-furrow Balance | Ditto ditto .. «| 40 x8 803 || 17,300 21°5 5,770 | 4927 | 220) 3:0) 4576 | | | | 

| sinaller windlasses. Plough. } | | 
| Engh tons ewts qra The | 

| | ; Engine... 4 10 3 
| Woledt{s Windianss 2 2 12 9. 30 | | | | 
| . . . — a sh } a Same tackle with above Traction Engine... | ae 43 aS Friction of Engine and light . a 3,863 » 1,288 966 200) 2°7| 9°95 

-. : " rope. 
July 6 | - Ditto ditto ditto ee Ditto with eee long light aS 33 4,010 a 1,337 | 1008 | 200 2°7| 9°6 | 

| | rope at Stafford | “ 
| 

June 28 . BW engi i tt ‘i | « ” - 5 e IIL ue _ ia popein. with detached Cultivator... 0... a | Barnhurst. Field 12... . oO as se ig ot ic oo | - : - “ - 15 «. | Started work, bnt after indlass and Roundabout Tackle. Cylinder 
i i 10)" diameter X 16" stroke | | | | | tae es anaPaaed 

7 2 : j | | 3. tee 

July 1 IX, ‘Trials of Special Tmplements in Classes 9 and 6. | Fowler's 7-tine Cultivator, with | Barnburst. Field 16. Vetch | 70 x 6 | 1137 | 14,920 1371 4,973 3730 1190-28 < ] for competition. 
Implements worked with Hayes’ Roundabont | turning gear. and rye stubble. | | ” " Tackle Bogine. Cylinder 10)” diameter, 16” | Howard's 7-+tine Caltivator —.. Ditto ditto | 1140 | 17,1850 io 5,710 4283 of on - | : 

» + stroke, runs 1°93 revolution per yard run of Ditto S-tine Cultivator .. Ditto ditto | 934 | 17,560 13s 5,853 4390 ” 44r0 
” Mi, implement. Zanes 4-furrow Balance Ditto ditto 765 | 11,697 163 3,899 2924 ” ” | 

| lor ' | 
sane | Vi. 4 7 > Howard's furrow ditto. | Ditto ditto 839 | 11,758 «140 3,919) 2959 | ,, ” 
wy 1 . Ditto Friction Experiments .. .. 0... Bu nd Windlass only —.. | Ditto "ditto ae 2,241 es | | waz s. on as 
” | an Ditto ditto we \wpeesh) oa os id ‘Tackle hanlin; Ditto ditto - ee 4,850 ” 1,617 1213 110) 2-8 | } 

; 5 ‘owler's 7-tine Cultivator, light | 
” ” Ditto ditto. 4... -. | Ditto hauling Fowler's 4-furrow | Ditto ditto - a 5,403 ” 1,807) 1380 ) +. 

Plough, light ) | | ——— 
| 18°3 | Tes 
| | | | 115 Sl 

To face page 521. 
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the mouldboard at any required angle and height, by which great perfcction 
in ploughing may be at any depth attained. 

A frame of the kind above mentioned was next used, fitted with four 
ploughing bodies, and with revolving disc-coulters ; price SO/. This, at 7 inches 
deep, made splendid work, and altogether was the most perfect ploughing of 
any. Another of the same kind of frame was tried, fitted with different 
shaped mouldboards, and made excellent work. Next came a somewhat 
similar frame, arranged to carry either four bodies to cut 10-inch, or five 
bodies to cut 9-inch furrows; price 87/7. 10s. ‘This, worked with Kent 
breasts, made good ploughing. 

Messrs. Fowler lastly tried their 6-furrow balance-plough, price 95/., which, 
by its excellent steerage, was as easily managed during progression as the 
smaller implements. 

Messrs. Amies and Barford exhibited a new 38-furrow plough, price 40/., 
including digging-breasts. Mach half or set is made of two straight and parallel 
beams, working independently on the axle of the wheels. The two sets also 
are attached by chains, and work upon somewhat similar principles to that 
of Messrs. Howard’s plough. ‘This implement works steadily considering its 
light weight, but requires improvement in detail. We awarded the prize of 
251. to Messrs. Fowler for their 4-furrow plough (No. 6489). 

Cuass VII. Best Subsoiler, suitable for Steam-cultivation.—Messrs. Fowler 
and Co. exhibited a subsoiler proper, with two subsoils and two ploughs (not 
convertible), price 1007. ‘The first subsoil works in the furrow made by 
the last plough during the previous journey, and the second subsoil works 
behind the first plough, so that the wheel ddes not pass over a subsoiled 
furrow. Their second exhibit was a 38-tined knifer (price 60/.), capable 
of working 2 feet deep. ‘The tines or knives, of great strength, are placed 
1 foot apart, and will work in grass Jand without disturbing the surface 
much. ‘They are also adapted to break up shelly rock or remove stones 
in arable land. We awarded the prize of 20/. to Messrs. Fowler and Co. for 
their subsoiler (No. 6511). 

Crass VIII. Best Digger, suitable for Steam-cultivation.—Messrs. Howard 
and Messrs. Fowler alone competed with their plough-frames (which have 
before received notice), fitted with digging-breasts in the place of the ordinary 
mouldboards. The work accomplished by both firms was of a similar cha- 
racter, the difference being due to the particular form of breast used. Messrs. 
Fowler worked two forms of breast, one having the upper prong 15 inches long, 
and the lower one shorter by an inch; the other having the upper prong 123 
inches long, and the bottom one nearly 2 inches longer. ‘This last 5-furrow 
digger was fitted with subsoils to follow in the furrows, and which worked to 
the depth of 14 inches. The price of this implement is 87/. 10s. Messrs. 
Howard’s digger worked with four furrows, the breasts having prongs the same 
distance apart as those of Messrs. l’owler, the top prong being 12 inches and 
the bottom prong 2 inches longer, with a little more upward curve. This 
implement made very excellent work. We awarded the prize of 28d. to 
Messrs. Fowler and Co. for their 4-furrow digger (No. 6492). 

Cuass IX, Best Cultivator, suitable for Steam-cultivation.—Messrs. Fowler 
began the trials in this Class with their 5-tine turning cultivator (price 60/.), 
which can also carry two extra tines, making the total width between the centres 
of these 5 feet 10 inches. This implement has been much improved in detail, 
and a considerable amount of unnecessary weight removed from it. ‘he frame 
is carried on 4-feet wheels, with 54-inch tires, which in working need not follow 
on the cultivated land. ‘The steerage is worked, as it is in all Messrs. Fowler’s 
implements, by worm and cogwheel, which gives the steersman great power 
and command over his implement and tnlimited range in turning. ‘There 
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being only one steerage-wheel and an ingenious method of attaching the rope, 
the implement turns very rapidly and without difficulty or fear of upsetting. 
The axle carrying the frame is cranked, by which means the whole of the tines 
are raised out of the soil when the implement is backed or turned. ‘This 
implement worked with several different-shaped points, did excellent culti- 
vating, and showed itself capable of dealing with any kind of soil. ‘he 
tines are fixed in the frame with bolt and pin, and can be easily adjusted, 
i the depth of the whole can be regulated by the notches and clutch on a 
ever. 
Messrs. Howard’s 5-tined double-action cultivator (price 25/.) was next 

tried, working with 18-inch shares, with prongs on the top of these to break 
up the soil, It made fair work, and the: bottom was very level and well cut. 
‘his implement is raised or lowered by set screws. The tines are so attached 

as to allow them to rock on the frame, so that the points taking the land may 
get a little more pitch than those which are being passed through the broken 
ground backwards. 

Messrs. Barrows and Stewart brought forward a “ Smith’s,” improved culti- 
vator, with five tines, 3 feet 10 inches wide between the centres of the outside 
tines, price 17/7. This broke up the soil and made good surface-work ; but the 
floor was very unlevel and badly cut, the two front tines going several inches 
lower than the hinder ones. 

Messrs. Howard next tried their 7-tine cultivator, 5 feet 8 inches wide from 
the centres of the outside tines. This is made on the same principle as their 
smaller implement before mentioned, all of wrought iron, and wheels 4 feet 
high. It was worked with 8-inch shares, and made fair work at 9 inches; 
leaving the surface rather flat, but the bottom level and good. 

Mr. Edward Hayes exhibited a form of “‘ Smith’s” which worked very fairly 
with 53-inch heart-shaped points, taking 8 feet 4 inches breadth from the 
centres of the outside tines; price 242. 

Messrs. Amies and Barford tried their ‘‘Smith’s improved” cultivator, 
3 feet 10 inches wide (price 217.), with seven tines. The work produced was 
not good, each turn of the implement producing a ridge, and the floor was 
unlevel, as was the case in all the trials of this kind of implement. This un- 
evenness of the floor, in which some of the tines have torn up the soil some 
2 or 3 inches lower than the implement was intended to work, is objectionable, 
and must cause a great amount of unnecessary draught on the rope. When it 
has been decided at what depth cultivating should be done, the implement used 
should move the soil uniformly to that depth throughout. We awarded the prize 
of 25/. to Messrs. Fowler and Co. for their 5 (or 7) tined cultivator (No. 6503). 

Cuass X. Best Skim-Plough or Scarifier, suitable for Steam-cultivation.— 
We had brought before us in this Class some of the cultivators previously 
noticed, fitted with broad shares to pare the surface. Messrs. Howard worked 
their 7-tined cultivator, which pared the soil to the depth of 3 inches uniformly 
and well. Messrs, Amies and Barford worked their 7-tine cultivator with 
12-inch shares, which also made very good work. Messrs. Fowler worked 
their large 11-tined cultivator, which proved itself as effective as a parer as it 
was when worked as a cultivator; and to this implement (No. 6499) we 
awarded the prize of 20/7. 

Cuass XI. Best Roller, suitable for Steam-cultivation—The exhibitors were 
Messrs. Fowler, Messrs. Cambridge and Parham, Mr. J. Williams, Messrs. 
Amies and Barford, Messrs. Howard, and Messrs. Sainty. The press-wheel 
roller of Messrs. Amies and Barford appeared to be best adapted for ordinary 
farm purposes, and the prize of 10/. was awarded to this firm for that 
implement (No. 2671). 

Cuass XII. Best Harrow, suitable for Steam-cultivation—Messrs. Howard 
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first brought before our notice their set of three heavy harrows, with fifteen 
chisel-shaped tines each, taking 12 fect of ground. ‘The harrows work inde- 
pendently, being attached at the ends toa bar, which is carried on a simple 
trame, with two wheels at each end, all being under steerage. Price 27/. 10s. 
These work backwards and forwards without turning: and the line of draught 

can be raised or lowered as required. 
Messrs. Howard also tried a lighter set, made on the same principle, taking 

10 feet 6 inches in width, price 227. 10s. In these the nuts are simply fixed 
by small pieces of hoop-iron, to prevent them from becoming loose. Messrs. 
Howard showed us another set of four lighter harrows, price 20/. ; with three 
extra barrows, as the last, to fit the same frame, 92. extra. 

Messrs. Fowler make three sizes of harrows to fit their frame. They brought 
to trial the medium-sized ones, containing 15 tines each, working 5 inches 
apart ; the total width being 15 feet. This is a well-known set and capable 
of almost any kind of work, from light cultivating to light harrowing; but, 
looked upon as a harrow proper, its price, 85/., appears rather high. We awarded 
the prize of 107. to Messrs. J. and I, Howard for their harrows (No. 1185). 

Cuass XIII. Best Drill, suitable for Steam-cultivation—Mr. Hensman 
exhibited a very useful drill, 7 feet 4 inches wide, with 13 coulters and 
self-balancing box, which can be raised on either side when working on uneven 
land. A handle to raise the coulters and one to alter the. gear are placed 
in the centre. A man walks behind and steers on either side. The coulters 
work on two bars, but are in too straighta line. The arrangements for turning 
require some little improvement. ‘The price of this drill is 407. 15s. 

Messrs. Howard's drill clears 8 feet 8 inches, has 12 coulters and a set of 
harrows to follow; price complete 607. It has a Priest and Woolnough’s skid to 
carry the pivot-wheel on turning, which is under the command of the steersman. 
There is a platform for the attendant; to this the harrows are attached by a 
chain working on a bar, by which means they are brought more on the drilled 
land, and thus cover the whole of the ground drilled. These worked remarkably 
well and turned without difficulty ; they can be lifted, if necessary, by the 
attendant. ‘The drill can be worked by horses. 

Messrs. Fowler and Co. brought two drills for trial, both of Mr. Coultas’s 
make, fitted up by themselves with frame and other arrangements to carry two 
sets of harrows, one to precede and the other to follow the coulters. The front 
harrows are lifted by the steerage during the act of turning, and the others are 
raised by the attendant with the same handle and at the same time that he 
lifts the coulters. The steerage is on the same principle as that used in their 
other implements, with one wide wheel, and acted very efficiently. One of 
these drills was fitted as a combined corn, seed, and manure drill, and the other 
as an ordinary corn drill. ‘The arrangements for carrying the harrows appeared 
to us to make these drills rather too ponderous and heavy. ‘The former clears 
7 feet 9 inches, price 95/.; the latter is 8 feet 6 inches wide, price 757. ‘Lhe 
harrows follow exactly in the track of the coulters, and consequently the wheel- 
marks escape being harrowed. 

Mr. Coultas’s drill is similar to the preceding, but of a lighter build, 
with india-rubber tubes to convey corn to the coulters. It is fitted with 
Fowler's steerage, which can be removed when required for horse-power. 
It has a platform behind for the attendant, and the coulters are lifted by 
a handle and windlass. Price 55/7. Width of drill 8 feet 6 inches. We 
divided the prize of 207. equally between Messrs. J. and F. Howard for 
Article No. 1182, and Mr. Coultas for Article No. 570. 

Crass XIV. Best Root or Stone Extractor, suitable for Steam-cultivation.— 
Messrs. Fowler exhibited an immense iron claw, similar to the claw-anchors 
used in steam-cultivating, It is 2 feet 8 inches wide, 2 feet 5 inches long, and 
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the size of the claws is 6$ inches by 2 inches. This is actuated by a movable 
pulley, by which double the power exerted by the engine is obtained. We 
awarded the prize of 10/. to this implement (No. 6514). 

Cuass XV. Best Combination of any of the above Implements not qualified 
to compete in Classes I., IT., or I1J.—'The offer of this prize only brought out 
one competitor, this being Mr. J. A. Williams, of Baydon, Wiltshire; his com- 
bination being a roller, cultivator, and set of three harrows, price 70/. The 
cultivator is suspended on the roller-shaft and by means of a lever is raised out 
of the ground when the implement commences to turn. ‘he roller, about 
2 tons weight, takes 8 feet of ground, and is followed by a cultivator; and the 
harrows, which take about 2 feet more in width, work on a bar carried on 
three wheels, which is to assist an attendant following in lifting. The harrow- 
bar is attached to the cultivator by chain (of too great a length); the roller 
has breaks for an attendant to use when travelling. During one journey of 
this implement it worked effectively ; but the turning arrangements not having 
been matured in detail, some difficulty was found at the land’s-end, and finally 
the arm to which the rope was attached became broken and put an end to the 
experiment. ‘The prize not awarded. 

Crass XVI. Best Implement or part of Tackle, suitable for Steam-cultiva- 
tion, of any other description, not qualified to compete in the preceding Classes. 
—In this Class we had eight exhibits, namely, six by Messrs. Fowler, consisting 
of one harrow-frame, two water-carts, two sleeping-vans, and one ditching- 
plough (an extraordinary implement), and two exhibits by Messrs. Howard, 
viz., their plough-frame, fitted with ridging bodies, and their small cultivator- 
frame fitted as a ridger and subsoiler. Messrs. Fowler’s harrow-frame, fitted 
with two ridging bodies, worked very steadily and well, and would have made 
excellent work if fitted with proper shaped mouldboards; and Messrs. Howard’s 
combined ridger and subsoiler showed itself in work to be a most useful imple- 
ment for steam-cultivation. Between these two implements we divided the 
prize of 20/,, and we recommended Messrs. Fowler’s ditching-plough as deserving 
a medal, y 

(Signed) James W. Kimber. 
Joun HIckEn. 

Remarks relating to the Table of Experiments (Table IIL) on 
Ploughing Machinery. 

The observations made and facts collected are in some instances not as 
complete as could be wished. ‘This arises partly from the ground actually 
werked by each implement not having been measured at once by the sur- 
veyor; partly from the imperfect manner in which some of the exhibitors 
complied with the very clear printed instructions issued by the Society with 
reference to the measurement of water and the preparations for the reception 
of the indicators; and partly from the extremely inclement weather and the 
badness of the water at Stafford. 

In column 9 the power expended in working the land has been represented 
by the work which would be necessary to raise the earth disturbed the tabular 
number of feet, or by the foot-lbs. of indicated work per lb. of earth moved. 
A singular and unexpected fact appears deducible, namely, that the absolute 
work in foot-lbs. necessary to cultivate the land does not depend materially 
upon the speed at which it is worked; that is, that the coal and water 
consumed per acre, will be the same if the implement travels fast or 
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slowly. In support of this, the following extract from the tables may be 
taken :— 

Indicated Work of Engine in ft.-lbs. per lb. of Earth moved. 
Foot-lbs. 

Amies and Barford—full-speed .. .. 0 «. 0 «. 126 
Fs hialifspeedveetwes ae) ewe) ULZIS: 

Barrows and Stewart—full- -speed OL Wo bore: ues 
4 3 halfspeed .. « .. 12:3 

J oF a PUUISSPECGy Fiteeis yaw yim LOO 
+ hallsspeediaivas | wt @-68 [rors 

Rave: usthorpe Company—full-speed.. ..  .. 21:0 
x0 re half-speed 55 BOO 1470) 
5 7p one-third speed ee loeD 

In three cases the slower speed took the more power, and in two only 
rather less. 

The Fisken high-speed hemp rope naturally attracted a good deal of atten- 
tion, he work expended per acre by the various roundabout systems stands 
in the following order :— 

Foot-lbs, 

The Fisken high-speed system .. .. .. «.. 2271 
Messrs. J, Howler and Co:/7.fyase weet) et mires O74: 
Messrs. Howard . oe SW el, she SEALY 
Messrs. Amies and Barford _ AS tia) eh 
Mecsrs. Barrows and Stewart ..  ./ 92. «» LL5 

The Fisken tackle worked Fowler’s implements, and these undoubtedly 
moved the ground in a more thorough manner than any of the others; hence 
the greater power absorbed by the first two competitors, but the 10 per cent. 
extra force required by the high-speed system over Fowler may be fairly laid 
to the charge of the hemp rope. ‘The figures above quoted also show that, in 
order to obtain a fair comparison between different systems of tackle, they 
should all be worked with the same implement under similar conditions of 
soil, in order to ascertain the useless resistance inherent in each. ‘The above 
averages for roundabout tackle are taken from trials at both Barnhurst and 
Stafford. To approximate nearer to similar conditions, the averages from 
trials of diggers only at Stafford, worked by various systems, have been 
extracted, and it appears that the 

Average foot-lbs. of work per lb. earth moved by 
Fowler’s various systems of tackle Be = 218 

Average foot-lbs. of work per lb. earth moved by 
Howard’s various systems = lee 

Average foot-lbs. of work per lb. earth moved by 
Ray ensthorpe (iiskem)hiacldles 2, st ea hee Pen 

Thus giving 5 per cent. advantage to the tackle of the first-named firms. 
Comparing the resistance of ploughs, diggers, and cultivators respectively 

on light and heavy land, it is found on taking averages from all the trials 
that the 

At Barnhurst. At Stafford. 

Average foot-lbs. of work indicated per yy — 177 O17 
of earth dug or ploughed ak nas 

Average foot-lbs. of work indicated per Dt ae eee ? 
of earth cultivated.. .. 1... } pete pian oie 

thus showing that the change from light to heavy land increased the resist- 
ance 28 per cent., and that the diggers and ploughs consumed about 10 per 
cent. more power than the average of cultivators exhibited. It further 
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appents from the diagrams that ploughing requires rather less power than 
digging, : 

From column 11 it will be seen that the strain on the wire-rope hauling 
the implement varied from over 4 tons in Messrs. Fowler’s 20-horse set down 
to 17 ton in Messrs. Barrows and Stewart’s roundabout. From the lightness 
of the strain on the rope and the small amount of power expended per acre by 
the latter firm, it is evident that the implements used did not move the land 
very efficiently, which was also the opinion of the Judges, derived from the 
appearance of the work. ‘The Fisken high-speed rope working Messrs. 
Fowler’s 5-tine cultivator ranks next in intensity of strain upon the wire rope, 
which amounted to over 24 tons. 

From a variety of causes it was found impracticable during the trials to 
determine the exact resistance of the high-speed hemp rope in the Rayens- 
thorpe tackle, but it was ascertained that the extension of the hemp rope 
some 200 yards at Stafford did not add to its resistance very materially. 

Column 17. The weight of the natural ground was taken in layers 6 inches 
deep, but the difference between the weights of the several layers was insig- 
nificant and quite irrecular. The weight of earth moved is calculated from 
the average of numerous measurements of depth taken by the Judges, these 
gentlemen being unanimously of opinion that direct measurement was a much 
more accurate method than the one previously practised of calculating the 
depth from the weight of earth moved. 

The observations on fuel, water, and lubrication are imperfect as regards 
Messrs. Fowler’s 20 and 12-horse double-engine sets. This is much to be 
regretted, and arose from the want of acreage at Barnhurst, and want of time 
and the inclemency of the weather at Stafford. The high-speed rope took 
the most lubrication, but this system to be properly tested should be worked 
for a considerable number of hours at a stretch. Messrs, Howard consumed 
the most fuel per acre. 

Referring to the averages of columns 20-28, and 25-28, it appears that 

The average consumption of coal = 161 Ibs. per acre. 
FA PY) water = 115 gallons per acre. 
ie - oil and tallow = 5:1 ozs, per acre. 
Bs 3 water per lb. of coal = 7:2 lbs. 
5 PA coal per mean indicated H.P. per 

hour, 7°1 lb. 
oa ry weight of earth moved per lb. of 

coall = 9:3 tons. 

(Signed)’ Hasrons AND ANDERSON, Consulting Engineers. 

August 1st, 1871. 

XXVII.— Report of the Judges on the Trials of Traction- Engines 

at Wolverhampton. By F. J. Bramweut,,C.H., and JAMEs 

Easton, C.E. 

Tur Wolverhampton Meeting is the first occasion on which the 
Society has brought to trial this important class of steam-engines. 
For many years past such engines have appeared at the shows 
of the Society as articles of exhibition and sale, but they have 
never until this year come before the Society’s Judges. Year by 
year when steam-ploughing has been tried, as at Leicester, many 
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of the engines employed have, as is well known, been self-propel- 
ling, and, therefore, truly locomotives for road or for farm ; but, 
nevertheless, they have been considered simply as ploughing 
steam-engines, and their merits have not been judged apart 
from those of the ploughing tackle which they drove. 

There appeared no valid reason why locomotive engines 
should not be made suitable for moving agricultural machinery, 
whether threshing, ploughing by means of windlasses, or for 
other purposes for which the farmer requires motive power; and 
it was with the view of encouraging the manufacture of such 
engines that the Society determined this year to offer a prize, not 
for a mere locomotive, but for ‘‘ the best agricultural locomotive 
engine applicable to the ordinary requirements of farming.” 

Before entering into a description of the nature of the engines 
which the exhibitors have brought forward to compete in this Class 
it may be as well to say a few words upon the history of common- 
road locomotion. It is now nearly forty years since Gurney 
(and there were probably others before him) exhibited his com- 
mon-road steamer as a competitor with the stage-coach of the 
period. He was speedily followed by Ogle and Summers, by 
Maceroni, by Russell (whose engine, however, threw great dis- 
credit on the cause in consequence of its exploding), by Sir 
Charles Dance, and by Walter Hancock. It was this latter 
gentleman who, from about 1825 to 1835, did more than any of his 
predecessors or competitors to show the feasibility of using steam- 
power as a means of propulsion on common roads at higher 

speeds than those attainable by the best stage-coaches. For many 
months together his steam-carriages, competent to carry from 15 
to 20 passengers, travelled regularly from the Bank to Padding- 
ton and back at the ordinary sixpenny fares then charged by the 
omnibuses, and besides the Paddington journey he very com- 
monly used to come out from and return to his factory at Strat- 
ford, his carriages passing through Whitechapel, Leadenhall- 
street, Cornhill, and the busiest parts of the City of London. 
In his steam-coaches he exhibited a very large amount of 
ingenuity and of engineering knowledge. ‘The boilers and en- 
gines he manufactured would compare favourably with the best 
productions of the present day—a great thing to say of a man 
who worked 35 or 40 years ago, when high-pressure light engines 
were so much less understood than they are now. The principal 
merit of his steam-carriage lay in the boiler. This was com- 
posed of a number of flat chambers which were ranged side by 
side, like books on a shelf, with a space, however, of about three- 
quarters of an inch between each two neighbouring chambers. 

_ The water and the steam were in the chambers. The pressure 
used was about 100 lbs., and evidently no shape could be more 
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improper to resist that pressure, or even a tithe of that pressure, 
than the flat chambers. But Hancock had this happy idea: 
he raised bosses (hemispheres) all over the surface of his cham- 
bers, and the summits of the bosses of one chamber bore upon 
the summits of the bosses of the neighboaring chambers through- 
out the boiler, and thus each chamber, by means of its hanees, 

served as the abutment for the chamber on either side of it, and 
they served as the abutments for it. The final pressure, that of 
the outside chambers, was taken by two thick wrought-iron plates 
against the flat surfaces of which the bosses of the outer chambers 
bore. Outside the plates were girders which projected beyond 
the ends of the chambers so as to admit of tie-bolts passing from 
the girders of one plate to the girders of the other, thus holding 
together the two plates containing between them the chambers 
of which the boiler was composed. There were also two other 
bolts—one low down and the other high up—which passed 
through the whole of the chambers. Washers were introduced, 
so as to leave an annular space round the bolts, and this annular 
space formed at the bottom the water connection, and at the top 
the steam connection. The boilers thus constructed were made 
of iron not more than one-eighth of an inch thick, and they were 
absolutely safe at 100 Ibs. They were placed immediately over 
a fire which played up between the chambers, the heat being 
compelled to pass up among the tortuous channels left between 
the bosses. These boilers were most rapid generators of steam, 
and they also were very free from “ priming.” This arose, how- 
ever, very greatly from the fact of Hancock having soon ‘disco- 
Porered that the best way to prevent a boiler from “ priming ” 
is to keep the steam at a high pressure in it, and it was with this 
object that he used an extremely small steam-pipe to supply his 
engines, 

The engines of Hancock’s steam-coaches were two-cylinder 
direct-acting inverted, communicating motion to the crank-shaft, 
which was at the bottom, On this crank-shaft there was a pulley 
shaped to take an ordinary chain, which chain worked another 
pulley on the axle of the driving-wheels. The chain-pulley upon 
the crank-shaft was provided with a clutch, so that the engine 
was thrown out of gear with the driving-wheels when it was 
required to run either for pumping or for blowing the fire, which 
was urged by a fan-blast. The driving-wheels were loose upon 
the axle, and were worked by clutches having a large amount of 
clearance. By this means, when easy curves were to be made 
on the road, one wheel was enabled to overrun the other to allow 
for the difference of travel between the wheel on the inner and 
that on the outer side of the circle. To make a very sharp turn, 
the clutch of the wheel that was intended to be on the inner side 
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of the circle was thrown out of gear, and when this was effected 
the carriage would come round in its own length. The steering 
gear consisted of a chain-wheel fixed to the fore axle, with the chain 
passing over a small pulley ona vertical steering-spindle. ‘There 
was a break for the steersman (to be pressed by his foot), which 
held the fore-wheels in any position in which he had put them, 
and which (except when he was in the very act of turning) saved 
his arm from the effects of the jar produced by the action of the 
road on the wheels. The waste steam was blown into a box 
before it was suffered to issue into the chimney. The chimney, 
however, was barely in sight; the fuel was coke: the steam 
escaped along with the products of combustion, and, except in 
case of very damp weather, was invisible. Thus ieee was no 
smoke and no steam, nor was there any noise of the waste 
steam ; neither was any machinery to be seen. It is quite certain 
that in respect of quietude of travelling, and in the way of not 
being an annoyance to others upon the road, Hancock’s 
coaches of thirty-five years ago far exceeded anything of the 
present day. ‘These coaches of Hancock’s commonly travelled 
10 miles an hour, and have travelled 14. It may be asked why 
it was that, if they were so meritorious in an engineering point 
of view, they did not continue to run? This is a difficult ques- 
tion to answer. Mr. Hancock always endeavoured to show that 
they paid, but it is believed that he was a better engineer 
and inventor than he was a commercial man. Be this as it 
may, however, it is unhappily the case that after many years 
of effort he gave up the endeavour, and with him common-road 
locomotion practically ceased ; railway s began to be established 
throughout the country ; the old coach speed of 12 miles an hour, 
or the fourteen miles per hour of common-road steamers, was not 
sufficient to satisfy the public, and the demand for something better 
than the stage-coach to travel on common roads died out, while the 
opposition of horsemen and of riders in horse-carriages continued. 
These persons naturally enough complained of the danger they 
were exposed to when some of their unreasoning animals took 
fright at machines, to the presence of which they had not been 
trained. 

After Hancock ceased his efforts, common-road locomotion, 
as has already been said, was practically in abeyance for many 
years, and when it was revived it was revived in the traction- 
engine form to compete with the horse in drawing heavy loads, 
anid not in that of the high-speed, light-loaded steam-carriage. 

Another instance in which slow-going steam locomotion has 
been revived within the last few years, is in connection with 
steam-ploughing. The carrying out of this great improvement in 
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agriculture has introduced steam-locomotives suitable not only 
for roads, but also fit to traverse the fields to be ploughed. 

The attention of engineers and others has been directed to the 
subject, ingenious minds have been at work upon the matter 
afresh, and there are now many forms of locomotives, most of 
which, it is true, are intended for no greater speed than three or 
four miles an hour, but some of which are competent to perform 
from eight to ten miles. 

Whether engines at these greater speeds will be suffered to 
run upon common roads is a question for the Legislature. At 
present they are forbidden to travel more than four miles an 
hour, and it is compulsory that they should be preceded by a 
man bearing a red flag to warn horsemen and others that such 
engines are coming, It is to be presumed that could it be shown 
the introduction of quick-going common-road steamers would 
really be a benefit to the community at large, the restrictions upon 
such steamers would be taken off, and persons who break-in 
horses would not consider their duties completed, nor the horses 
properly broken, until they had been made accustomed to the 
presence of such machines, ‘That horses can be broken so as to 
be utterly regardless of locomotives is well known. Any one 
who has seen their behaviour at the railway stations, where they 
are used for shunting, must know that there they regard the noise 
of a locomotive with absolute indifference. Asa matter of fact, 
by the time that Hancock had been running his steam-carriage 
two months upon the New Road, none of the omnibus horses 
paid the slightest attention to it, although at the commencement 
of his running they had frequently shied when he passed them. 

Having made these few preliminary remarks upon part only 
of the history of common-road steam locomotion, and upon its 
present condition and its prospects, we will now proceed to 
report upon the matters more immediately connected with the 
Wolverhampton Show. 

In the Report on the Engines tried at Oxford, the Judges 
alluded to the fact that the Society had left it to the exhibitors 
to determine what should be the dimensions of their engines; and 
the Judges in their report pointed out that while this was attended 
with the benefit of permitting each exhibitor to fully exercise his 
skill and judgment as to what were the proper dimensions and 
proportions for the nominal power of his engine, it left the cus- 
tomer in this difficulty, that in buying the nominal 4-horse engine 
of A, he might be buying either a larger or a smaller engine than 
the nominal 4-horse engine of B; and it was shown in the Report 
how the real horse-power, of 33,000 Ibs. lifted one foot high, which 
engines could exert, had increased year by year in reference to 
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the nominal power of such engines. It was stated that no pur- 
chaser would be contented without twice the nominal power, 
would not be surprised at thrice, would not object to four times, 
and that if he lived in the neighbourhood of a sea-port and had 
experience of the performances of marine engines, even as much 
as six times the nominal power might be looked for by him. 

This year the Society has gone further in leaving to exhibitors 
full liberty to exercise their skill and judgment. ‘They have not 
only given perfect freedom in respect of dimensions for a nominal 
horse-power, but they have also permitted the exhibitor to try 
the engines upon the dynamometer at any power he pleased not 
below the nominal, and to work at any pressure of steam he 
pleased, taking the precaution, however, to obtain from each 
exhibitor proper drawings of his boilers and a declaration of the 
steam-pressure at which he intended to work, and then ascer- 
taining by proof that the boilers were competent to sustain double 
that pressure, and by calculation that they were safe at three 
times that pressure. 

Furthermore, the proportions of the different parts being thus 
given by the exhibitor,enables the Judges in their report to tabulate 
them, so that the purchaser of an engine can see when he buys a 
certain nominal engine of A whether, taking heating surface and 
grate surface, as well as cylinder dimensions, into consideration, 
he is buying a more or less powerful machine than the engine of 
B of the same nominal power. 

On this occasion, also, the Society have acceded to the advice 
offered to them by their engineers, and by the past and present 
Judges in former reports, and have caused the amount of water 
evaporated by each exhibitor when on trial at the brake to be 
recorded, the oil and tallow consumed also to be recorded ; and 
further, they have directed each engine to be fitted with proper 
cocks for applying the indicators supplied by the Society, so as 
to enable the Judges to take indicator diagrams at the time the 
engines were being tried upon the brake. 

In the Oxford Report it was thought that it might be of 
interest to the readers of the Journal were the Judges to give a 
brief description of the nature and principles of the brake so long 
used by the Society for the purpose of ascertaining the perform- 
ance of the engines offered for trial. It may now perhaps be well 
to give (also briefly) a description of the nature, the principles, 
and the uses of the steam-engine indicator, now for the first time 
employed by the Society. 

Lhe Indicator—The steam-engine indicator was invented by 
the great James Watt. It is an implement by means of which 
an engine is caused to write on a piece of paper an accurate 
record of the performances that take place within the cylinder ; 
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it is a record which, to the uninstructed eye, is unintelligible, 

but by engineers is looked upon as the most reliable statement 

they can have of the duty done by an engine, inasmuch as it tells 

at each and every part of the stroke of the piston what are the 

effective pressures tending to produce motion, and what are the 

back pressures tending to detract from those effective pressures. 

We fear we must introduce a sketch here of an elementary 

indicator, as without it, probably, a verbal description would not 

be intelligible. 

Fig. 1.—Illustrating the Structure and mode of using the Steam-engine 

Indicator. 
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Supposing “ A,’’ Fig. 1, to represent the cylinder of a horizontal 

steam-engine from which it is desired to obtain indicator dia- 

grams, and supposing “ B” to represent the piston of that engine 

now at the right-hand end of its stroke, “ C” to be the clearance | 

between the piston and the right-hand cover. Suppose further 

that “‘D” is the cylinder of the indicator, of, say, half an inch 

area ; and suppose that ‘‘ E” is its piston attached to the rod “F,” 

having on it a spiral spring “ G,” and that in its normal con- 

dition the spring ‘‘G” holds the indicator-piston “ E” at the 

place shown on the drawing, and that the top of the piston-rod 

“F” of the indicator carries a pencil at ‘‘ F'” which presses 
7 99 

against a card or piece of paper “ H, 1, J, K,” and let “L” be a 
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cock by which the connection can be made when required between 
the end of the engine-cylinder “* A” and the bottom of the indi- 
cator-cylinder “‘D”; assume also that the card “ H, I, J, I 
can be drawn backwards and forwards by the cord “mM” being 
attached to some lever worked by the piston-rod, so that while 
the piston-rod moved through its whole stroke, say of 1 foot, the 
card **H, I, J, K” would move say 4 inches, and that as the piston- 
rod came back again through the foot, the card, by means of a 
spring * N,” could be drawn the 4 inches back again. 

In the condition supposed, it will be seen that the traverse of the 
card is one-third that of the piston, and is made rateable with its 
motion. Assume the card to have thus travelled while a pencil 
‘* F!” is applied to its surface, it will draw upon the card a hori- 
zontal line 4 inches long from “ F!” to “O!”; so far it will show 
nothing more than a proportion of the stroke of the engine. 

Next, suppose that the string ‘““M” is disconnected from the 
engine and that the card ‘ H,” &c. remains stationary, and then 
suppose that the cock “ L” is turned so as to connect the under- 
side of the cylinder “ D” with the right-hand end of the engine 
cylinder “ A.” So soon as the slide-valve opens to admit steam to 
the right-hand end of the cylinder ‘“‘ A.” to press the piston “ B” 
towards the left-hand end, the same pressure of steam would 
clearly be exerted below the indicator piston ‘‘E.” This piston 
being attached to the spring ‘¢ G,” would force that spring upwards 
rateably according to the pressure which came below it, and 
therefore the indicator piston-rod ‘ F” and the pencil ‘* F!” would 
rise as shown by the line “ F'* P'” to such a point upon the card 
as would represent the pressure per square inch of the steam in 
the engine cylinder, 

Suppose, for example, that the indicator-spring were one which 
would collapse 1 inch for every 50 lbs. pressure per square inch 
applied to the piston then if there were 100 Ibs. steam applied, 
the pencil would rise 2 inches from “ F*” to “ P?.” 

Suppose the piston “B” to have completed its travel towards 
the left-hand end of the cylinder, and the slide-valve to have 
opened so as to allow the steam between the right-hand end 
and the piston to escape, then the indicator-piston ‘‘ E” would 
return to its original position level with the line ‘ F! O',” with 
the exception of any little pressure that might remain in the 
cylinder in consequence of the steam not having perfectly escaped 
into the atmosphere ; but leaving this out of the question, it would 
have returned to the point “ F!”, 

The card, therefore, used in the ways described would show 
two things: one, that a certain percentage of the whole stroke of 
the piston was indicated by the line “‘ F', O”; the other, that 
the maximum pressure of the steam within the cylinder was indi- 
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cated by the line “F', P!”; but if this were all the indicator 
showed it would be but of little use, and it is not thus that the 
indicator is worked, The string “MM” is kept in communication 
with the lever worked by the piston-rod at the same time that the 
cock ‘¢L,” is open, so as to keep the indicator cylinder in commu- 
nication with the engine cylinder. The effect of this is, that 
assuming the pressure to exert itself with great rapidity, the pencil 
‘* FB!” (see Fig. 2) would trace a vertical line “ F', P!”on the card 
““H, 1, J, K;” and supposing the pressure to be maintained uni- 
formly throughout the whole of the stroke, then as the point ** F?” 
would be maintained at the level “P1” throughout the stroke, 
while the card travelled from right to left its 4 inches, the pencil 
would describe the top line ‘*P?, Q!;” then the slide-valve 
being opened to allow the steam to escape, the pencil would make 
a sudden drop from “Q!” to “O01,” and on the return journey of 
the card would trace the line “O!” “ F!” ; thus it would have 
described a parallelogram of which the horizontal line would 
represent a proportion of the stroke of the piston, and the vertical 
line would represent the pressure upon the piston ; the area of that 
parallelogram would therefore represent pounds pressure into feet 
moved through by the piston in its stroke or half revolution of the 
engine. Now, as has been before explained in the Oxford Report, 
a horse-power is supposed to be 38,000 lbs. moved through 1 foot 
in a minute of time, or equal thereto, viz., 11,000 moved through 
3 feet, or 1 lb. moved through 83,000 feet, &c. 

Figs. 2-5.—Indicator Diagrams. 
c=) 

FIG.2. FIG. 3. 

Supposing now, to take an example, that the lines “ Fo 
(see Fig. 2) represent 1 foot stroke of the piston, that that piston 
has an area, say of 100 square inches, that the line “ F1, P*” re- 
presents 100 lbs. to the inch, then we shall have 100 lbs. x 1 foot 
x 100 inches area = 10,000 as the work performed by the piston 
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in its one stroke or half a revolution, and if this be doubled for 
the whole revolution, then we shall get 20,000 lbs, through 1 foot 
as the force exerted by the engine, and supposing the engine to be 
making 100 revolutions in a minute, then 2,000,000 Ibs. through 
1 foot would be the force exerted by the piston of such an engine 
in a minute of time; this, divided by 33,000, gives 60 and 
about two-thirds horse-power, as what is called the gross indicated 
horse-power of such an engine. Before, however, the available 
power that the crank-shaft will deliver for pumping, threshing, 
ploughing, or for other purposes can be considered, an allowance 
must be made off the gross indicated horse-power for the friction 
of the engine. The diagram shown in Fig. 2 is a mere elemen- 
tary diagram, one that hardly ever occurs in practice, and if it 
does, is only justified by the desire to obtain the greatest possible 
power out of a given size of engine without regard to the highest 
economy. It will be seen that it supposes steam to have been 
admitted during the whole length of the stroke, and that no 
advantage whatever has been taken of the expansive use of the 
steam. 

Diagram, Fig. 3, shows steam working expansively. 
Assume, that, as in the former case, the pressure of the steam 

has been 100 Ibs. above the atmosphere, and has raised the pencil 
from ‘ F?” to ‘¢ P?”—assume also that during half the length of the 
stroke of the engine that steam has been admitted to the cylinder, 
but at that point, viz. at “ P",” all further inlet of steam has been 
stopped by the action of the slide,—the steam now in the cylinder 
begins to expand, and as it expands it loses pressure; by the 
time, therefore, the piston has got from “ P”” to “*P,”” the steam 
will have lost pressure, so that the pencil will gradually have 
dropped along the curved line “ P” P’’,” and by the time the 
piston has got to the end of the stroke ‘‘Q’,” the pressure will 
still further have diminished, say down to “ P?"".” 

An inspection of this diagram will show, that although only 
half the steam was admitted that was admitted in the case of 
diagram 2; the area of the diagram is very much more than half 
of that of Fig. 2; as a matter of fact, it is about ‘83 of that 
area, and thus a power of ‘83 has been obtained (by using the 
steam expansively) for half the fuel that was required in the case 
of Fig. 2. 

As a further illustration take Fig. 4, which is the diagram that 
would be made if the steam were cut off when the piston had 
moved one-fourth of the stroke. In this instance only one-fourth 
the steam would be required that was required for Fig. 2; but 
the total area of the diagram is about ‘54 of that of Fig. 2, so 
that °54 of the work is got for one-fourth of the steam. 

The diagrams given here are theoretical ones, which very 
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rarely occur in actual practice, and certainly not in the case of 
traction-engines, where the cylinders are fitted with only one 
slide worked by that which is called a ‘link motion.” 

Fig. 5 is areal diagram taken from the 10-horse engine, No. 
7001, of Aveling and Porter, when working at 30-horse-power 
upon the brake. 

Starting from the top point “ P',” the steam remanis at an 
uniform pressure to about the point “R.” Here the slide, which 
has been gradually closing, isso nearly closed as to ‘* wiredraw ” 
the steam, as it is called, and to cause it to fall in pressure 
following the curved line ; the closing being entirely effected, the 
expansion takes place as shown by the curved line “R,S.” At 
‘*S,” prior to the arrival of the piston at the end of the stroke, 
the steam is allowed to go into the atmosphere, and nearly sud- 
denly drops from “*S” to “T ;” and it is at this moment that the 
waste-blast is heard in the chimney ; when the piston reverses, 
there remains a slight pressure in the cylinder, which becomes 
less and less until by the time the piston gets to “ U,” the waste 
steam, with the exception of about 1 lb. to the inch has gone out 
of the cylinder; but this 1 lb. to the inch remains as a back 
pressure throughout the stroke, so that it keeps the line of the 
pencil 1 lb, above the line of no pressure, or the atmospheric line 
**O'”, F',” until the closing of the connection with the blast-pipe 
by the movement of the slide, which occurs at the point ‘ V,” 
after which time the steam remaining in the cylinder is com- 
ressed, raising the indicator-pencil according to the curved 

limes. if Vi4VWV on 
In this instance, the effective work done by the engine is re- 

presented by the area contained within the irregular figure 
«P| R,S, T, U, V, W;” this is after allowing for the back 
pressure and the compression, which are contained between that 
figure and the lines “* O1 F? P?.” 
We have now described how a diagram is taken from one end 

of the cylinder. ‘To obtain it from the other, all that has to be 
done is to connect a pipe, as shown by “ X” in Fig. 1, to the 
left-hand end of the cylinder “ A,” and then the diagram, having 
been obtained from the right-band end, and the cock “ L” shut, and 
the cock “ Z” in the pipe ‘‘ X.” opened, a diagram from the left- 
hand end may be got on the same piece of paper, and would, if 
the engine were perfectly equal in performance at the two ends, 
be represented by the dotted line upon Fig. 5. The sum of 
these two areas will represent pounds pressure through the length 
of the stroke of the piston ina whole revolution, which, multiplied 
by the area of the piston and the number of revolutions per minute, 
will, as before, give the foot-lbs., which, being divided by 33,000, 
will give the gross indicated horse-power of such an engine, 
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The indicator described is that first invented by Watt, with a 
flat card reciprocating in front of the pencil, and with the piston 
connected directly by its rod to the pencil at “‘F'”. Since the 
day of Watt the indicator has been improved in construction, 
the flat card has been replaced by a piece of paper partaking of 
the character of that ordinarily employed in metallic memo- 
randum books, which paper is wound round a cylinder caused 
to have a reciprocating revolution by means of a string and 
spring; and the pencil, instead of being directly attached to the 
end of the indicator piston-rod, is attached to a lever which 
multiplies the motion of that rod, so that the piston of this 
indicator has but a small stroke. The object of this last im- 
provement is to get rid of the undulations arising from the 
momentum that takes place in the piston of the indicator when 
applied to engines working at high velocities. Formerly with 
Watt’s indicator it was difficult to obtain steady diagrams from 
an engine working more than 50 revolutions; by the use of the 
improved indicator good diagrams can be obtained up to 200 
revolutions, but above this they begin to partake of the undu- 
Jatory character of the diagrams from the old indicators. 
Entries for Trial.—Originally there were 13 engines entered 

for trial in Class X VIL. viz., 4 by Aveling and Porter, 1 of Ashby, 
Jeffery, and Luke, 1 by Tuxford and Sons, 2 by Burrell, 1 by 
Maude and Walker, 1 by Howard, 1 by the Perseverance Iron 
Works (Robey and Co.), and 2 by Ransomes, Sims, and Head. 
These last two entries related, however, in fact, to only one 
engine, but one appearing in two characters, the first with india- 
rubber tyres, and the second with iron tyres. Aveling and 
Porter did not bring their 12-horse engine to the trial yard, 
Messrs. Ashby, Jeffery, and Luke, and Messrs. Maude and Walker 
were not ready, and Messrs. Robey kept their engine at Lincoln. 
Thus the 12 engines were reduced to 8, one of which, however, 
—that of Ransomes, Sims, and Head—counted for two entries, 
making 9 entries. These 9 entries may be divided into 5 
distinct groups: first, the locomotive type of boiler, with iron 
driving and steering wheels. Of this type were Aveling and 
Porter’s 10-horse, No. 7001; their 6-horse, No. 7002; Burrell’s 
8-horse, No. 8660; and Tuxford’s 10-horse, No. 2677. Second, 
the locomotive type with iron wheels containing india-rubber 
between the outer and inner tyre. Of this only one was exhibited, 
viz.: Aveling and Porter’s 6-horse-power, No. 7003. Third, 
the Howard “safety boiler, 10-horse- -power, No. 1170, mounted 
on ordinary iron driving and steering wheels. Fourth, the 
Thomson vertical pot-boiler, with indiarubber tyres to both 
the driving and steering wheels. Of these two were exhibited, 
viz., Ransomes, Sims, and Head’s 8-horse-power, No. 2149, and 
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Burrell’s 8-horse-power, No. 3661. Fifth, Thomson’s vertical 
pot-boiler with iron wheels. Of this type Ransomes, Sims, and 
Head exhibited one engine, No. 2150. 

Reverting to the entire liberty left to exhibitors as to the pro- 
portions of their engines for a nominal horse-power, it may,be 
well to compare those proportions with some standard, and the one 
we propose to take is that employed at the Bury Show for single- 
cylinder engines, viz., 10 circular inches of piston area for each 
horse-power. ‘The strokes of the various engines differed so little 
among themselves, none being under 10 inches, and none over 
1 foot, that there is no impropriety in assuming that the feet run 
per minute of piston might be the same in all the engines, the 
difference in the length of the strokes being corrected by a corre- 
sponding difference in the number of revolutions. This being so, 
and the boilers being suitably proportioned, the relative number 
of circular inches given by exhibitors to a nominal horse-power 
would represent the relative value of the engines in point of 
utmost power to a customer, 

Aveling and Porter's 10-Horse-power Engine.—The first engine we will 
describe, as it was the first which was tried upon the brake, is Aveling and 
Porter’s 10-horse-power engine, No. 7001, price 8907. The boiler of this 
engine is of the ordinary portable engine or locomotive type, having“a fire-box, 
barrel smoke-box; and funnel, this latter by-the-by was cast iron, which 
the makers’ insist is much more durable than the ordinary wrought-iron con- 
struction. The area of the fire-grate is 62 feet; there are 53 tubes, 24 external 
diameter, giving a collective area of 169% feet, which, with the fire-box area, 
354 feet, makes up a total heating surface of 204% feet. The collective area — 
for draft through the ferrules of the tubes is ‘75 foot. The engine is a single 
one ; the cylinder is 1 foot stroke by 10 inches bore = 100 circular inches area, 
thus giving the exact Bury standard of 10 circular inches for each nominal 
horse-power. The cylinder is mounted on the fore end of the boiler. It is 
contained in and forms part of a casting, which is at once steam-chest, slide- 
jacket, steam-jacket, and cylinder. The steam on its way to the steam-chest — 
passes through the jacket round the cylinder, which jacket is thus always open 
to the boiler. The regulator and throttle-valves are between the steam-chest 
and the slide-jacket. Within the barrel of the boiler a cast-iron baffle-plate is 
placed over the steam outlets, with the view of preventing “priming.” The 
crank-shaft is of the bent construction, and is mounted in brasses carried in 
wrought-iron plummer-blocks. These are supported on bracket-plates. The 
outer bracket-plate of each plummer-block is formed by continuing the fire-box — 
side upwards (and, as will be seen immediately after, these same sides are pro- 
longed backwards to support the second motion-shaft), the inner bracket-plates 
for the crank-shaft plummer-blocks rise from the top of the fire-box to which — 
they are riveted. On the left-hand end of the crank-shaft is a fly-wheel 
driving pulley, from which power can be taken for threshing, &., and the 
shaft itself is prolonged beyond the pulley to receive a coupling for an universal 
joint-shaft to drive a windlass for ploughing. On the right-hand end of the 
crank-shaft is a pinion, which gears into a spur-wheel on the second motion- 
shaft. This shaft extends across the back of the fire-box, and is carried in 
bushes bolted to the bracket-plates, which, as already mentioned, are the same 
plates as those that are carried up to support the crank-shaft, they being caused 
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to extend behind the fire-box far enough to receive the second-motion shaft- 
bushes. ‘The spur-pinion on the right-hand end of the second-motion shaft 
gears into a spur-wheel, which runs loose upon the axle of the driving-wheels, 
and carries in itself two bevel-pinions, which gear into two bevel-wheels, the 
left-hand one keyed fast on the driving axle, the right-hand one attached to 
the right-hand driving-wheel boss, which runs loose upon the axle. The left- 
hand driving-wheel is also loose upon the axle, but can be attached thereto by 
a pin, which slides through its boss and fits into one of four recesses provided 
in the break-wheel, which is keyed fast on the driving-axle, at the left-hand 
side of the fire-box. 

Those who are conversant with some of the traction-engines that have been 
made of late years, and, still more, those who are conversant with cotton- 
spinning machinery, will see that the driving power is applied to the two 
wheels by means of what is now, and properly, called a compensating motion, 
but which in cotton-spinning machinery is known as the “ Jack-in-the-Box.” 
While going along a straight road the bevel-pinions act as mere fixed drivers 
to the right and left-hand bevel-wheels, and have no motion of rotation round 
their own axes; but should the steering require the engine to make a curve, so 
that the wheel on the outer side must traverse a greater space than the wheel 
on the inner side of the curve, then the pinions begin to revolve about their 
axes to such an extent as to compensate for this difference of motion. Several 
makers have applied the compensating motion to traction-engines before, but 
they have been tempted to abandon it, because if one wheel gets into a slippery 
hole while the other remains on comparatively firm ground, there is a liability 
that the energy of the engine would be spent in driving the wheel in the 
slippery hole, instead of the wheel upon the firm ground. Mr. Aveling, however, 
says he finds the convenience for general work in this compensating arrange- 
ment so great, that he prefers to use it, putting in spikes to the wheel which 
may be in the hole, and thus giving an abutment for the motion to work upon. 

Further on, when we relate the trials which took place upon the high road 
it will be found that the use of the jack-in-the-box did give occasion under the 
most severe load for one wheel to run round while the other stood still. We 
should recommend to the ingenuity of Messrs. Aveling and Porter, and to that 
of the other exhibitors, the solution of the problem how, without complication or 
expense, to arrange a motion by which the jack-in-the-box might at will 
be thrown out of gear, so as temporarily to drive the wheel by a rigid connection. 

It may be as well here to state that the driving-wheels, which are 6 feet 
in diameter, and 1 foot 6 inches wide, have cast-iron rims, made with a sort 
of cellular pattern, to work upon the road, and are each provided with seven 
pairs of holes, to receive either spikes or the pins by which pieces of angle- 
iron, called paddles, are bolted across the faces of the wheels. The steering- 
wheels have also cast-iron rims, with a fillet upon them to prevent their slipping 
sideways when traversing “ side-long” ground. ‘hey are carried on a fixed 
wrought axle attached to the under-side of a wooden bed. A perch-pin passes 
through the axle, through this bed, and through a wrought bracket formed on 
the bottom of the smoke-box and barrel. The lower end of the pin is stayed 
in the ordinary way, as in portable engines, by a stay-rod, which extends 
back to the front of the fire-box. To the outer ends of the wooden bed two 
chains are attached, which are led away to an axle carried in brackets at the 
front of the fire-box, around which they are wrapped in contrary directions. 
On the right hand of the axle there is a worm-wheel, driven by a worm-pinion, 
fixed on the lower end of an inclined shaft, the other end being within easy 
reach of the driver as he stands on the foot-plate of the engine behind the fire- 
box. He has also close to his hand the reversing handle, the steam-regulator, 
the ash-pan damper-handle, and the brake-handle. The feed-pump regulating 
cock is also close to him; and thus one maa, or, in fact, one boy, can with the 
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greatest ease not only fire but steer, and in every way control the action of 
the engine. The notch-bar, in which the spring-catch lever of the link motion 
is retained, is made to slide through a mortice in a bracket; and its position 
can be regulated by meaus of a hand-wheel, and a screw of sufficient range to 
move the notch-bar a distance a little more than the space between any two 
notches. Thus the desired point of expansion can be reached with the greatest 
nicety. It certainly did seem to us that the simplest way to have effected 
this would have been the direct application of a screw, as is now very fre- 
quently practised in locomotive engines, but Messrs. Aveling and Porter say 
that they find it is somewhat cheaper to provide the arrangement they have 
than the single screw and nut. ‘The feed-pump is fastened on to the left-hand 
bracket, which carries the second-motion shaft, and is worked by a separate 
eccentric on the crank-sha{ft. The pump is always at work, and the amount 
of water is regulated by a cock in an overflow-pipe. When this cock is shut, 
the whole of the water goes into the boiler; when it is open the whole of the 
water returns to the tank. When travelling along a road with the tank full 
of water, in which state it contains 200 gallons, the feed-water is not heated, 
because the back-pressure of the steam is not sufficient to overcome the head 
of water. But when the engine is being used as a motive-power in a farm- 
yard, then a branch-pipe, which is led back to the tank from the waste steam- 
pipe heats the feed-water. The engine is provided with a governor, to make 
it self-regulating when acting as the driver of machinery. 

The toothed gearing of this engine was, with the exception of the wheels in 
the jack-in-the-box, of malleable cast iron. Mr. Aveling explained that in 
engines supplied to a customer these wheels also would be of malleable cast 
iron, but that he had not had time to get a set annealed. 

The first trial to which engines in this class were subjected was an ordinary 
dynamometer trial, by which for years past engines exhibited at the Society’s 
Shows have been tested, 

Aveling and Porter’s 10-horse-power engine, No. 7001, which we have de- 
scribed, was,in accordance with the liberty granted, declared at 115 lbs. pressure 
of steam and at 30-horse-power, and was supplied with the usual 14 lbs. of 
coal for each horse-power; and with this quantity she ran at the declared 
revolutions—viz., 120 a minute—for 3 hours 44 minutes and 85 seconds 
mechanical time, showing a consumption of 8°73 lbs. of coal per horse-power 
per hour. This is not up to the very highest standard of economy that has 
been attained with Portable Engines at previous shows: but then those 
engines were working only at their nominal power; they were provided with 
double slides to their cylinders, and were in the charge of numerous attendants ; 
while with respect to the engines in Class XVII. this year the power at which 
they were worked in all cases exceeded their nominal—in this instance, three 
times—the only expansion was that obtained by the use of the link-motion 
upon a single slide, and they were worked in each case by one attendant only. 

Looking at these facts, we consider the performance of this engine, in 
developing a horse-power for 3°73 lbs. of coal per hour, extremely satisfactory. 

The indicated horse-power, as ascertained from diagrams taken during the 
run (a copy of which is given in Fig. 6), amounted to 35 horse-power, giving 
a consumption of only 8:2 lbs. of coal per gross indicated horse-power per hour. 
The evaporation was 7°62 lbs. of water for 1 lb. of coal. The average tem- 
perature of the feed was 175°. The oil and tallow used were 1 lb. 124 ozs., 
being at the rate of 23 ozs. per actual horse-power per day of 10 hours. 

It is very gratifying, indeed, to be able to record at last the indicated horse- 
power of engines while being tried on the brake, because it gives one the 
means of comparing their performance with that of engines employed for other 
purposes, such as for driving machinery or for propelling vessels. In these 
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cases, testing by the dynamometer-brake is not, and, in fact, could not be 
applied; the power, therefore, which is reported is invariably, in the case of 
marine engines, the gross indicated horse-power, and the consumption of fuel is 
referred to this gross indicated horse-power; and certainly, now that the com- 

Fig. 6.—JIndicator Diagram of Messrs. Aveling and Porter's 10-HHorse- 
power Locomotive, No. 7001. 

parison can be made, the agricultural engineers may be well satisfied to find 
their non-condensing engines working down to, if not below, the average 
consumption of extremely good condensing engines in the navy. No doubt this 
excellent result is largely due to the fact of the exhibitor being permitted 
to work at a really high pressure. It cannot be too constantly urged upon 
engineers and upon users of engines that the employment of a low pressure 
in non-condensing engines is an extremely wasteful thing ; yet, clear as this 
is or should be to an engineer, the users of engines certainly do not recognise 
the truth of the proposition, as one may hear a man boasting, “I have got an 
extremely good engine (a non-condensing one): she will drive the whole of 
her work with 380 lbs. steam ;” never reflecting that when he is using steam 
at only 30 lbs. above atmospheric pressure in a non-condensing engine, one- 
third of the whole of the fuel is consumed in getting the steam up to the 
atmospheric pressure; while if he were to use the steam at 120 lbs. to the 
inch, only one-ninth of the fuel would be so wasted. 

Refore proceeding to relate the next trial to which this and the other 
engines in Class XVII. were subjected, it will be well probably to describe 
those other engines, and to state their performances on the brake. 

Aveling and Porter’s 6-Horse-power, No. 7002, Price 300/.—This engine 
is generally similar to their engine No. 7001, already described. The principal 
points of difference are that the steering-wheels are wood; that the driving- 
wheels, which are 5 feet diameter and 10 inches wide, have wrought-iron 
tyres, with strips of wrought iron riveted on angleways; that the feed-pump 
regulation is made by a cock in the suction-pipe; that the reversing-handle 
is not provided with a screw adjustment, and that there is not any brake. 
‘The boiler of this engine contains 28 tubes, of 25 inches outside diameter. The 
fire-grate has an area of 4°33 fect, and there is a total heating surface of 
106 feet and a flue-area of 534 foot. The diameter of the cylinder is 
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72 inches, and the length of the stroke 10 inches. This diameter of 7? inches 
gives an area of 60 circular inches, thus allowing the Bury standard of just 10 
such inches to each horse-power. 

During the trial on the brake this engine was worked at 160 revolutions per 
minute at 115 lbs. pressure of steam, and at 18-horse-power, being three 
times its nominal; and it consumed 4°42 lbs. of coal per horse-power per hour. 
It evaporated 7°46 lbs. of water per Ib. of coal. The average temperature of the 
feed-water was 183°. The oil and tallow consumed were 1 Ib. 15 oz., being 
at the rate of 52 ozs. per actual horse-power per day of 10 hours. 

The indicator diagram, of which Fig. 7 is a copy, showed that 20°5 horse- 

Fig. 7.—Indicator Diagram of Messrs. Aveling nd Porter’s 6-Horse- 
power Locomotive, No. 7002. 

power were developed, equivalent to a consumption of 3°9 lbs. of coal per 
gross indicated horse-power per hour. 

Burrell’s 8-Horse-power Locomotive.—The next engine in Group 1 is that of 
Mr. Charles Burrell, No. 3660, 8-horse-power, price 370/. This is an engine 
of the locomotive type. The fire-box has an area of grate of 3°9 feet. There 
are thirty-three 24-in. outside-diameter tubes in the boiler, giving, with the fire- 
box, a total heating surface of 145°38 feet. The flue area through the ferrules 
of the tubes is ‘63 foot. The cylinder is a single one, of 12 inches length of 
stroke, and 9 inches diameter = 81 circular inches, or 102 inches per horse-power. 
This engine was declared to work at 16-horse-power, at 120 lbs. pressure, and at 
150 revolutions. The cylinder is fixed upon the fire-box end of the boiler. It 
is cast in one with the steam-chest, on which is mounted the adjustable safety- 
valve; there is a another valve upon the barrel of the boiler. The cylinder is 
steam-jacketed on one side only. The crank-shaft is a forged and not a bent 
shaft, and is supported on a saddle-casting bolted on the front of the boiler. 
At the right-hand end of the crank-shaft there is a fly band-wheel for delivering 
power to a threshing or other machine; and adjoining that wheel, on its inner 
side, and also at the left-hand end of the crank-shaft, there are sliding pinions 
to be put into gear (when travelling), with spur-wheels carried upon the 
second-motion shaft. The pinion on the fly-wheel side is for the quick speed, 
and that on the left-hand side is for the slow speed. The second -motion 
shaft carries loose on it at each end two pulleys to take pitched driving-chains. 
These two pulleys are coupled up to the second-motion shaft by clutches, the 
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handles of which extend forward of the smoke-box, so as to be within reach of 
the steersman (who, in the case of this engine, is in front, and has nothing to 
do with the firing or stopping and starting of the engine). These tooth- 
wheels work two pitched chains, made of wrought iron, case-hardened, with 
j-inch steel pins, which take directly on to other tooth-wheels attached to the 
inner side of the driving-wheels. ‘These driving-wheels are 5 feet 6 inches 
diameter, 14 inches wide, and have cast-iron tyres, on which are riveted 
bands placed angleways. The wheels are provided with holes to take iron 
paddles or wood blocks, eight on each wheel. The main axle is carried in two 
cast brackets, bolted on to the sides of the fire-box, across the front of which 
the axle passes. Each of these brackets contains a volute spring, on which the 
engine is supported. The steering-wheels have cast-iron rims with pro- 
jecting ribs, and a wrought-iron axle below a cast-iron bed, on which is a 
semicircle taking the steering-chain. This is a flat-link chain, passing over 
a toothed pulley at the bottom of the upright steering-spindle; this spindle-is 
carried in a column, and is surmounted by a worm-wheel driven by a worm- 
pinion on the hand-wheel shaft. The feed-pump is immediately below the 
left-hand end of the crank-shaft, and is worked by a separate eccentric. The 
regulation of the feed is made by a cock in the suction-pipe; the handle of 
this cock, and that of the ashpan-damper, the reversing-handle, and the steam- 
handle, are all brought within reach of the fireman, who stands in a portion 
partitioned off the coal-box, which is carried on the main traction-iron. This 
engine is not fitted with a brake. The water, 160 gallons, is contained in a 
tank suspended below the barrel of the boiler. The water is not heated by 
the waste steam, although a little condensation from the waste steam gets into 
the'tank. There is a heating-pipe from the boiler to blow into the tank when 
the steam is high. This engine consumed 5:02 lbs. of coal per horse-power 
per hour, and evaporated 7°36 lbs. of water per 1 lb. of coal, and consumed 
ee 2 ozs. of oil, being at the rate of 4 ozs. per horse-power per day of 10 
ours. 
The indicator diagrams, of which the figure below is a copy, show that 

Fig. 8.—Indicator Diagram of Messrs. Burrell’s 8-Horse-power 
Locomotive, No. 3660. 

19°15 gross indicated horse-power were obtained by a consumption of 4:19 Ibs. 
of coal per gross indicated horse-power per hour. It will be seen, on an 
examination of these diagrams, that the slide was not well set, and that much 
more power was developed at the crank end than at the back end of the 
cylinder, 
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Tuxford and Sons’ 10-Horse-power Engine.—The fourth and last engine 
in Group 1 was Tuxford and Sons’, No. 2677, 10-horse-power, price, 3900. 
This is an engine of the locomotive type of boiler, with a single cylinder 
12 inches length of stroke and 9 inches diameter of bore, giving an area of 
81 circular inches, or only 81 inches per horse-power, instead of the 10 
inches of the Bury standard. The area of the fire-grate is 4°23 feet; the 
heating surface of the fire-box, 21°41 feet; and of the tubes, 132°75 feet— 
together, 154°16. The flue area, through the tubes, is °6 foot. The cylinder, 
which is steam-jacketed, is placed upon the barrel of the boiler at the smoke- 
box end. The crank-shaft is over the fire-box, carried in plummer-blocks, 
fixed to a saddle-casting bolted on to the top of the fire-box. It should 
be stated that, unlike the other engines of the locomotive type, this engine 
runs fire-box first, but as in all previous instances the terms right and left 
have been used when the spectator is supposed to stand at the fire-box 
end and to look towards the funnel, the same positions will be assumed 
in the case of this engine. At the left-hand end of the crank-shaft is a fly- 
wheel driving-pulley, and at the right-hand end is a clutch, which can be 
slidden into gear (when the engine is required to travel) with a wheel having 
teeth to receive a pitch-chain. This chain drives a larger-toothed wheel loose 
on the right-hand end of the second-motion shaft, which is supported in a 
wrought-iron framing—hereafter to be described—and extends across the 
engine under the barrel of the boiler, and on the fire-box side of the driving- 
wheels, which in the case of this engine are near the smoke-box. ‘The chain- 
wheel on the second-motion shaft contains two bevel pinions for a jack-in-the- 
box motion; it drives at its right-hand side a bevel-pinion loose on the 
second-motion shaft, and attached to a spur-pinion which gears into a spur- 
wheel, keyed on the boss of the right-hand driving-wheel ; and on its left-hand 
side it gears with a bevel pinion keyed on the second-motion shaft, at the left- 
hand end of which is a spur pinion, to gear into a spur wheel keyed on the 
boss of the left-hand driving-wheel. From this it will be seen that the jack- 
in-the-box principle is applied, not directly to the driving-wheels themselves, 
as in the case of Aveling and Porter’s engines, but to the second-motion shaft. 
The driving-wheels, as will have appeared from the foregoing, are loose upon 
the main axle: they are 5 feet in diameter and 1 foot 4 inches wide; their 
rims are made of wrought iron, and on the rims bands of iron are riveted 
diagonally at intervals. ‘The engine has a single slide, worked by a link motion. 
The feed-pump is worked off its own eccentric. ‘The reversing-handle, steam- 
reculator, and the regulator for the amount of feed water are brought within 
the control of the fireman. At what would ordinarily be the back of the fire- 
box, but which, having regard to the way in which this engine journeys, is 
in this case the front, there is an enclosed space for the fireman, the steers- 
man, and the fuel. The two fore-wheels are each carried on a short pin, 
projecting from the under end of a vertical plunger. ‘This plunger works in 
euides upon the sides of the inclosure where the fireman stands. ‘The upper 
parts of the plungers enter cast-iron boxes, in which are volute springs. At 
the lower ends of the plungers there are lever arms, to which rods are attached, 
and are led away to levers placed upon the bottom end of the steering-spindle. 
This is vertical, is carried in a suitable casting, and is surmounted by a worm- 
wheel, driven by a worm-pinion on the steering-wheel spindle. Below the 
barrel of the boiler there are a pair of side frames; these are hinged at one end 
to a bracket on the fire-box, and at the other, or smoke-box end, work between 
guides, and are provided with rods entering into boxes in which are placed 
india-rubber springs; thus both the driving and steering wheels are spring- 
mounted. ‘he left-side driving-wheel is fitted with a break. The steering- 
wheels have a projecting rib to prevent the engine sliding in “ side-long ” ground. 
The water-tank is in the form of a smoke-box, and is placed where the smoke- 
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box is usually situated. It contains within it a real smoke-box, which in this 
case is a very sroall one, just of sufficient size to admit of access being obtained 
to the tubes. From the top of this smoke-box a funnel rises through the 
water-tank, above which it is continued by a chimney of the ordinary con- 
struction. By this arrangement it is intended to absorb a certain portion of 
the waste heat for heating the feed water. There is also, with the same 
object, a branch in the exhaust-pipe. his engine was declared to work at 
20-horse-power, or double its nominal, at 165 revolutions, and at 120 lbs. 
pressure. It consumed 5°95 lbs. of coal per brake horse-power per hour. 
he water evaporated was 7°28 Ibs. for one pound of coal. ‘The oil used was 
11} ozs., equal to 24 ozs. per real horse-power per day of 10 hours. 

The indicator diagram, of which a copy is given below, shows that 23°55- 

Fig. 9.—Indicator Diagram of Messrs. Tuaford and Son's 10-Horse- 
power Locomotive, No. 2677. 

horse-power was developed. The consumption of coal was therefore 5:06 lbs. 
per gross indicated horse-power. 

If anything were wanted to confirm the engineers and judges in their view 
of the desirability of taking indicator diagrams, it would be afforded by the 
instance of thisengine. An examination of the diagrams thus taken will show, 
that while one end of the cylinder was developing 17‘91-horse-power, the other 
end was developing only 5°64. Had the maker taken diagrams before he 
exhibited the engine, it is certain that he would have altered his slide so as to 
have corrected this error; and had he done so he would undoubtedly have 
obtained a far better result upon the trial. 

Aveling and Porter's 6-Horse-power, Group 2.—Locomotive engines with 
indiarubber internal tyres.—The only engine in this group was Aveling and 
Porter’s 6-horse-power, No. 7003, price 340/., which is precisely similar to 
No. 7002, with the exception that the driving-wheels are fitted with Mr. 
William Bridges Adams’s indiarubber spring inner tyres. The outer tyres of 
the wheels are 11 inches wide. Upon the interior of these tyres are riveted 
two angle-irons, with their vertical limbs inwards, leaving a space of 7 inches. 
Between these two angle-irons is placed a layer of indiarubber an inch and 
a-half thick, within which is the inner tyre of the wheel, formed of a T bar, 
with a 4-inch web and a 6-inch table to bear on the indiarubber. There is no 
connection of any kind, beyond frictional connection, between the inner tyre 
and the indiarubber, or between the indiarubber and the outer tyre. No. 7003 
was tried upon the break at 15-herse-power, and consumed 4°42 Ibs. coal 
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per horse-power per hour. It evaporated 7:76 Ibs. of water per lb. of coal 
consumed, The indicator diagram, of which a copy is given below, shows 

Fig. 10.—Indicator Diagram of Messrs. Aveling and Porter's 6-Horse- 
power Locomotive, with Internal Indiarubber Tyres, No. 7003. 

the gross indicated horse-power to be 17°6, and the consumption of coal there- 
fore to be 3°77 lbs. per hour for each such horse-power. ‘The oil and tallow 
used were 2 lbs. 103 ozs.; but this large quantity was entirely due to a bearing 
having been suffered to become hot; and as the run could not be stopped to 
cool the bearing, excessive lubrication had to be kept up. The temperature 
of the feed water averaged about 130°. 

Howard’s 10-Horse-power, with Safety Boiler.—The 8rd Group, that of the 
Howard Safety Boiler, with rigid iron wheels, comprised only one entry, viz. 
Messrs. J. and F. Howard, of Bedford, No. 1170, price 4107. This is a 
10-horse-power engine, single cylinder, having a length of stroke of 1 foot, and 
a diameter of cylinder 10 inches, giving the exact Bury standard of 10 circular 
inches per horse-power. 

This engine is provided with one of Howard’s safety boilers, and was declared 
to work at 180 lbs. pressure. 'This boiler consists of five vertical rows of tubes. 
The centre three rows are each composed of a nearly vertical pipe of a D shape 
when viewed in plan, having the flat side of the D towards the front side of 
the engine. From this flat side, six nearly horizontal pipes, 9 inches in 
diameter outside and 5 feet long, extend towards the front of the engine. 
The two outer sections are also made of D pipes and horizontal pipes, but in 

- their case the horizontal pipes are only 7 inches outside diameter, and just touch 
each other as they lie one above the other ; while with the three inner sections 
there is a space of 1 inch between the pipes. ‘There is a brass connecting-pipe 
which joins to one another the forward end of the horizontal pipes nearest but 
one to the bottom of the boiler, and which serves for a feed connection. At 
the hinder end there is a somewhat similar connection for the steam, All 
these pipes are contained within a waggon-shaped casing. The spaces, such 
as they are, between the pipes of the outer rows are filled with fire-brick, At 
the bottom of the casing a fireplace is provided, and below that the ash-pan. 
Thus it will be seen that the fire plays up among the rows of tubes. It is not, 
however, permitted to go straight up through them, as there are cast-iron bars 
put in, which cause it to pass in a tortuous direction in ascending. The upper 
part of the case is made double, to withstand the heat, and the chimney is 
mounted upon the middle of the top of the case. The upper horizontal tubes 
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are, it is to be presumed, simply used as steam-chests, and as dryers and super- 
heaters. We do not see, however, how they can act very efficiently in this 
latter capacity, as each tube is a cul-de-sac, and there is nothing, therefore, to 
cause steam which has just been delivered from the water in the D tubes to go 
into these upper tubes on its way to the steam outlet except when variations 
of pressure take place. Itseems to us that, leaving out of the question the law 
of the diffusion of gases, the same steam that was first in the upper D tubes 
must remain there for an indefinite period. The water is in the lower tubes 
only. Within each of these lower tubes there is a circulating tube, which 
extends from the D tube to near the end of the horizontal tube. These cir- 
culating tubes have slits along the whole of the upper surface, and two slits at 
the sides near their ends. There is also in the D tubes a bafiling-plate to 
prevent “‘ priming,” placed just above the mouth of each of the circulating 
tubes. It will be seen that there is nothing in this boiler larger than the 
9-inch cylindrical tubes, and as these are made ths of an inch thick, the boiler 
is competent to withstand great pressure. It was, as already said, worked as 
high as 180 lbs., and no doubt was quite safe at 600 lbs. The area of fire-grate 
was 6 feet, the total heating surface in the boiler, taking only, as regards the 
two outside rows of tubes, their semi-circumference, towards the fire, was 276 
feet, of which probably 184 feet may be taken as boiling surface, and 92 feet 
as drying or super-heating surface. 

This boiler is carried on a plain wrought-iron frame made of angle iron, and 
10 inches deep; this is swelled out at the front end into a circular form, and 
contains within it the circular frame which carries the single steering-wheel. 
This frame is provided with friction rollers to take both the downward and 
sideway pressures. It is surrounded with a grooved pulley, in which lies a 
wire rope, which is carried alongside the frame towards the hinder end of the 
engine, where it terminates in a pitch chain, carried on a studded pulley driven 
by a worm wheel and pinion, the pinion being on the bottom of a vertical 
spindle having a single cross handle at the top for the purpose of steering. At 
the hinder end the frame carries a plate-iron box. The right-hand side of this 
box forms the framing for the single horizontal cylinder. This drives a crank- 
shaft just behind the waggon-shaped fire-box. On the left hand of this shaft is 
a fly-band wheel, which, however, works between the driving-wheel and the 
side of the boiler casing, and is most inconveniently placed for putting on a 
strap; in fact, it appears as though it could not be got on without unlacing it. 
No governor was provided to regulate the engine when acting as a prime 
mover for farm machinery. At the right-hand end the crank-shaft carries a 
pinion, which gears into a wheel running on a stud, and having a pinion 
attached to it, which gears into a spur-wheel fixed upon the driving-axle. The 
driving-wheels are 5 feet 6 inches diameter, and 15 inches wide, and are made 
with wrought-iron tyres, having plates riveted on them angleways. These 
wheels are both loose upon the shaft, but can be coupled to it by pins, which 
in the case of the right-hand wheel fit into holes in the spur-wheel, and, in 
the case of the left-hand wheel, fit into holes in a hauling-pulley, which is 
keyed on to the shaft, and is of use to draw the engine out of positions of 
difficulty by means of a rope attached to a tree or some other fixed object, and 
wound round about this pulley. The tank is below the foot-plate. here is 
no means of heating the feed-water from the waste steam. The feed-pump 
is’ worked off a separate eccentric. The reversing and stopping and starting 
handles are within reach of the driver, as is also the regulating cock of the 
feed-pump. ‘There is not any provision, except that already mentioned, for 
throwing either of the driving-wheels out of gear when making a sharp curve. 
There is not any brake to this engine. As has already been said, the steering 
power is brought to the hinder part of the engine. This is done in the case of 
Aveling and Porter’s engines, but there the boiler is of such a shape that the 
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fireman, if he be steering, can see over the boiler, and has a perfect view of the 
road he has to travel; but in the engine of Messrs. Howard, the enormous 
size of the waggon-shaped case of their safety boiler renders it absolutely 
impossible for the driver to see over it, and the most he could hope to do 
would be to obtain a glimpse round the sides of the case. We do not think 
it possible to safely steer the engine with the provision made for it. 

On coming into the yard, the ground being rather soft, the engine made 
itself a hole, and it required many hours of labour to extricate it and put it 
in position for the brake. When this was at length done, the boiler was proved, 
but it turned out to leak so much that the maximum proof could not be 
attained. We, however, having no doubt of the safety of the boiler allowed 
the engine to go to work, but the coupling for the universal shaft provided 
by the exhibitors broke. The Society then lent one of their couplings, which 
did not, however, fit the shaft, but with this the engine was again put to work. 
It made only a few revolutions when the band fly-wheel, which was a disc- 
wheel, suddenly and spontaneously burst asunder, and the halves fell down, 
luckily injuring no one. On putting the halves together, it appeared that the 
wheel had been suffering from a large amount of strain, due to the contraction 
of the central part of the disc. This was shown by the fact that when the 
outer edges of the wheel were together, there was a space of from three- 
sixteenths to a quarter of an inch in the central part cf the disc. 

Under the before-mentioned condition of things, it was of course impossible 
to allow the engine to compete; but Messrs. Howard’s representative and the 
Judges thought it would be very desirable to be in possession of the informa- 
tion to be obtained from a brake trial with so novel a form of boiler, and it 
was therefore arranged that Messrs. Howard’s men should repair the boiler, and 
that a new fly-wheel should be supplied. This was done, and on Wednesday, 
5th July, the brake trial was made. The engine was declared to run at 
30-horse-power and 150 revolutions a minute, and, as before stated, at 180 lbs. 
pressure. 

It consumed 5°48 lbs. of coal per horse-power per hour. ‘The indicator 
Diagram, given below, shows that 34°26 horse power were developed, giving 

Fig. 11.—Indicator Diagram of Messrs. J. and F. Howard’s 10-Horse- 
power Locomotive, with Safety Boiler, No, 1170. 

I 
4°797 lbs. of coal per gross indicated horse-power per hour, the oil and tallow 
used were 1 lb. 8 ozs., being at the rate of 3°1 oz. per actual horse-power per 
day of ten hours. The water evaporated was 5°48 lbs. per 1 lb. of coals, as 
nearly as could be ascertained, fur owing to the behaviour of the boiler it was by 
no means easy to be sure toa few gallons what the water evaporated really 
was. So long as no steam was being drawn from the boiler the water was tranquil 
in the gauge; but the moment the engine commenced to work, the water 
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rushed through the gauge with great velocity, and no humouring of the re- 
versing-handle or steam-cock would render the water quiescent. It was 
from this cause that it was impossible to leave off with the same amount 
of water as was in the gauge before starting. On the completion of the pre- 
liminary run the water was out of sight, and on the compietion of the final 
run it was also out of sight. We felt that so much time had been consumed 
upon the trial of this engine, that we should not be justified in working the 
preliminary run over again, with the hope that when it was done the water 
might be in sight, and with the still further hope that on the completion of 
the final trial the water might also be in sight. In order to test the facility 
with which the water could be put in motion through the gauge, we ordered 
the small blast-cock to be turned on while the engine was standing, and the 
draught of this small quantity of steam on the boiler was sufficient to cause 
the water to circulate in the gauge, and it was not until the blast-cock was 
half shut that the water would remain stationary. We found that the engine 
could not be run in the least expansion with the regulator open, as on 
attempting to do so the boiler primed excessively. 

If the description which has been given of the boiler has been intelligible 
in the absence of a sketch, it will be seen, that if the water-level happen to 
be coincident with the centre of one of the rows of nearly horizontal tubes, 
then, so far as regards that particular row of tubes, there is a very fair 
amount of surface for the delivery of the steam-bubbles generated in them ; 
but even then the lower rows would be compelled to discharge the whole 
of their steam, mingled with the current of water set up by the circulating 
tubes into the D pipes; and assuming, as is quite possible, the water-level 
to be at such a height as to be between some two rows of horizontal tubes, 
then the whole of the steam would have to escape from the water surface to be 
found in the three large and two small D-shaped tubes, being about an ageregate 
area of 24 feet; while the area of water surface in a locomotive boiler of similar 
power may be taken as 25 feet, or ten times as much. ‘This circumstance is 
quite sufficient to account for the furious rushing of water through the water- 
gauge. 

Ransomes, Sims, and Head’s 8-Horse-power Farm Steamer.—The first 
engine in Group 4, was the 8-horse-power, No. 2149, of Messrs. Ransomes, 
Sims, and Head, price 7507. This engine, the “ Sutherland,” is of the “ pot- 
boiler” and indiarubber-tyre construction, the invention of Mr. R. W. 
Thomson of Edinburgh. Probably most of the readers of this Report are by 
this time acquainted with the construction of the “ pot-boiler.” Nevertheless, 
it may be well briefly to describe it here. It consists of a plain vertical 
cylinder, containing at its lower end an internal cylinder of lesser diameter, 
forming the fire-box. In the centre of the crown plate of the fire-box there is 
a circular opening, about 1 foot 13 inch diameter, to which is jointed the 
neck of the copper pot. Below the neck, the pot swells out into a spherical 
form, and is of such size as nearly to fill the fire-box, leaving, however, a 
space of about 13 inch all round between itself and the inside of the fire-box. 
Up this space the products of combustion pass, and they make their escape 
from the fire-box through 36 vertical tubes 1g-inch bore, 3 feet 103 inches 
in length, which are inserted in the crown plate of the fire-box in the space 
left between its sides and the neck of the pot. These tubes extend through 
the upper part of the cylindrical case of the boiler to the top tube-plate; they 
are surmounted by a short cylindrical casing or drum, from which rises the 
funnel. At the ordinary working height of the water, about 1 foot 6 inches of 
the tubes are immersed in the water, while 2 feet 33 inches of the upper part 
of the tubes aer in the steam space, thus drying and superheating the steam. 
The grate area is 5°25 square feet; the total heating surface up to the level of 
the ordinary water-line is 80°5 feet; the flue area through the tubes °66 of a 
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foot. ‘The ash-pan is hinged at the back end, and is provided with a hinged 
bottom door at the front. The pan and the door are each upheld by chains, 
and by means of these chains the pan and the door can be shaken and the 
ashes cleared out. There is an iron-wire grate in the base of the funnel to 
arrest the escape of ignited fuel. 

The mode in which the joint between the pot and the boiler is made is a 
bold one, and, so far as we know, up to the day of “Pot Boilers,” no such joint 
had ever been attempted before in a similar or even in an analogous place in a 
boiler. The copper pot has a brass neck riveted and braized to it, which is 
turned to fit the central opening in the crown of the fire-box, the sides of which 
opening are formed by a flanging upwards of the crown plate, this opening is 
bored to take the turned neck of the pot. On the top of the neck of the pot 
there is secured by eighteen ?-inch stud bolts (with close-ended brass nuts) 
a gun-metal flange; this is faced and overlies the thickness of the turned-up 
crown plate round about the hole. The top of this thickness is also faced, and 
is bevelled inwards, and into the sink thus formed an indiarubber ring is put, 
upon which the brass ring bears, being kept hard down upon it by the pres- 
sure of the steam. 

The pot boiler is carried on a wrought-iron frame extending fore and aft, but 
more fore than aft. The ends of the frame are upheld by two wrought-iron 
inclined stays or truss rods, the upper ends of which are attached to two studs 
secured to the boiler case. At the hinder part, and immediately behind the 
boiler, this wrought-iron frame carries four raking wroucht standards on which 
the steam cylinders, two in number, are supported, each of these cylinders is 
10 inches length of stroke, and 6 inches diameter, giving 72 circular inches as 
the collective area of the two cylinders, or 9 circular inches per nominal horse- 
power, being one-tenth less than the Bury standard for single-cylinder engines, 
but being exactly up to the Bury standard for double-cylinder engines. Why 
double-cylinder engines should have had 1 circular inch less area per nominal 
horse-power than single engines at this Bury meeting was not revealed to the 
world at large, nor even to the then judges, and we do not pretend to be able to 
solve the mystery. Certain, however, it is that that was the then standard, 
and that Messrs. Ransomes, Sims, and Head, have conformed exactly to it. 
The cylinders are placed fore and aft of the engine, and are fitted with guides 
and connecting rods working down to a crank-shaft, ‘situated about 3 feet 103 
inches from the ground. This crank-shaft is a forged one, and carries between 
the two throws the four eccentrics for the link motions, and an eccentric to 
work horizontally the feed-pump, placed on the left-hand side of the frame. 
The links of the link motion are solid, working in gun-metal blocks, which 
oscillate in beds provided in the slide rods. The cylinders are not steam- 
jacketed. The whole of the framing of the engines is wrought iron, and is 
admirable for its excellence of proportion and for the finish of its workmanship. 
The crank-shaft continues to the back part of the engine, where it carries a 
band fly-wheel 4 feet 6 inches diameter by 7 inches wide, for giving motion 
to threshing and other machinery. When the engine is used for farmyard 
purposes, it is regulated by a governor. This is of the horizontal construction, 
and is actuated by a spring instead of by gravity. Upon the crank-shaft is a 
pair of pinions cast together, which can be placed between, or can be slidden 
into gear with, either one of two wheels keyed on the second-motion shaft, thus 
giving either the fast or slow speed for travelling. The second-motion shaft is 
immediately below the crank-shaft, and carries at its forward end a bevel 
pinion which gears into a bevel wheel upon the third-motion shaft. This lies 
across the engine, and has at each end a pinion sliding upon it. ‘These pinions 
gear into internal spur-wheels attached to the insides of the driving-wheels. 
‘he pinions can be slidden in or out of gear by handles within reach of the 
steersman, who sits in the front part of the carriage, and they are taken in or 
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out as may be required in turning sharp curves. The driving-wheels are 
5 feet diameter over the indiarubber, are made of wrought-iron discs, and a 
wrought-iron flanged rim, containing between the flanges indiarubber tyres 1 foot 

Fig. 12.—Indicator Diagram of the forward cylinder of Messrs. Ransomes, 
Sims, and Head’s 8-Horse-power Farm Steamer, No. 2149. 

Fig. 13.—Indicator Diagram of the after cylinder of Messrs. Ransomes, 
Sims, and Head’s 8-Horse-power Farm Steamer, No. 2149. 
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3+ inches wide by 43 inches thick. These tyres are surrounded by a chain of 
steel shoes; each shoe is as long as the width of the wheel and is 5 inches wide. 
The shoes are turned up at their ends, and the turned-up ends are connected 
to one another by steel links and pins, thus making an endless chain round 
about the indiarubber tyre. At the front end of the engine is the single steering- 
wheel. This is 3 feet 6 inches in diameter, 1 foot 83 inches wide, and is similar 
in construction, and is provided with a similar tyre and chain to those of the 
driving-wheels. The steering wheel is carried in a large wrought-iron fork, 
the spindle of which extends upwards through a strong casting, and is sur- 
mounted by a spur-wheel driven by a pinion, carried on a projecting bracket, 
which pinion is driven by another spur-wheel deriving its motion from a pinion 
attached to the steering-wheel which is carried ,on, but is not connected to the 
shaft of the fork. The driving-seat is very like that of a reaping-machine and 
is carried on springs. ‘To the hand of the steersman are brought, as already 
stated, the two levers for throwing the pinions in and out of gear, and there 
are also brought the reversing and steering handles. The engine is ordinarily 
worked by two men. The fireman stands immediately behind the steersman, 
and has control over the feed-pump. ‘There is a canopy over the fireman and 
steersman to protect them from the weather. The water-tank is placed in 
front of the driving-wheels, and extends forward to beyond the steering-wheel. 
It is recessed out to leave room for this wheel, so that the tank in plan view 
is not unlike that of an ordinary locomotive tender having a central opening 
and two horns. When full the tank contains 375 gallons of water. The 
coal-boxes are immediately above the sides of the tanks and hold 12 ewts. of 
coal. The engine is provided with a useful lift-hand pump, to which a hose 
can be attached so as to draw from any source of water that may be met with 
in travelling along the road. 

The whole of the toothed gearing of this engine was of malleable cast iron. 
The working parts were all encased in a species of wrought-iron cupboard 

with doors{on three of the sides, allowing of convenient access. For engines 
travelling along a high road we think this casing of the machinery to be 
useful, as rendering the machine less likely to frighten horses. There was 
not any brake. 

This engine was declared at 24-horse-power, at 115 lbs. steam, and 160 
revolutions. The coals consumed were 4:95 lbs. per horse-power per hour, and 
the water evaporated was 6°72 lbs. per lb. of coal; 2 lbs. 12 ozs. of oil were 
used during the run, = 6°5 ozs. per actual horse-power per day of 10 hours. 
The indicator diagrams, taken from both cylinders, of which acopy is given in 
Vigs. 12 and 13, show that the gross indicated horse-power developed was 29°26. 
The consumption of coals per hour for each such horse-power was 4°2 Ibs. 

Burrell’s 8-Horse-power, Thomson's Patent.—The second engine in this 
Group was Mr. Charles Burrell’s 8-horse-power “Pot Boiler,” with india- 
rubber tyres, No. 3661. Price 6857. The engine had two cylinders, each 

_ 10-inches stroke by 6 inches diameter, giving a collective area of 72 circular 
inches, or 9 circular inches for each horse-power. Thus, as in the “ Suther- 
land,” the Bury double-cylinder standard was followed. The cylinders were 
not steam-jacketed. The boiler was of precisely similar design to that of 
Messrs. Ransomes, Sims, and Head’s engine “Sutherland,” and of nearly 
identically the same dimensions. The area of the fire-box heating-surface 
was 38 feet; of the pot, 15-1 feet; and of the tubes, 67°75 feet—of which, 
however, 35:25 feet was in the steam—leaving as the aggregate heating-surface 
in contact with water, 85°5 feet. The area of the fire-grate was 5°41 feet. 
The flue area through the tubes was 0°75 foot. 

The framing of the engine and the disposition of the two driving and one 
steering wheel were also similar to that of the “Sutherland.” The tank, 
when full, contained 250 gallons. The tank was in the same position as that 
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of the “Sutherland,” but was arranged in a somewhat different manner with 
respect to the steering-wheel space. 

The driving-wheels were 5 feet diameter outside the indiarubber tyre, 
which was 113 inches wide by 4+ inches thick, and was surrounded by a chain 
of steel shoes, as in the “Sutherland.” The steering-wheel was 3 feet 1 inch 
diameter over the indiarubber, which was 113 inches wide by 4 inches 
thick, and was protected by a chain of steel shoes. 

The steering-wheel fork-spindle passed upwards through a boss, in a strong 
dome-shaped casting, and was worked by a worm wheel keyed on it, driven by 
a worm pinion on the horizontal steering-spindle. 

There was not any canopy over the steersman and fireman. 
The principal difference between this machine and the “ Sutherland” lay in 

the arrangements of the engine and of the gearing. ‘To speak nautically, the 
cylinders and crank-shaft, instead of being fore and aft, as in the “ Sutherland,” 
were placed athwartship. ‘The cylinders were inverted, and gave motion to a 
two-throw wrought-iron crank-shaft, containing between the throws the four 
eccentrics for the link motion. ‘These eccentrics were forged in the solid, with 
the shaft. At each end of the shaft there was a sliding pinion to gear into an 
internal spur-wheel, bolted on to the inner side of the driving-wheels. These 
pinions, when in gear, gave the quick speed for travelling. The crank-shaft, 
by means of a spur pinion and wheel, drove the second-motion shaft, which 
extended across the engine, and carried at its two ends two pinions, which 
could be slid into gear for the slow speed with the internal spur gear of the 
driving-wheels. These and the other two sliding pinions were controlled by 
levers, fixed on the ends of shafts which extended lengthways of the engine: 
those for the quick-speed pinions were solid, and lay within the shafts for the 
slow speed. These latter shafts were hollow. ‘he four handles were conveni- 
ently placed two on each side of the driver, and there was an ingenious arrange-~ 
ment of stops by which the driver was secured against inadvertently endeavour- 
ing to put the one speed into gear before the other was taken out. It will be 
seen that this disposition of handles sufficed for throwing out one wheel when 
turning sharp curves, as well as for putting in and out the quick and slow 
gear. The reversing handle and steam handle were also brought within con- 
venient reach of the steersman. ‘There was not any break. The feed was 
controlled by the fireman by means of a cock in an overflow pipe. The feed- 
pump was worked off the second-motion shaft by an eccentric. 

There was not any provision for heating the feed-water from the exhaust 
steam, but there was a heating-pipe to deliver surplus steam from the boiler 
into the tank. 

There was a vertical governor, actuated by a spring as well as by gravity, 
to control the engine when working as a driver of farmyard machinery. When 
thus acting, recourse was had to a very original device for the purpose of 
obtaining motion for a band-wheel. It was as follows: the left-hand driving- 
wheel, having been got round to a particular position, was fixed there by a 
connection to the framing. When in this position, a hole in the inner, and 
a corresponding hole in the outer, disc of the wheel (these wheels being wrought- 
iron disc-wheels, as in the case of the “ Sutherland”) were brought into a 
line with the left-hand end of the crank-shaft. The pinion was slidden back 
on the shaft, exposing the outer end, with its two keys or driving-feathers. A 
piece of shaft a little longer than the width of the driving-wheel was then put 
through the holes in the left-hand wheel, and the end of this piece of shaft being 
provided with a suitable socket having two keyways, was passed on to the end of 
the crank-shaft. A bearing was then bolted on to the outer disc of the wheel, 
to support that end of the short spindle, and to keep it in position endways. 
On the end of the short spindle projecting beyond this bearing a band-wheel 
was placed to deliver off power by a strap, or an universal joint could be 
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attached to drive direct. The bearing which supported the outer end of the 
short shaft was not bolted directly to “the outer disc of the left-hand driving- 
wheel, but by means of trunnions was carried in a bracket, which was itself 
bolted to the disc. The inside of the socket was made rounding. These pre- 
cautions were taken to allow for any irregularity in the position of the outer 
bearing of the short shaft. As we have said, this device was very ingenious, 
and by i its adoption Mr. Burrell succeeded in keeping his engines athwartships, 
and in dispensing with the bevel gear employed in the “Sutherland.” We 
fear, however, that the driv ing-pulley of Mr. Burrell’s engine was brought into 
a somewhat inconvenient position, about 3 feet 44 inches | from the ground, and 
that the contrivance for supporting the outer end of the short shaft would not 
be very satisfactory in practice. On the whole, we prefer the manner in which 
Messrs. Ransomes, Sims, and Head solved the very difficult problem of taking 
off power for farm-yard purposes from an arrangement of engine such as that 
employed in these two “pot boilers.” ‘The whole of the working parts of this 
engine were enclosed in a manner very similar to that employed in the 
“ Sutherland.” 

This engine was declared to work at 24-horse-power on the brake, at 150 
revolutions, and at 130 lbs. pressure of steam. It consumed 6°233 lbs. of coal 
for each horse-power, and evaporated 5:95 lbs. of water for 1 lb. of coal. The 
steaming during the trial was very irregular. 

Although the exhibitor fitted indicator cocks to both cylinders, he had not 
provided a lever for each, and as it was impossible to change the lever from one 
cylinder to the other while the engine was running upon the brake, we were 
compelled to be content with a diagram from the right-hand cylinder only, 
which shows the gross indicated horse-power to be 81°4. The consumption of 
coals, therefore, for each such horse-power was 4°62 lbs. 

Fig. 14.—Indicator Diagram of the right-hand cylinder of Burrell’s 
8-Horse-power Thomson’s Patent Locomotive, No. 8661. 

The oil and tallow used during the trial were 10 ozs., being at the rate of 
1°85 oz. per actual horse-power per day of 10 hours. 
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Ransomes, Sims, and Head’s 8-Horse-power, with Iron Wheels.—Group 5 
contained only one entry, viz. Messrs. Ransomes, Sims, and Head’s (No. 2150) 
8-horse-power “pot boiler.” 

This, as before stated, was the same engine (the “ Sutherland”) as the entry 
No. 2149, but with cast-iron wheels in lieu of the indiarubber wheels, and 
with a difference in price of 250/. in consequence. 

The driving-wheels, which were hollow cast iron disc-wheels, were 5 feet 
diameter by 1’ 78"’ wide. 

The steering-wheel was of cast-iron, the same construction as that of the 
driving-wheels, and was of the same dimensions as the indiarubber steering- 
wheel of the “ Sutherland.” 

There was, of course, no object to be attained in re-trying the “‘ Sutherland” 
on the brake, under the guise of No, 2150, and thus there is no record to make 
of this entry as regards brake trials ; but it figured ina very interesting manner 
in a trial on the high road, to be hereafter mentioned. 

GENERAL REMARKS ON TRIALS IN THE YARD. 

Having now described the various engines, we wish to say a few 
words on the evaporative duty of the boilers, on the desirability 
of steam-jacketing the engine cylinders, and on brakes on the 
driving-wheels. 
We were somewhat disappointed in finding the low evaporative 

duty of the boilers. In the best instance it was only 7°76 lbs. 
of water per 1 Jb. of coal; we had expected, at least, 1 lb. more of 
evaporation. Last year, at Oxford, from the old boiler of the 
Society as much was obtained in one instance as 9°30 Ibs. of water 
per 1 lb. of coal; and we had hoped that as good results would 
have been reached with the locomotive type of boiler in the 
traction-engine of Aveling and Porter, and of other exhibitors. 
In Avyeling and Porter’s engine, No. 7001, during the trial on 
the brake, the average temperature of the feed-water was from 
170 to 180 degrees. This may be the right time to remark upon 
the fact that when the feed-water is heated by actual contact 
with the waste steam, so that the steam which heats it becomes 
condensed and mingles with the water, no greater amount of cold 
feed-water is evaporated by the boiler than would have been 
evaporated had the water not been heated ; in fact, a slightly less 
amount is evaporated. A little reflection will make this clear. 
Although the feed-water may be heated, as in this case, 110 
degrees above the temperature at which it was supplied from the 
Society’s tank, yet that heat is obtained from steam which becomes 
condensed and mingles with the water, and has itself to be re- 
evaporated, and thus just so much more water from the steam 
has to be evaporated as would be equal to the saving in evapo- 
rating the feed-water by heating it, if the total of the latent and 
sensible heat of the steam in the boiler (say at 115 lbs.) were equal 
to the total latent and sensible and heat of the exhaust steam ; 
but as the total heat of the boiler steam is greater than that of the 
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exhaust steam, it follows that the fuel has to supply the difference,. 
and that therefore it has not so many units of heat left to evaporate 
cold feed-water, and that thus a little less water is evaporated than 
would have been had not the exhaust mingled with it to heat it. 

The benefit of this process, therefore, appears in the diminished 
coal required to produce the horse-power ; but it does not appear 
in any extra amount of co/d feed-water evaporated, thus differing 
from those cases where the feed-water is heated by passing through 
a pipe jacketed by steam. When this is done, the steam which 
heats the feed-water does not mingle with it, and does not add to 
its quantity, and therefore, with feed-water thus heated, there is. 
a greater evaporation per lb, of coal than there is from cold feed- 
water; while in feed-water heated by actual contact with waste 
steam there is no greater evaporation. 
We have felt it necessary to comment upon this point at some 

little length, because we know that among the exhibitors, and 
indeed among other engineers, there were those who were inclined, 
on first consideration, to hold that if the heating of feed-water 
be the means of obeunine an economy in the production of 
power, it obtains that economy by a higher evaporative duty, and 
that that duty should be shown in the amount of feed-water 
evaporated, forgetting that this would only become apparent if 
the cold feed-water, after having been augmented by the con- 
densed steam, could be measured, and that it cannot become 
apparent if the cold feed-water alone be taken into account. 

On finding the poor evaporative results, we became anxious to 
ascertain the temperature of the products of combustion as they 
issued from the boiler; but no provision had been made for this, 
and there was not time to drill holes into the smoke-box to intro- 
duce a thermometer. Some rude attempts were made to obtain 
comparative temperatures by holding a thermometer over the 
tops of the funnels; but evidently such attempts must be highly 
unsatisfactory so far as getting anything like an accurate result is. 
concerned, because at that point the waste steam is mingled with 
the products of combustion and has cooled them, and the least 
riming makes, as might be expected and as we found, a most 

sensible reduction. We made further trials by lowering down 
the funnels pieces of lead attached to a wire—also a very insuffi- 
cient mode of arriving at the truth. This being so, we feel it 
would be wrong to publish any of the results, andl we will con- 

tent ourselves mits saying that the tests, male as they were, 
made it quite clear there were great differences in the tem- 
peratures of the escaping gases hie the various boilers, and 
that in the interests of the exhibitors and of engineering progress 
it is most desirable on the next occasion of the trials of engines 
by the Society that each exhibitor should be required to provide 
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means for the insertion of a pyrometer in that part of his engine 
where the products of combustion have passed the last useful 
heat-absorbing surface, be it boiler or be it heater, and where 
they have not yet mingled with the waste steam. 

Steam-jacketing.—One of the great difficulties in writing these 
Reports is, that they are addressed to two totally different classes 
.of readers: the one, the manufacturers and exhibitors of the 
very machines to which the Report relates (a class to which it 
is almost an insult to offer anything in the nature of engineering 
criticism at all, and certainly anything bordering upon the ele- 
ments of engineering) ; the other, the agriculturists who purchase 
and use these implements. The latter class of readers are not 
supposed to understand engineering asa science, and, in reporting 
for their information, one is bound therefore to enter into the 
consideration of engineering subjects in a manner which is neces- 
sarily elementary. This must be our apology for having devoted 
a page or two of this Report to the description of the steam- 
engine indicator, and of its mode of action. But we now wish 
to say a word or two upon the question of steam-jacketing engines; 
and we are about to take the liberty of saying it quite as much 
for the benefit of the manufacturers as for that of the purchasers. 
Although some of the engines were steam-jacketed, and some 
were so constructed as to superheat their steam to a point which 
might probably enable steam-jackets to be dispensed with, others 
were not jacketed although the steam was not superheated. 
Moreover, at previous trials of engines, the Judges have noticed 
that steam-jacketing was the exception, and that in some instances 
where thie exhibitor has supplied jackets, he clearly did not appre- 
ciate their value. / 

Some few years ago, on the occasion of a trial of stationary 
engines from the Society’s boiler, an exhibitor who had provided 
his engine with a steam-jacket did not use it, because he thought 
that as he could not return the condensed steam into that boiler, 
it would be a loss to him rather than a gain. We believe that 
very many engineers—not only those engaged in the manufacture 
of agricultural engines but engineers generally—do not appreciate 
the theory upon which the benefit of steam-jackets rests ; and they 
share in the mistake of the greatest writer that probably we have 
ever had upon the steam-engine (we allude to Tredgold), who, 
clear as he was in almost every point connected with that sub- 
ject, was, in respect of this particular of steam-jacketing, in error, 
and was led from that error to condemn James Watt’s practice 
of the steam-jacket asa mistake. For Tredgold, not appr eciating 
the theory of the steam-jacket, held that it was a mere contri- 
vance for keeping the cylinder warm ; and that, although it did 
this, it did it by the waste of more steam than would have been 
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wasted in the unjacketed cylinders; the excess being (in Tred- 
gold’s judgment) that due to the extra size of the jacket over and 
above that of the cylinder which it enveloped. 

After so great a writer as Tredgold had fallen into this error, 
and had condemned Watt, no engineer need be ashamed to con- 
fess that he does not see how a steam-jacket may be an advantage. 
We think, therefore, we may be pardoned if we say a few words 
in order to explain the paradox of the steam-jacket, although quite 
aware that while we are doing it the bulk of the engineering 
readers of these lines do not want any information upon the 
subject. We must, therefore, be taken as simply addressing 
ourselves to those engineers who may not have studied the 
question, and to that section of our readers who, not being 
engineers, nevertheless take an interest in engineering science. 

The steam-jacket is of especial use in the expansive engine, 
and the greater the amount of expansion the greater is the need 
for and the use of the steam-jacket. 

Assume the case of an expansive (say non-condensing) engine 
without a steam-jacket. The piston has been making a stroke 
towards, say, the right-hand end of the cylinder; and in making 
that stroke the pressure of the exhaust-steam on that side of the 
piston has been | or 2 lbs. above the atmosphere, and the tempera- 
ture therefore practically that of boiling water. 

The metal of the cylinder sides has, so far as its interior skin 
is concerned, been cooled down to the temperature of the exhaust 
steam. In this condition of things, steam, say at 1(5 Ibs. to the 
inch above the atmosphere, and at a temperature of 343 degrees 
(about), is admitted from the boiler, and it comes into a chamber 
the walls of which are 131 degrees lower than itself. A quantity 
of steam sufficient to supply the heat to’ heat up the walls of the 
chamber must therefore be at once condensed ; this is done, and 
the condensed steam remains in the form of water in the cylinder 
until the slide-valve by its motion has shut off the communica- 
tion with the boiler; the steam in the cylinder then begins to 
expand and the pressure to be reduced. ‘The water arising from 
the steam which was first condensed is now in contact with the 
walls of the chamber heated to a temperature due to 105 lbs., 
while the pressure in the cylinder has diminished from 105 lbs. 
gradually down to say 74 lbs. above the atmosphere ; the inevitable 
result of this is, that the water which was first condensed becomes 
re-evaporated and turned into steam to be used in the cylinder, It 
may be said that, if this is so, its power, which was lost in the act 
of condensation, will be brought back again by its re-evaporation. 
But it must be recollected that its power was lost when it was 
105 Ibs. steam, and that while it is being re-evaporated at all sorts 
of intermediate pressures down to 74 lbs., the difference in effect 
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will of course be very great. This may be made clear to the eye 

by constructing two diagrams. Fig. 15 shows a diagram from an 

expansive engine with a non-jacketed cylinder ; the black {lines 

Fig. 15.—Indicator Diagram from an Expansive Engine with a Non- 
Jacketed Cylinder. 
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Fig. 16.—Indicator Diagram from an Expansive Engine with a 
Jacketed Cylinder. 
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the curve given by the indicator, and they would appear to repre- 

sent that while no greater quantity of steam than was equal to the 

space contained in the parallelogram a bc d, namely, one-fourth of 

the stroke of the engine by 105 Ibs. high, had been consumed, the 
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work performed had been as much as was equal to the area con- 
tained by the black ines, less, say 2 lbs., average back pressure, 
as indicated by the space between the bottom line and the dotted 
line immediately above ; in fact, it would be found, if this diagram 
were contrasted with one taken from a jacketed cylinder, that the 
area of the unjacketed diagram representing the work done would 
be greater than that of the jacketed. Fig. 16 shows a diagram 
taken from a jacketed cylinder; and if it be laid over the other 
diagram, it will be found that the expansion-curve a g is lower 
than the expansion-curve a g' of Fig. 15; that is to say, that the 
height g e of Fig. 16 is less than the height of g' ge of Fig. 15, 

It may be said, therefore, that the unjacketed engine of dia- 
gram, lig. 15, made a greater use of the amount of steam that came 
into the cylinder than had the jacketed engine, Fig. 16; but the 
fact is, while in Fig. 16 the parallelogram a bcd truly repre- 
sents the quantity of 105 lbs. steam which comes into that cylinder, 
the parallogram a 6 ec d of the diagram, Fig. 15, does not repre- 
sent it, because it does not show the quantity of 105 lbs, steam 
which came into the cylinder and was condensed in heating up 
the walls of that cylinder ; and in order to make diagram Fig. 15 
correct, there should be added to it a portion as b d h 7, to show 
the steam condensed on its entering the cylinder. If this were 
done, it would be ascertained that that steam ought to have 
produced, if utilized, the whole of the area 7 a g’ e h, instead 
of the Bee ba ged. The rise in the diagram of Fig. 15, 
from g to g’, represents of course the re-evaporation of the con 
densed steam. Now it is upon these facts that the utility of 
jacketed cylinders is based, and it will be seen to consist in the 
prevention of the condensation of high steam in the cylinder, 
and its re-evaporation in that cylinder as low steam. The loss 
which takes place upon the outside of the jacket is one which 
may be materially diminished by proper cleading, and is a mere 
loss by conduction ‘and radiation from the surface, about such as 
would take place from the surface of the cylinder itself. It must 
follow from what has been said here upon steam-jacketing, that 
to be of use the steam in the jacket should be at all times as 
high as the very highest steam employed in the cylinder; in 
fact, it has often been proposed in large engines to jacket the 
cylinders with steam from an especial boiler kept at a higher 
pressure. If these facts were borne in mind, we should see no 
more attempts at abortive jacketing, by surrounding the cylinder 
with steam upon the engine side of the throttle-valve, that is, 
with steam attenuated by wire-drawing below the boiler pressure, 
nor with the exhaust steam from the engine; nor if the very 
powerful effect of cooling-surface were borne in mind, and the 
fact that the temperature of steam must vary with its pressure, 
should we sce instances in portable engines of waste steam-pipes 
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carried from the cylinder when situated at the fire-box end towards 
the chimney vid the interior of the barrel of the boiler, thus 
putting into the very atmosphere of 100 lbs. steam which is to 
work the engine a 2-inch or 24-inch pipe, containing steam at 
2 lbs. above the atmosphere, and a few degrees only above boil- 
ing water, 

Brakes.—We have one other general remark to make in rela- 
tion to the engines that were brought to trial. Two of them 
only—viz., Messrs. Aveling and Porter’s, No. 7001, and Messrs. 
Tuxford’s 10-horse- -power, ‘No. 2677, were supplied with brakes. 
We are strongly of opinion that no traction-engine is really 
safe without the ability to apply brake power to the very sup- 
porting wheels of the engine itself. We are of course aware 
that, so long as the connection between the wheels and the 
engine, be it gearing or chains, is in good order and in gear 
ae the driving-wheels, the power to control those eels 
by reversing the engine is the best of all brakes; but assume the 
driving-wheels not to be in gear, by inadvertence, as happened 
in our experience ; or assume the teeth to strip or the chain to 
break, as happened to another traction-engine at Wolverhampton 
this year (although that engine was not among those we tried), 
then if the engine be without a brake it is wholly uncontrollable, 
and may readily give rise to a fatal accident, as, unhappily, it 
did in the instance of the engine to which we have last referred. 

TRIALS AT BARNHURST. 

After the dynamometer, the next trial to which the traction- 
engines were to be subjected was that of drawing loads upon 
the ‘‘ course,” which for some weeks had been laid down at 
Barnhurst by the engineers of the Society. 

The plan of Barnhurst Farm, Fig. 1, p. 481, and the Section 
on p. 562, Fig. 17, show this course ohne feuies on the left- 
hand side of the course indicate the gradients. With the 
the sign + before them they indicate ascending gradients (having 
regard to the direction in which the engines were travelling), 
and with the sign — before them they indicate descending gra- 
dients. The figures on the right hand of the course indicate 
chains from the starting-point. The whole length of the course 
was a little over 1$ mile—actually 144 chains. It will be seen 
that while the main part of the course was over field surface, a 
portion of it was over farm road, and a portion of it over a turn- 
pike or parish road. On the afternoon of Saturday, the 1st of 
July, the engines were sent up to Barnhurst, for the purpose 
of taking a preliminary run round the course, in order that the 
exhibitors might be accustomed to it, and might know its quali- 
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ties and difficulties. The afternoon was fine, and there had not 
been any severe rain for a few days before the Saturday. 

The engines that started were Ransomes, Sims, and Head’s, 
8-Horse-power Thomson’s pot boiler, with indiarubber tyres 
(“Sutherland ”), No. 2149; Aveling and Porter’s 10-Horse-Power, 
No. 7001; ditto, 6-Horse-power, No. 7002; Burrell’s 8-Horse- 
power locomotive, No. 3660; and Burrell’s Thomson’s pot- 
boiler, with indiarubber tyres, No. 3661. Unhappily Aveling 
and Porter’s 6-Horse-power, No. 7003, with internal indiarubber 
tyres, had been taken by the Society to Stafford to assist in the 
work of the ploughing-field, and was not, therefore, at the dis- 
position of the Judges for trial at Barnhurst. 

Howard’s engine, as has already been stated, was out of the 
competition, and Tuxford and Sons’ engine, having only just 
completed its brake-trials in the Show-yard, did not arrive on 
the field in time for the run round. 

The engines did not draw any load after them ; the ground was 
in fair, even in good order, and it is, therefore, almost super- 
fluous to say that all the engines performed well. The journey— 
1 mile 64 chains—was made in times varying from 29 minutes to 
22 minutes in the first run, and, on the occasion of the second 
run, in times varying from 23 minutes to 15} minutes. The 
numbers of the quickest and of the slowest engines are not given, 
as we had told the exhibitors that the run was for the mere pur- 
pose of enabling them to know the ground thoroughly well, and 
the exhibitors were not led to believe that this run would be 
regarded as a portion of the trial; we therefore think it not fair 
to the exhibitors to state the performances of the engines. It 
may be well to call attention here to the place near the 109th 
chain, marked “shunt.” Those who laid out the ground thought 
that the way in which the traction-engines would deal with their 
trains at this point would be by running along the line beyond 
the gate of the field ; that then each engine would leave its train, 
and would go round to take the tail of it; but, both in the pre- 
liminary run on Saturday and in the final runs which took place 
on Monday, the drivers of the traction-engines dealt with their 
trains as they would ordinarily deal with them—that is, they 
continued their direct course through the gate, and did not 
“shunt.” After this preliminary run, the exhibitors were called 
upon to inform the Judges what load they wished to draw behind 
them at the trial over the course to take place on the Monday. 
This communication was to be kept a secret until the time of 
the trial, but there is no harm in divulging it now. 

Lots were drawn for the order in which the engines were to 
run, and they came out as indicated in the following Table :— 
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| ] 

| Load to be Load to be Tioadiacront| 

Eshibitors Name, | No.of | Nominal | deawngs, | drawn as | ayn on he 
the Saturday. | the Monday. pear 

Tons. Tons. Tons. 

Aveling and Porter | 7002 6 13 5% 55 
Ransomes, Sims, |( Left its loaded 
and Head (Sather (| 2149 8 8 | 5 | waggon on 
land) .. the course. 

Barrell, s (Leeo!y 2: | 3660 8 8g 7k 7 
Tuxford .. | 890 10 73 7 withdrew. 
Burrell’s ( Pot- boiler) 3661 8 10 5 ditto, 
Aveling and Porter | 7001 10 204 10 9 

The loads declared are placed against the engine of each 
exhibitor in the above Table. The exhibitors all reserved to 
themselves the power of altering their load in the event of wet; 
and in the same Table there is a column showing the load for 
which they eventually declared on the Monday. The Sunday 
had been a day of almost unceasing heavy rain, so that, on the 
arrival at the trial-field on Monday morning, the ground was 
found to be thoroughly sodden, and on the Monday itself, and 
especially during part of the trial of Ransomes, Sims, and Head’s 
pot-boiler and indiarubber-tyre engine, No. 2149, there were 
heavy storms of rain. Looking at the state of the ground, the 
exhibitors on Monday morning declared to reduce their loads 
down to the weights stated in the Table. It will be seen that two 
engines, namely, Messrs. Tuxford and Sons, No. 890, and Mr. 
Grenies Bumell. Lbemeenbot Boiler, No. 3616, did not start. 

Mr. Barford, of Amies and Barford, early in the day, said that 
he was. not concerned with Messrs, Tuxford’s engine, except as 
an implement to drive his ploughing gear, that he had no efficient 
driver or stoker, and that (to use his own words) he was quite 
prepared to put up with any amount of indignity he might receive, 
but he really could not undertake to run the engine round the 
course ; moreover, he wanted the engine at Stafford to drive his 
ploughing machinery there. Mr. Burrell at the outset of Monday 
morning intended to run his pot boiler with indiarubber tyres 
over the course; but when he saw the fate that befell Messrs. 
Ransomes, Sims, and Head’s pot-boiler and indiarubber-tyre 
engine, he determined not to run his engine, as he said he had 
no reason to expect that his engine could do any better than 
Messrs, Ransome’s, and it was manifestly idle for such engines 
to compete, the soil being in the condition in which it was. 

Aveling and Porter's 6-Horse-power Engine.—Vhe first engine that went 
round was Messrs. Aveling and Porter’s 6-horse-power, No. 7002. This engine 
weighed at the time she started on the course, including water and coals, 
about 5 tons 43 ewts. 
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Steam was got up to the full working pressure of 122 lbs., and then the fire 
was raked out of the crate; 13 cwt. of coals was issued to the engine, and 
6 lbs. of wood; the fire was re-lit, and in 53 minutes the steam was up to 
120 lbs. The engine was started at 2h. 27m. 30s. ; the load behind the engine 
Was one waggon, weighing, including its own weight and that of the pig-iron 
with which it was freighted, 53 tons. The engine was fired and steered by 
one boy. 

Paddles were bolted on to the wheels. During the run the speed varied 
from 160 revolutions up-hill to 210 on more favourable parts of the road. 

At 2h. 43m. the farm road was reached (at 63 chains on the sketch). ‘There 
was a stoppage here of three minutes to take off the paddles. ‘The engine 
then ran without» any paddles to the gate on the high road (at 97 chains). 
Here there was a difficulty in getting the waggon out of the field, and the 
engine had to run ahead along the road, and to use a length of chain between 
it and the waggon. At 2h. 59m. the so-called shunt was reached. A stoppage 
again took place to put on the paddles and to attach a chain. At 3h. 3m. the 
engine was started, and got down into the hollow named by the exhibitors 
“ Haston’s Hollow” (at chain 112); there a longer chain was put on.’ The 
engine re-started at 3h.7m., pulling its truck out of the hollow, and going on to 
the 107th chain, where the entrance to the last field is. This was a bad bit: 
a short stoppage took place there, but it was very short, as the engine re-started 
at 3h. 9m. ‘The engine then went till 3h. 12m., when it entered a bad piece 
of ground in the last field; there again the chain was put on, and at 3h. 17m. 
the end of the course was reached, making a total of fifty-one minutes thirty 
seconds. On the arrival of the engine the coal remaining in the fire-box 
was carefully extracted, along with the ashes in the ash-pan, and was put into 
a closed iron box provided for the purpose. The coals consumed were 153 lbs., 
minus the weight of coals and ashes weighed back, together 26 lbs., leaving, 
if these be treated as of half the value of coals, 140 lbs. The water con- 
sumed was 114 gallons, being at the rate of 8:14 lbs. of water consumed per 
pound of coal. No doubt part of this apparent excess of evaporative duty 
over and above that which was obtained during the trial on the brake was 
due to priming. 

Ransomes, Sims, and Head’s 8-Horse-power.—The next engine which started 
was Ransomes, Sims, and Head’s Pot Boiler, with indiarubber tyres, No. 2149, 
8-horse-power. ‘The engine at starting weighed about 10 tons 63 ewts.; this 
included 24 cwts. of coals and 255 gallons of water out of the 375 the tank 
holds when full; of this weight about 7 tons 9 cwts. was upon the driving- 
wheels, and 2 tons 173 ewts. upon the steering-wheel. ‘The fire was raked out 
as in the case of the other engine, and was re-lit from the 23 cwts. of coals above 
mentioned and 8 lbs. of wood. At eight minutes after the re-lighting the 
engine was started in slow gear, with steam at 137 lbs.; planks had been pre- 
viously placed under the wheels. At about 100 yards another plank was put 
under. By this time the spaces between the steel shoes round about the 
indiarubber were filled up with dirt, and the wheels ran round on the plank 
and could not start the load. At 3h. 13m. the engine was uncoupled from the 
load—a chain was used, but the snatch of the engine broke it. At this time 
the wheel frame was revolving slowly within side the indiarubber tyre. At 
3h. 19m. a start was effected from the 18th chain, being the entrance of the 
second field. At 3h. 22m., while going down hill at the 19th chain, and upon 
a gradient of 1 in 44, the engine came into a soapy place and stopped ; an effort 
was made to back the engine, but unsuccessfully, as the indiarubber tyres 
slipped round inside the steel shoes; the ground was then dug out behind the 

_wheels, planks were introduced, and at 3h. 85m. the engine was backed. At 
3h. 38m. it was re-started and put in fast gear. The reason given by Mr. Head, 
who was steering, was that in slow gear, owing to the engine’s running so 
much more quickly, the boiler was liable to priming. There was then a good 
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run round the farm as far as on to the road. At 8h, 46m., and at the 108th 
chain, water brought by one of Fowler’s water-carts was taken in. At this 
time the water in the tank was about 1 inch below its glass, and it was filled 
up to 21 inches above the glass, Re-started at 3h. 59m., in slow gear; got 
into the field, but on going down hill into Easton’s Hollow the water lay upon 
the ground, and the wheels slipped round on the ground, but the wheel did 
not on this occasion appear to slip within the rubber. Ashes were then put 
under the wheels, but the engine could not start, and screw-jacks had to be 
used ; one wheel only was jacked up; the ground was dug out in front of 
the other, and wood was put under. These operations occupied 11 minutes, 
although there was plenty of assistance; for in addition to Mr. Head and the 
fireman, there were three labourers and one or two amateurs. A distinguished 
member of the House of Peers, noted for the interest he takes in mechanical 
matters, worked as hard as any man upon the ground, although suffering from 
a dislocated collar bone, which confined one arm in a sling. 

At 4h. 21m. the engine started to climb, but without its load, the sides of 
Easton’s Hollow; it got part of the way up when the wheels “ whizzed ” round 
upon the mire; more planks were put under, and then the engine moved a 
short distance until the whole slipped off the plank sideways. On this 
occasion particular note was taken, and it was found that the steel shoes were 
revolving upon the earth, and that the indiarubber was revolving within the 
steel shoes; but it could not be ascertained whether the wheel was revolving 
inside the indiarubber. A violent thunderstorm was going on at the time, and 
the wheel was working in a soft clay wash that, unhappily for the engine, made 
a lubricant with which the wheel was completely deluged. By dint of hard 
work the engine came out of the hole, leaving the waggon behind it. To add 
to the trouble, as soon as the engine had got upon comparatively dry ground, 
the cover of the delivery valve of the feed-pump started its joint, so as to blow 
very badly. The engine had to be thrown out of gear with the wheels, and 
at 4h. 80m. it was started to pump up jthe boiler. At 4h. 88m., the water 
being pumped up, a re-start was about to be made, but was delayed for a short 
time to allow Burrell’s locomotive to pass. At 4h. 54m., this having been 
effected, the engine again went to work. At 5h. 3m. an attempt was made to 
pull the waggon out of the hole; this was done by means of a wire rope; but 
although the engine was on a level it could not pull the waggon, as the wheels 
slipped upon the ground, and the indiarubber slipped within the steel, and 
the frame of the wheel slipped slowly within the indiarubber. At 5h. 10m. 
(Mr. Head having determined to leave the waggon behind), the engine went 
on to the gap in the hedge between the 117th and 118th chains, which, as 
before stated, was a difficult piece of ground; and the engine found it so, for 
it could not surmount it, and screw-jacks had again to be resorted to. At 
5h. 12m. it became necessary to send for more coals; 13 cwt. was received at 
5h. 26m. At 5h. 382m. the screw-jacking was completed, planks and ashes 
were put under, and the engine was got through the gap, and was put into fast 
gear. At the 125th chain it stopped again, the wheel slipping very much, 
and the slow gear was puton. At 5h. 42m. the screw-jacks were again sent 
for; and the judge who was in charge, having other matters, to attend left 
the engine. While attending to, other duties, he saw that at 6h. 40m. the 
engine had re-started; but at 6h. 42m., at about the 139th chain, the engine 
was stuck again. ‘This was the last that the writer saw of it; but one of the 
assistant engineers reported that at 7h. 40m. it had again started, and, avoid- 
ing the bad piece of ground between the 140th chain and the lane, cut off a 
corner, got into the lane at 7h. 17m., and steamed down the lane. 

It was felt that the trial was so entirely a failure that no useful result could 
have been arrived at from registering the consumption of coals and water, and 
they were not therefore recorded. We have given our report of the perform- 
ance of this engine at Barnhurst in such detail that comment is almost. 
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unnecessary ; those remarks, however, which we have to make, we think it will 
be better to defer until we come to speak of the trial with this engine on the 
high road on the following Saturday. 

Burrell’s 8-Horse-power Locomotive-—The next engine that went round 
was Burrell’s 8-horse-power locomotive, No. 8660. The weight of this engine, 
on starting with 160 gallons of water in the tank and 3 ewts. of coal, was about 
9 tons. The fire having been cleared out was re-lit from the above-mentioned 
coals and 8 lbs. of wood, and the engine started at 4h. 6m. p.m.; the load 
drawn behind it was, including the weight of the waggon and the freight, 7 tons. 
The consumption of coal was 167 Ibs., or, if 20 lbs. of fire and ashes be 
allowed as half the value of coal, 157 lbs. The water consumed was 124 
gallons, or equal to 7-9 lbs. of water to1 1b. of coal. The time doing the 
run was 1 hour 2 minutes. 

Messrs. Amies and Barford having withdrawn Tuxford and Sons’ engine, 
the next that should have started was Burrell’s Thomson’s Pot Boiler, with 
indiarubber tyres, No. 8661; but Mr. Burrell, having seen the troubles into 
which the indiarubber tyres (No. 2149) had fallen, determined, as already 
stated (and we think wisely determined), not to attempt to run his india- 
rubber-tyred engine over the course. 

Aveling and Porter's 10-Horse-power.—The last engine which started on 
this occasion was Aveling and Porter’s 10-horse-power engine, No. 7001. 

The weight of the engine, with 5 ewts. of coal and the tank full of water, 
was about 12 tons, of which 34 tons were on the steering-wheels, and 8$ tons 
upon the driving-wheels. Mr. Aveling declared to draw behind him two 
waggons, the leading one weighing, including its freight, 4 tons, and the hinder 
weighing, including its freight, 6 tons, or 10 tons gross. 

The fire having been raked out was re-lit with 10 lbs. of wood, and from 
the 5 ewts. of coals, and in six minutes was ready for the start, with steam 
at 127 lbs. the engine being managed by a steersman and a boy as fireman. 

Started at 6h. 42m. At 6h. 48m. stopped to throw out half a ton weight 
from each of the waggons, making the gross load drawn 9 tons instead of 10. 
Re-started at 6h. 46m. with 130 lbs. of steam and the least expansion. ‘The 
wheels were fitted with paddles and spikes. At 6h. 49m. the engine was making 
216 revolutions; the steam was 120 lbs. On going down the slope at about 
the 22nd or 23rd chain, the engine made 280 revolutions. At Gh. 538m. the 
33rd chain was reached. At this time a good deal of steam was blowing off 
at the safety-valve. At 6.56, while running alongside the channel that con- 
veys the sewage from Wolverhampton to Barnhurst, say at about the 40th 
chain, the steersman very nearly put the engine into that channel; stopped 
about the fourth of a minute to rectify this. At 6h. 58m. came to the turn 
and gate (at the 58th chain), unshackled here, and put on about 9 feet of 
chain; backed and doubled the chain; then stopped and put the chain round 
the fore axle of the front waggon, and pulled through, just shaving clear of the 
gate post. Started off at 7h. lm. 30s. At 7h. 2m. 30s. arrived at the road 
close by the Barnhurst, say at the 62nd chain. Stopped, and took off the 
paddles and spikes; 5 men, including bystanders, worked upon this. At 
Th. Tm. 45s. they were all off, and the engine re-started. Steam at 125 lbs. ; 
went well over the grass until about 7h. 14m., and near the 88th chain, when 
the wheel slipped, stopped, and put spikes on at 7h. 15m., with as many 
spikes on as could be inserted without sending the engine a little ahead during 
the fastening; but at 7h. 16m. stopped to put in the rest of the spikes; 
started at Th. 16m.45s, At 7h. 18m. 15s. arrived at the road at the 97th chain, 
Stopped to take the spikes off. Four men at work upon this. Re-started at 
7h. 19m, 45s., and went up the road on an ascending gradient, varying, as 
will be seen, from 1 in 19 to 1 in 80, at 270 revolutions of the engine. At 
7h. 22m. 30s. reached the 108th chain, and stopped to put the paddles on. 
At 7h, 31m, finished this ; and at Th. 32m, started, drawing the waggon by a 
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chain. At Th. 32m. got into Faston’s Hollow; the chain broke and the engine 
went up, leaving the waggons bchind. At 7h. 34m. came back, and 7h. 36m., by 
50 feet of chain, got waggons nearly out; stopped, and came back, shortened 
chain, and re-started 7h, 37m. 45s, At the 117th chain, that is, at the gap, 
passed full charge through the gap in the hedge, and arrived at the end of 
the course at 7h. 47m., being 1 hour 5 minutes from the first start, or 1 
hour 1 minute from the time when, the 1 ton having been thrown out, the 
real start was effected. The coals used were 238 lbs., less fire and ashes 25 
Ibs., if taken as equal to half coal; equals 220% Ibs. he water consumed was 
217 gallons; being equal to 9.84 lbs. of water per lb. of coal. Although there 
were only occasional indications of priming, it is clear that this excess of 
apparent evaporation, over the evaporation when tried upon the brake, was 
due to priming, for it is quite certain that the fire was not being worked with 
more economical results. At a very early period of the run two teeth broke 
out of one of the wheels of the jack-in-the-box; but, as has been before ex- 
plained, the wheels of the jack-in-the-box, except on turning curves, do not 
act as ordinary gearing, but as mere drivers. It was owing to this that the 
engine was enabled to go round the course, 

Just before reaching home, namely, at about the 141st chain, two more 
teeth broke out, but the course was completed without accident. We felt this 
breakage was a serious matter, and one to be carefully weighed before we deter- 
mined how far it ought to affect our award. We believe we have already said, 
that the whole of the gearing of this engine, with the exception of these wheels, 
was made of malleable cast iron. Prior to this accident taking place, namely, 
while the engine was being tried on the brake, Mr. Aveling had reported to us 
that he intended’ to supply such wheels to the jack-in-the-box motion; and 
the only reason why he had been compelled to allow it to come to the yard 
with ordinary cast-iron wheels was that he had found it impossible to get large 
wheels like these rendered malleable or annealed in time for the Show. While 
deploring this accident, we felt that it was an accident, and that it would have 
been a wrong thing to have withheld from Messrs. Aveling and Porter the 
prize they had so well won by the general excellence of the Article No. 7001, 
on account of the failure in a part which we had been previously warned was, 
as it were, a substitute for that which would be supplied to a customer, and 
which, although it gave way, did not prevent the engine completing the task 
assigned to it. We shall reserve our remarks upon the capabilities of traction 
of iron wheels, as we have those upon the powers of indiarubber, until we have 
recounted the trials on the high road. 

TRIALS ON THE STAFFORD Hien Roap. 

Lord Vernon, the President of the Royal Agricultural Society of England, 
is a member of the Select Committee of the House of Lords now considering 
the question of locomotion upon common roads ; and at the suggestion of Lord 
Kinnaird, who is also a member of that committee, Lord Vernon and the 
Stewards determined to afford the Judges a further opportunity of testing 
the capabilities of traction-engines by a run of considerable length upon a 
high road. Instructions were accordingly given to the exhibitors, and on 
Thursday the 6th of July five locomotives started from the Show-yard at 
Wolverhampton to make the journey to Stafford, a distance of 16 miles, in 
the following order :— 6 

oO. 

Ransomes, Sims, and Head’s 8-horse-power Engine 
<“OUPDELIANG wit Lena oat) Wy -EmeCHCiG 

Aveling’s 10-horse-power Locomotive .. ..  .. TOOL 
Aveling’s 6-horse-power Locomotive ..  ..  .. 7002 
Burrell’s 8-horse-power Locomotive ais Af fos uae eR LO 
Burrell’s 8-horse-power Pot Boiler .. ..  ..  .. 38061 
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The Ransomes, Sims, and Head. 8-horse-power engine “ Sutherland,” with 
‘Thomson’s indiarubber tyres and pot boiler, left the Show-yard at 5h. 20m. 
A.M., drawing 12 tons behind it, made up of a waggon with its load, a 
threshing-machine, and a portable engine. Its own weight, with 300 gallons 
of water in the tank, and with 16 cwts. of coal, was about 10} tons. 

This engine arrived at Stafford at 9h. 48m., making the time occupied in 
the journey, including all stoppages, 4 hours 28 minutes. 

During the journey there was a stoppage of 18 minutes, to take in from the 
-eanal 280 gallons of water; 5 minutes for the men to get breakfast ; 2 minutes 
to allow a horse to pass; and 4 minutes to tighten the cylinder cover; making 
in all 29 minutes, so that the total time under weigh was 4 hours. ‘The speed, 
therefore, was 4 miles perhour. ‘The coals consumed were 6 cwt. 1 qr. 20 lbs. ; 
the water 395 gallons, giving 5°48 pounds of water evaporated for a pound of 
coal, showing that there must have been very little priming during the journey. 
‘The ashes were dropped twice from the ash-pan during the run. They could 
not therefore be weighed back to go in reduction of the quantity of coals. 

The average pressure of steam throughout the run was 121 lbs. The per- 
formances of the engine, as regards manageability, were everything that could 
‘be desired. Taking the useful load drawn of 12 tons, and the distance run 16 
miles, the consumption of coal was 3°75 lbs. per ton per mile, and of water 2°05 
gallons per ton per mile. 

Aveling’s 10-horse-power engine, No. 7001, left the Show-yard at 5h. 25m. 
AM. Its weight, with 12 cwts. of coal and the tank full, containing 217 
gallons, was about 123 tons. It drew behind it 15 tons, composed of a waggon 
and load, of a portable engine, and of a threshing-machine. It arrived at 
Stafford at 10h. 58m., making the time of the journey 5 hours 33 minutes. On 
one occasion the engine had to be uncoupled from the load, and a chain to be 
used to pull the load over a soft place in the road. The delays were, that the 
feed-pump was stopped for a short time (supposed by a piece of waste), and 
that water was taken in at two places. 

The quantity of water used was 466 gallons, equal to 6°81 lbs. of water per 
lb. of coal. The coal used was 6 cwts. 12 Ibs., but there were 79 lbs. of 
ashes and unconsumed fire. As this, however, could not be ascertained in the 
case of all the engines, the Judges, for the purposes of comparison, record the 
difference between the coals taken in the bunkers and the coals weighed back. 
The speed appears to have been 31 miles per hour when under way. The coals 
per ton per mile of useful load drawn was 2°85 lbs. The water consumed per 
ton per mile of useful load drawn was 1°94 gallons. 

Aveling and Porter’s 6-horse-power, No, 7002, left the Show-yard at 5h. 29m. 
AM. ‘The weight of the engine, with tank full, containing 105 gallons, and with 
10 ewts. of coal, was about 54 tons. The load drawn was 9 tons, consisting of 
.4 waggon with its load, and one portable engine. ‘he time occupied in reach- 
ing Stafford was 5 hours 13 minutes, including stoppages. The coals used 
were 4 cwts., without allowing for the ashes weighed back, amounting to 
1 qr. 19 lbs, 

Burrell’s 8-horse-power locomotive engine, No. 3660, left the yard at 
7h. 831m, The weight of the engine, with tank full, containing 150 gallons, and 
with 11 cwts. of coal was 9 tons. It drew behind it a load of 12 tons, namely 
-@ waggon, a portable engine, and an ordinary waggon or lorry. It arrived at 
Stafford in 6 hours 26 minutes. The stoppages were three times, to take in 
water. The coals consumed were 5 cwts. 4 lbs. The ashes were not recorded. 
Een the useful load drawn, the consumption was 2°99 lbs. of coal per ton 
per mile. ee 

Burrell’s 8-horse-power pot boiler, with indiarubber tyres, No. 3661, left the 
Show-yard at Wolverhampton at 5h. 46m. a.m. ‘The weight of the engine, with 
full tank of 250 gallons, and 11 cwts. of coals, was about 8 tons 17 cwts. The 
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weight drawn was 12 tons, composed of one waggon with its load and one lorry 
with its load. he engine reached Stafford in 7 hours 11 minutes; but this 
requires explanation, as so far from this engine being the slowest of the lot, it 
was, when travelling, one of the very quickest; as is shown by the fact that at 
about the fifth mile it came up to Aveling and Porter’s 10-horse-power engine, 
which had started 21 minutes before it, although in these 5 miles there was a 
stoppage to replace some of the pigs which had fallen off the lorry, and also to 
secure the ash-pan, which had become loose. At the first stopping-place there 
was a delay of 9 minutes to allow for Aveling’s watering; then water was taken 
in by this Burrell engine, which consumed 18 minutes. There was then a 
stoppage of 17 minutes to allow the men to breakfast. Shortly after this a bad 
place in the road was passed, and the engine took its load over it without any 
difficulty, and without having to resort to the use of a chain. Between the 
eighth and seventh mile from Stafford the distance was done in 8 minutes, being 
at the rate of 73 miles an hour; but the result of this speed was that a bearing 
got hot, and it became necessary to stop the engine to oil; 5 minutes were 
consumed in this. The engine then stopped at Penkridge to take in a second 
quantity of water. In this operation, owing to the engine being uncoupled from 
its load and going away to a watering-place different from that made use of by 
some of the other engines, 45 minutes were consumed. At 11h. 30m., when 
within one mile of Stafford, a linch-pin came out of the common-road lorry 
which formed part of the load of this engine. The wheel came off, and 13 
minutes were occupied in endeavouring to rectify the matter. The result, how- 
ever, Was that the lorry had to be left behind. This took 4 tons from the load 
of the engine, leaving 8 for it to draw into Stafford. At 11h. 50m. a waggon 
was passed, which the waggoner had backed into a ditch in his desire to get out 
of the way of the preceding engine. A stoppage took place to assist in getting 
him out of the ditch ; 83 minutes were occupied in this. A little water was 
taken in. The stoppages together amounted to 2 hours 15 minutes, making the 
actual running-time 4 hours 57 minutes. The coals consumed were 8 cwts. 
1 qr. 22 lbs. ; the ashes were shaken out upon the road, so that there were none 
taken back. his is a very large consumption of coal. No doubt a great deal 
of it was due to what was being burned while the engine was not running. 
It is impossible to make an accurate allowance for this, and therefore the 
economic duty of this engine upon the trial at Stafford cannot be ascertained. 
The water consumed was 579 gallons, being 6°12 lbs. of water evaporated for 
1 lb. of coal, The ordinary working pressure during’the run was from 120 lbs. 
to 160 lbs., but on two or three occasions the steam fell, and the engine was 
stopped for a minute or two until the pressure of 130 lbs, was obtained. 

In addition to the five engines, the property of exhibitors, which made this 
journey to Stafford there was another Thomson engine, manufactured by 
Messrs. Ransomes, Sims, and Head, which performed the journey. ‘This was 
the “Chenab,” an engine very similar to the “Sutherland” as a whole, but 
differing in certain respects. The engines, not having to drive a band-wheel 
for farm purposes, are placed athwart the machine, thus dispensing with the 
bevel gear. he leading wheel was provided with a pair of elliptic steel springs, 
and the driving-wheels were 6 feet 11 inches in diameter. This engine towed 
behind it an omnibus of a very unusual appearance ; it was carried on a single 
pair of indiarubber-tyred wheels placed in the centre. Its horizontal position 
was preserved by means of a long neck, containing at its outer end a nut, 
through which passed the vertical draft-pin of “Chenab.” This pin was a 
screw, and by turning it the nut could be raised or lowered, so as to level the 
omnibus. The neck or draw bar of the omnibus was elastic. Not only 
was there accommodation within the omnibus for passengers, but on its roof, 
and protected by a canopy, there were four rows of seats, also for passengers. 
The sensation afforded by riding in the omnibus, although very peculiar, was 
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by no means unpleasant. This engine, with its omnibus, is one of four 
which the Post-office authorities in India intend to employ to run on the 
high road between Chelum and Rawl Pindee, The “Chenab” was in charge 
of Lieutenant Crompton, who very kindly put it at the disposal of the 
Judges to accompany the competition engines on the run to Stafford. As 
much as 8 milesan hour wasaccomplished by “‘Chenab” on parts of the road ; 
but it was suffering the whole time from a deficiency in steam, 

On the arrival of all the engines at Stafford they drew up in the station- 
yard, where later in the day they were inspected by the President of the 
Society, by many Members of the Council, and by some Members of the Select 
Committee of the House of Lords on Common Road Locomotion. 

Some of the engines that had steam up were worked to show their powers 
of starting, stopping, and turning, and the results were very satisfactory. 

TETTENHALL Hitt TRIALS. 

It will be remembered that Messrs. Ransomes, Sims, and Head, under their 
entry No. 2150, had exhibited for competition in Class X VII. the ‘* Sutherland” 
engine, with iron wheels. We felt that this afforded an opportunity for testing 
the merits of iron as against indiarubber, which might not be met with again, 
and we were thus most anxious to try article No. 2150. 

To have gone through the full programme it would have been necessary to 
take this engine to Barnhurst to run her over the farm ground with her iron 
wheels; but the exhibitors wrote to the Judges, saying that, as those wheels 
were not provided with suitable paddles to enable them to cope with the state 
of the ground at Barnhurst, they desired the engine might be withdrawn from 
that part of the competition. We readily fell in with this view, because we 
are certain that had iron wheels of the small diameter of 5 feet, and without 
extremely well-devised paddles, been tried upon the Barnhurst ground, the trial 
could only have ended in disappointment. With respect to the highroad, how- 
ever, the matter was very different ; and in order to test the comparative merits 
of indiarubber and iron, we, on Saturday, the 8th of July, directed the “ Suther- 
land” to be taken to a point on the road from Wolverhampton to Shrewsbury, 
about 22 miles from Wolverhampton, where the engineers of the Society had 
selected a piece of the road near Tettenhall, about 2000 feet in length, starting 
from and ending on a level, but being a continuous hill from the beginning to 
the end of the run, varying in gradient from 1 in 35 as a minimum to 1 in 18 
as a maximum. ‘The sketch of the road, Fig. 18, p. 572, will show precisely 
where the different gradients commenced and ended. The “Sutherland” drew 
behind it 26 tons, made up of three waggons and one portable engine. Its own 
weight was about 10 tons, making 86 tons in all. With this load the “Suther- 
land” went up the hill, 1900 feet in length, and of the various gradients men- 
tioned, in 10 minutes 27 seconds; the steam was at 145 lbs., the engine was in slow 
gear and in the least expansion, but the steam-valve was only about half open. 
The average speed, it will be seen, was 2°11 miles per hour. The engine was 
perfectly successful in taking up this load. There was not the slightest difficulty 
or hitch of any kind or description. We then determined upon putting a greater 
load on the ‘‘ Sutherland.” Aveling and Porter’s 10-horse-power engine was on 
the spot with steam up, and by the kindness of Mr. Aveling we were enabled 
to make use of this engine, not as a motor, but as a load to be drawn. Adding 
it to the train, brought up the load behind the “ Sutherland” to 38 tons, or 
including its own weight, to 48 tons. This was re-started from the bottom of 
the hill with steam at 156 lbs. with the lowest expansion, and with the steam- 
valve half open. Up to the 400 feet mark upon a gradient of 1 in 35 the 
engine just drew the load, but about 450 feet the wheel began to slip, by the 
shoes round about the indiarubber tire slipping on the road. Stopped to take 
out of the train a portable engine, weighing 5 tons, leaving 33 tons of train load, 
or 43 tons of total load, to be taken on. At the 500 feet the wheels were just 
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holding, but were much inclined 
to slip. The ‘ Sutherland,” 
however, succeeded in getting 
up the 1 in 20, but not without a 
good deal of slipping. When the 
1 in 18 was reached it was clear 
that this load had fairly over- 
powered the indiarubber. The 
weight upon the driving-wheels 
of the “Sutherland” was 73 
tons, the gross load 48 tons, the 
inclination 1 in 20; making, 
therefore, 2°15 tons as the effect 
of gravity in drawing back the 
train: to this must be added 
the tractive force required to 
move 48 tons upon a level. We 
had no means of ascertaining 

oft this, as we were not provided 
t with traction dynanometers cf 

sufficient power; but referring 
to General Morin’s experiments, 
and taking, as a fair mean ap- 
plicable to the circumstances 
of the case, 1-35th as the trac- 

‘ tive force required, then there 
must be added 1°23 ton, making 
3°38 tons as the total tractive 
force exerted by the indiarub- 
ber wheels, the weight upon 
them having been 72 tons, as 
before stated; so that the ratio 
of friction of the steel-shoed in- 
diarubber-tyred wheels appears 
to be *45, the load being taken 
as unity, or very close upon one- 
half of the insistant weight. 

The “Sutherland” was then 
set to change its wheels for the 
iron wheels of article 2150. 
While this was being done, 
Aveling’s 10-horse power engine 
being on the ground, it was 
thought a good opportunity to 
test the tractive force of that 
engine. Its wheels, as has been 
already stated, have cast-iron 
rims, convex, but with a sort of 
cellular pattern on them ; their 
diameter is 6 feet and their 
width 1 foot 6 inches, of which, 
however, only the central por- 
tion bore upon the road, which 
was in good hard order. The 
load with which the engine 
started was, in waggons, &c., 
behind it, 26 tons; its own 
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Fig. 18.—Sketch-plan of Tettenhall Hill, showing the gradients of the part used as the Traction-Engine Trial-eourse. 
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weight, 12 tons ; together, 38 tons; steam, 120 Ibs. When the 500 feet mark was 
reached the wheels were slipping badly, but were just driving; at 850 feet the 
slipping was excessive; the time occupied going between 600 and 800 feet was 
1 min. 28 sec. The steam had fallen from 120 lbs., at which it started, to 100 lbs. 
After the 1000 feet mark was passed the wheels slipped very much, but they 
drove, and at about 1350 feet, as the wheels got more polished, the engine was 
brought all but to a stand by the wheels slipping. At about 1400 feet there 
was great slipping. Coals and ashes were put under the wheels, and in that way 
the 1600 feet was reached. Here the progress was brought to an end, the wheels 
going round with great violence. Here also was exhibited the disadvantage 
of the jack-in-the-box, for as soon as one wheel had turned a place for itself 
upon the road, so that it became more easy to drive than the other, the wheel 
which was less easy to drive stood absolutely still, and owing to the jack-in- 
the-box arrangement the whole energy of the engine was spent in “ whizzing” 
round the wheel which was most easy to drive, for this a remedy was found in 
putting large stones under the easy-going wheel. We have already said that, 
in our opinion, the makers of locomotives for common roads should turn their 
attention to devising a ready means for putting the jack-in-the-box out of 
action; nothing can be better than its performance under circumstances of an 
easy load and a fairroad. The power that it gives to turn, without disconnect- 
ing either driving-wheel, was well shown in the exhibition which took place at 
Stafford in the station-yard. It is true that the “ Chenab” turned with great 
readiness, and in a very small circle ; but to enable it to do so, it was necessary to 
throw the driving-gear out of action with the wheel upon the inner side of the 
circle. The engines, however, that were fitted with the jack-in-the-box 
arrangement required no such care, and could be made without any alteration 
whatever to turn circles, first to the one hand and then to the other. ‘To revert 
to the trial. At this point (the 1600 feet) the breaks were put on the waggons, 
the engine was uncoupled and sent ahead, and a chain put on to see if by these 
means the load could be started; but it was without any effect, as the wheels 
fairly slipped round upon the road at 1675 feet from the bottom. The Judges 
found that both wheels were slipping together very nicely, jack-in-the-box not 
operating; but this arose from a cold chisel having been put in between the 
teeth: the chisel, however, could not be kept in. After almost superhuman 
exertions on the part of Mr. Aveling and his assistants by feeding coals and 
stones under the wheels, and by the use of chains, the 1900 feet mark was 
reached in 29 min. 57 sec. from the time of starting at the foot of the hill. 
The weight upon the driving-wheels of this engine was 83 tons, the gross load 
38 tons, giving on an incline of 1 in 20, 1-9 ton as the resistance due to gravity ; 
and (adopting the same traction on a level, as before, namely, 1-35th) 1:08 ton 
would be the force required on a level, or together 2°98 tons, showing the 
adhesion of the wheel upon the road to be °85, as against the -45 of 
the indiarubber; the insistant weight being unity in both cases. Although 
the steepest gradient passed by this engine was 1 in 18, 1 in 20 has been 
taken, inasmuch as the passing over the 1 in 18 was really due to the use of 
stones and coals, and matters of that kind, and not to the fair adhesion of 
the wheels. 

By this time the “ Sutherland” was fitted with its iron driving-wheels, which 
were 5 feet in diameter, 1 ft. 72 in. wide on the faces, which were rounding, and 
were perfectly plain. The load drawn behind the “Sutherland” was 18 tons 
4 cwts.; adding its own load, 10 tons, gave 28 tons 4 cwts. as the gross load. 
The steam at starting was at 140 lbs. To save time, the start was not made 
from the very bottom of the hill; but by the time the 500 feet mark was 
reached, the wheels began to slip; stones were introduced at 590 feet, as 
the wheels were slipping freely. From here up to 1450 feet the travelling 
was good; from 600 to 1300 feet was reached in 5 minutes and 5 seconds. 
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At 1450 feet slipping again took place, and stones had to be used; at 1500 feet 
efforts were made by “putting sacks under to get the wheels to bite, but 
such efforts were useless. A chain was then attached, put this would not do. 
It was then determined to take off the portable engine; with this reduced load 
of 18 tons nett behind the “ Sutherland,” or 23 tons 4 ewts. gross, including its 
weight, a start was made, but even with this load the wheels slipped a good 
deal; however, the summit was reached at last. It may be taken that the limit 
of adhesion of these cast-iron wheels, with a gross load of 23 tons 4 ewts., was, 
reached upon an incline of 1 in 20: the resistance due to gravity would, there- 
fore, be 1°17 tons; the resistance due to the traction upon a level °66; together 
1:83 tons. The insistant weight being 73 tons, the ratio of adhesion is *244, 
in lieu of the °35, with the cellular wheels of “ Aveling,” and the *45 with the 
indiarubber wheels. It must be borne in mind, however, in comparing the 
iron wheel to the “ Aveline” with the iron wheels of the “Sutherland,” and 
then with the indiarubber wheels, that the “ Aveling” wheels were 6 feet in 
diameter, while those of the “‘ Sutherland” were only 5 feet. 

The road trials appeared to show that, with a road in good 
order as this was (it should have been stated that it appeared to 
be formed of a mixture of flint, iron slag, and a little granite) 
the indiarubber tyres have a decided advantage over iron in 
tractive force; there is no doubt that they have the advantage of 
giving an elastic support to the whole machine. These advan- 
tages, however, are obtained at an addition to the first cost, in 
the case of such an engine as the “ Sutherland,” of 2502., or fifty 
per cent. of the cost of the ‘‘ Sutherland” with iron wheels, the 
price of the engine under these circumstances being 5002. 
Assuming the truth of the statements made by the advocates of 
the indiarubber tyre, that they may be used for years when pro- 
tected with steel bands without appreciable wear, so that the 
cost of maintaining these tyres should not be a very heavy item, 
it nevertheless pecomes a question how far their superiority in 
tractive force warrants a purchaser in going to the original greater 
outlay. This is a question which experience alone can authorita- 
tively settle; but we are inclined to think that for road traction 
it may be worth the while of the proprietor to go to the expense 
of these tyres. It is, however, a question upon which we cannot, 
in the absence of longer experience, venture to pronounce a 

decided opinion. Our business was to award the prize in 
Class XVII., which was to be given “for the best agricultural 
locomotive engine applicable to the ordinary requirements of 
farming.” 
We had, therefore, to judge of the merits of the engines 

when used to replace portable engines, as a mere implement for 
driving farmyard machinery, of their merits when used as loco- 
motives upon the high road, and of their merits when used as 
locomotives upon farm roads, or upon the surface of fields where 
there were no roads. 

In this latter respect the indiarubber tyres most signally failed 
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at Barnhurst. It is true that the weather had been to the very last 
degree unfavourable to the use of these tyres. The question then 
arose in our minds, “Is the Barnhurst course a fair one over 
which to put an agricultural engine; and would such engines be 
in practice required to be used on ground in the condition in 
which the Barnhurst course was?” Upon this point we thought . 
it right to take the opinion of the practical agricultural Judges of 
this year, and they told us that a farmer must be able, when his 
root-crops were ready to be drawn off the field, to take them 
away, no matter in what weather. This had to be done in 
autumn, and very commonly in the midst of weather quite as bad 
as that which we have experienced, and with the soil in the 
same condition. Now, looking at the fact that as agricultural 
locomotives become improved, and come more and more into use, 
they will replace to a large extent the horses upon a farm, and a 
farmer will then find himself at the mercy, as it were, of these 
machines. Clearly, other things being equal, the most merito- 
rious machine, therefore, is one which, under any circumstances 
of weather and of soil, can do its work ; and, in fact, a fine-weather 
machine is practically useless to the farmer. It was upon these 
grounds we felt that the ‘‘ Sutherland,” notwithstanding the excel- 
lence of its workmanship and the superiority of its tractive force 
upon a high road, was out of competition in Class XVII. We must 
not be supposed, however, to lay down as a doctrine that the mere 
surface of the iron wheels will give adhesive force in soil such as 
that at Barnhurst. Upon pressure and motion being applied to 
the upper part of such a sodden soil, it becomes made into a 
lubricating paste or fluid, which renders adhesion of any surface, 
whether iron or indiarubber, practically impossible. It is in 
this state of things that the iron wheels, by their ability to use 
paddles (say to the number of eight round about a 6-feet wheel), 
have a great advantage, for the paddles cut into the surface, and 
the ground immediately behind the paddle that has just entered 
being compressed by the weight of the wheel upon it, cannot 
escape vertically, nor can it readily escape sideways; thus the 
paddle acts upon a block of soil some 3 feet long and the width 
of the wheel, and by pressing against this, it is enabled to find 
that foothold, if the term may be used, or that abutment or point 
d’apput which mere adhesion upon a surface cannot under these 
circumstances give. It may be that hereafter there will be exhi- 
bited engines provided with. indiarubber tyres, and with the 
means of applying paddles when such engines are used upon 
farm land like Barnhurst. When these engines come for com- 
petition, we have no doubt the Judges who may then be in office 
will weigh their merits fairly ; but there was no such provision 
made, nor, indeed, does one see how it could very easily be 
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made upon wheels formed as those of the “Sutherland” were ; 
and thus, when the ‘ Sutherland” got upon the slippery, 
treacherous surface at Barnhurst it came to grief in the way 
that has been stated. Whether considered in point of economy 
of fuel as a driver of machinery, or of efficiency for traction upom 
a farm, Mr, Aveling’s 10-horse-power engine, No. 7001, no doubt 
was far ahead of any of its competitors. We therefore awarded 
to Aveling’s 10-horse-power engine, No. 7001, the prize of 507. 
The only point on which it was surpassed was that of its ad- 
hesive powers upon a high road; here, no doubt, it was not 
equal to the Thomson system, and we felt that the merits of 
the indiarubber tyres were such as to justify our awarding a 
silver medal to that invention, as we did also to the invention of 
Mr. William Bridges Adams for his application of indiarubber- 

‘between the internal and external tyres of the wheels. We 
much regret that the constant use the Royal Agricultural Society 
of England made of this latter engine at Stafford prevented our 
trying its tractive force upon the real We believe that it would 
have turned out to be very high, judging from the reports made 
to us from Stafford. 

These medals were awarded, with the approbation of the 
Stewards, as provided for by thes rules of the Society. 
= Avaliffe « and Porter’s 6-horse-power, No. 7002, we highly 
commended) and Burrell’s 8-horse-power locomotive! No. 3660, 
which appeared to us to be a very well-devised and well-made 
machine, we commended. 
We believe we have now reported to the best of our ability 

upon the construction of the different engines which competed 
in Class XVII., upon the trials to which those engines were sub- 
jected, and upon the way in which they endured those trials ; and 
we have stated the results so far as regards the prize-list. : 

We cannot conclude our Report without expressing our great 
pleasure at witnessing the thorough cordiality existing among all 
the exhibitors. The rivalry and competition were of the kecvieses 5 
but, keen as they were, they never for one moment caused the 
least departure from the most perfect good humour, nor did they 
in any way give rise to selfishness, Each exhibitor was most 
ready to do all in his power to help a brother exhibitor and rival 
at a pinch, as we saw upon more than one occasion. Such con- 
duct as this on the part of exhibitors most largely contributes to 
the comfort of all concerned, and especially to that of the Judges, 
and enables them to carry out their duties with untroubled 
minds. 

We have to thank all the exhibitors for the ready way in 
which they carried out every direction given by us, and for the 
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assistance they afforded us; and we trust that the result of the 
recent competition will be, as we in effect know it will be, to 
render the unsuccessful on this occasion most earnest in their 
endeavours to come to the front the next time, while we believe 
those who have succeeded will know that to do so again they 
must add to their efforts rather than rest upon the position they 
have already attained. 

The Table which forms the Appendix to this Report require 
little explanation. In it are recorded the prices, leading dimen- 
sions, and proportions of the engines, the observations on the 
trials, and the results obtained. 

The averages of several of the columns are added beneath 
them, and in those in which there are marked contrasts between 
the results obtained from the Locomotive, Thomson, and Howard 
types of engines respectively, the averages of each of those types 
are recorded at the sides of the columns. 

(Signed) F. J. BRAMWELL. 
JAMES EASTON. 

XXVUI.— Report of the Judges on the Trials of Hop Machinery 
and Miscellaneous Articles at Wolverhampton. 

I. Hop Macuinery. 

AutTHouGH very liberal prizes were offered by the Society for machines and 
implements connected with the cultivation and management of hops, the 
entries in these classes were not numerous. It is true that the total acreage of 
land planted with hops in the United Kingdom is comparatively small; but it 
must be understood that their cultivation absorbs a very large amount of 
capital and requires many peculiar and complicated machines; it is there- 
fore most surprising that there was not a larger competition for these prizes, so 
judiciously offered by the Council. As, however, the announcement that these 
prizes had been offered was not made until November, 1870, there was not 
much time to invent and manufacture new and improved machines for the 
Wolverhampton Show, and there can be no doubt'that when the year comes 
round in which these prizes occur again in their rotation, there will be keen 
competition for them, as several implement-makers who watched the trials this 
year saw that there is room for improvement and the exercise of inventive 
skill, and resolved to make themselves better acquainted with the mechanical 
requirements of hop-cultivation. 

‘The trials of implements in the First Class, “for the best machine for the 
cultivation of hop-gardens to supersede manual labour,” were held at Barnhurst, 
in the field where the steam-cultivators were tried. An impromptu hop-garden 
was marked out and measured, and the position of the “hills” was fixed by 
the marking-poles, tipped with small red flags, which had served to point out the 
course of the traction-engines. This arrangement presented a curious appear- 
ance, so that an eminent engineer inquired whether the “ hop judges were going 
to have a bull-fight.”. There were three entries in this class, of which Messrs. 
Coleman and Morton’s “ Hop-cultivator” (No. 261), was the first to be tried. 
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This consists of an iron frame, in which seven tines or hoes are fixed; there 
are handles behind, with two small wheels in front, and a cranked axle, with 
lever, to regulate the depth. This may be said certainly to be a slight improve- 
ment upon the ordinary hop nidgett or skim, and is cheap at 4. 10s. for the 
purpose of loosening the soil and getting up the weeds in spring and summer, 
but it is not in any way a machine adapted for the late autumn and winter 
cultivation of hop-gardens, to supersede manual labour. The same remarks 
apply in degree to Messrs. Weeks’s iron nidgett (No. 8675), This is not so 
wide as Messrs. Coleman and Morton’s cultivator, which covers all the ground 
in the “alley,” and has only one wheel; while at 4/. it is not so reasonable 
in price. The “ Patent Revolving Mouldboard American Plough” (Messrs. 
Mellards’, Trent. Foundry, No. 8012), or “disc” plough, as it is commonly 
called, being tried in this class, made remarkable work in the hop “alleys,” 
bringing up soil that probably never saw the sun before. This is a plough in 
all its essential principles, and as such is not suited for hop-cultivation. Though 
the Judges, qua “ hop judges,” could not give the prize to this plough, yet in 
their capacity of miscellaneous judges they successfully recommended the novel 
and striking application of the revolving disc to the Stewards, as worthy of a 
silver medal. The prize of 20/. was withheld in this first class of hop- 
machinery, and it is hoped that when this prize is again offered, there will be 
a grand competition of suitable digeing-machines. 

In the next Class, “for the best machine for washing the hop-plant to 
remove the aphis blight,” the prize of 10/. was awarded to Messrs. Coleman 
and Morton for their “ Hop-syringing Engine” (No. 262). The superiority of 
this machine over the others competing consists in its lighter draught in deep 
pulverized soil on account of its larger wheels, 32 inches in diameter, and the 
distance of the water-tank from the ground; in its remarkably easy working 
pump, whose capacious air-vessel causes it to work light, and at the same time 
gives it great propelling power. This pump is placed on the left side, conve- 
nient for working and for purposes of repair, in these respects contrasting 
favourably with the other washing-machines, whose pumps worked very hard, 
and, being in the centre of the tank, were difficult to get at. A brass strainer 
is screwed over the inlet of the pump, which is a great improvement. Messrs. 
Weeks’s machine (No. 8669) is the same as is used generally in Kent: the 
pump works hard, and the small wheels make its draught considerable. The 
price of each of these machines is 91., fitted with two 8-ply 3-hose, with branches, 
taps, rose, spray, and single jets complete. Besides being the better machine, 
mechanically speaking, Messrs. Coleman and Morton’s is much the cheaper, 
considering its superior advantages. Mr. Read’s machine (No. 73868) is 
nearly identical with that entered by Messrs. Weeks: the pump is perhaps 
more difficult to work. Mr. Read also showed some smaller apparatus for 
washing, fitted into pails, and syringes for hand use, which are more adapted 
for vineries or for very small hop-plantatious. Several other engines, or rather 
large squirts of this description, were eloquently introduced to the notice of the 
Judges by various exhibitors, to whom it seemed to have just occurred that 
they might as well “ go in” for the prizes for hop-washing machines. As it 
was found upon reference that many of these had not been entered for compe- 
tition, they were of course not tried. 

The prize of 10/7. for the best Hop-presser was awarded to Messrs. Weeks for 
their entry (No. 2670). This is a very good machine, and, according to the 
opinion of the consulting engineer, is constructed upon proper principles. The 
hop-presser generally used in Kent, which took the first prize at the Show of the 
Royai Agricultural Society at Canterbury, and was exhibited by the side of this 
improved presser at Wolverhampton, is comparatively primitive in appearance 
and construction, and the improved presser has several points of novelty and in- 
genuity. The arrangement of the ratchet-lever gives, if necessary, far greater 
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pressing force than is required merely to get the time-honoured maximum of 
13 ewt. into a “ pocket,” and is easily worked by one man. The process of weigh- 
ing the pockets after they have been pressed is admirably and quickly effected 
by means of an iron lever working on one of the columns of the presser as a 
fulcrum. ‘The shorter end of this lever has a hook to which the “ pocket” to 
be weighed is attached, by affixing a handle, like that of a pail, to the iron (or 
wooden) hoop of the “bagging hole.” A half-hundredweight, placed on the 
longer arm of the lever, indicates the usual weight of 1} ewt. he lever may 
be lengthened or shortened, and heavier or lighter weights attached, according 
to the quantity required to be put into the “pocket.” ‘There is also an iron cir- 
cular case which clasps the pocket tightly as it is filled, keeping it smooth and 
even, and preventing the “ribs” which disfigure pockets badly “trod” or 
pressed with the old machine. 

In Class IV., “for any other improved implement or implements used in 
the cultivation or management of hops,” Messrs. Weeks’s Sulphurating Machine 
(No. 3671), price 127. 12s., was deemed worthy of the prize of 107. The 
improvements in the machine are a great reduction in size and weight, an 
arrangement by which the sulphur sent out by the revolving blowing-fan can 
be guided upwards in different directions, and an improved regulator of the 
quantity of sulphur used. By this as little as 40 lbs. of sulphur can be distri- 
buted evenly over an acre of hops, which is most desirable, as in certain 
stages of the growth of the plant it is injurious to use sulphur in wholesale 
quantities, i 

Messrs. Weeks also showed a portable tank for creosoting the end of hop- 
poles, a hop-bine cutting machine, an improved fire-basket for drying hops in 
kilns, and several other machines and implements used in the cultivation and 
management of hops. 

(Signed) CHARLES WHITEHEAD. 
H. B. CaupwELu. 

II. MisckeLLANrEous ARTICLES. 

The hands of the Judges in the Miscellaneous Department were tied by 
the 8rd and 4th Clauses in the “ Instructions to the Judges,” so that to find 
anything new in agricultural implements that was not included in the 
quinquennial trials was next to an impossibility. There were various 
so-called improvements, but those improvements were chiefly, if not totally, 
belonging to implements scheduled in other years’ trials, and all the Judges 
can do is merely to report on what they think may be considered desirable 
improvements. At the head of their list they place a novelty (though it is 
not properly in this year’s schedule), and this is ‘“‘an American Revolving 
Mouldboard Plough” (so called by the Trent Foundry Company) ; it was, 
in the eyes of the Judges, worth much more than the Silver Medal, which was 
awarded for the “ Adaptation of the Revolving Mouldboard” only. The fact 
is, the said plough is plough and cultivator combined, and far surpassed in its 
operations on the land at Barnhurst the smashing-up tools of Smith and 
of Fowler, and rendered harrows and drags unnecessary by leaving a ready- 
made seed-bed behind it. The Judges came to this opinion after trying it as 
a hop cultivator (for which it was entered), and they think also, that if made 
stronger and applied to steam, it will prove invaluable to farmers. 

While on ploughs, we call attention to the new steerage on the double 
ploughs of G. W. Murray (Stand 48), though we doubt whether the movement 
of the wheel (furrow-wheel) might not be clogged, and be difficult to work on 
account of rust and dirt collecting on its axle. Want of trial of course 
prevents one judging of its merits; though with a good ploughman there is 
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no doubt that it can make irregular work straight, and its advantages would 
be shown on stiff and strong soils where ploughs are constantly tilted out of 
work. 

Then comes the Double-Furrow Turn-wrest Plough of Messrs. Ransomes 
and Sims, most ingeniously contrived and easily used, and, we think, for 
hill-side countries a most useful article of husbandry; and as turn-wrest 
ploughs are for turning the soil down-hill, there must be a lighter draught 
for these ploughs in such a country with respect to the work got out of 
them, 

Next are the Double-Furrow Ploughs of Messrs. Howard, and also of 
Messrs. Hornsby, who are trying to make them lighter and handier for 
turning on the headlands, but while doing this they are making them lighter 
in draught, and losing the main qualification of the Pirie Ploughs, which is, 
the way in which they stick to their work. We think the slade of Messrs. 
Hornsby for the above-named turning very superior to a wheel, though 
it is, we suspect, a copy of the slade used years back on ploughs on the 
land-side. 

The Thatching Machine of Messrs. Woods and Cocksedge (Stand 7), invented 
by the Rev. O. Reynolds, is recommended by its price,as compared with others 
shown before; but of course the thatch should be seen on the stack, and 
tested by the rough blasts of wintry winds. We must say, however, that the 
machine is of most simple construction. 

In Stand 58 was a new attachment to the well known, and never yet 
beaten, Gardner’s Turnip Cutter, for cutting the last piece of turnip, and it is 
a very simple and cheap addition, 
A Patent Hand Chaff-cutter, for cutting 3 lengths of chaff, was shown in 

Stand 36 (Messrs. Southwell’s) ; its work was very simply effected. 
In Stand 76 was the self-acting Corn Screen of Mr. Robert Boby: the 

corn, being placed in the hopper, is allowed to run towards the screen in 
the common way of feeding, but an imitation breast water-wheel is turned 
by it, and the revolution of the said wheel works the screen, thereby dis- 
pensing with the man or boy who usually turns the crank. In Boby’s 
machinery in motion (Stand 285, article 2248), is a Patent Combined Dressing 
Machine and screen for steam power, fitted with elevators for raising the 
grain to the hopper, and, when dressed, by another set of elevators into 
sacks, weighing it ready for market. It is an excellent contrivance for 
fixing in a barn, and making the corn really fit for market; a matter 
too little thought of since jinishing threshing machines were brought to 
notice, which finish was never brought to perfection, and probably never will 
be, till the machines are fed through rollers; and it must be remembered 
that the higher the corn is dressed the better is the price at which it is sold ; 
and the more tail-corn the more the pigs get; or at all events there is less 
outgoing for artificial food, or the taking with one hand and paying out with 
the other. 

Then we find the Bullock Stalls of Mr. Willacy. There economy is the 
order of the day; and if one man and a boy, as he and his friends assert, can 
feed 100 bullocks on his system in 10 minutes, saving thereby what hardly 
one farmer in one thousand can calculate upon, his system must be good, for, 
though not entirely new, the cutting the roots and breaking the cake, and 
delivering them at the same time, is new. The railway and truck through 
the feeding-houses was in existence, and was shown at Lord Fortescue’s, 
during the year that the Royal Agricultural Society of England held their 
meeting at Exeter ; and, while writing of Exeter, let us not forget that there 
the rope traction was brought out by John Fowler for the purpose of under- 
draining, and, though then used and worked by horse-power, it has been the 
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origin and rise of all our steam-ploughing or smashing up. Long may John 
Fowler be remembered by the agricultural world !!! 

For those who like elevators for stacking their corn, Stand 243 must be 
noticed for its “ Patent Slow Motion Automatic Folding Stacker,” its recom- 
mendation being that it is easily folded up for putting away in a barn, and 
that is a recommendation for such unwieldy articles. ‘Then there is a really 
good and economical article in the shape of a Broadcast Manure Distributor, 
the merits of which are greatly enhanced in a purchaser’s view by its low price 
—12 euineas—and its very effective action with rough manures. 

A Stile for footpaths by Morton and Co. (Stand 222) is cleverly designed, 
and where footpaths cross grass lands, especially in dairy countries, and gates 
are constantly left open, it is an advantage to a farmer in riding from field to 
field that, instead of a gate—the stile being made a trifle wider than those 
shown—he can lead his horse through, and no gate can be left open. 

Then there is also a clever sheep-dipping apparatus by Hudspith (Stand 
225) and at Stand 269 a Folding Balance Elevator by Tasker, which is 
recommended by its price. 

At Stand 37 (Hunt and Pickering) we were detained by the number of 
articles (as in bygone days at Leicester), and found a great variety of cast- 
steel hoe-feet for horse-hoeing, which are most easily adjusted; and then we 
observed the lubricators and self-adjusting rod of the new Patent ‘l'wo-horse 
Mowing Machine; but we could not find an engineer at the time to consult 
on the matter. It is worthy of notice and of trial, but must wait for its turn 
in the quinquennial trials. 

Their new Commode for Invalids (Article 1034) is admirably arranged ; but 
for common use, and for cottages, the self-acting commodes of Parker (Stand 
181) are to be preferred. 

Art. 6266. Horse-gear, by Denton, of Wolverhampton, made entirely of iron, 
with T-iron lever. ‘The main wheel hangs on an adjustable steel centre, and 
is supposed much to reduce friction; it is of reasonable price, and appeared to 
be of excellent workmanship. 

Art. 4829. This Improved Break for Waggons, by Ball and Son, is very 
powerful and easily put to work, and does not appear to be easily put out of 
order. 
We much liked the new Self-raking Reaper of Messrs. Burgess and Key, 

which delivers the sheaves clear of the horses’ track, and does away with the 
hands required, as heretofore, to clear the way. 

The Potato-washers of Hancock and Co. (Stand 29) well repaid a visit, and 
the potatoes were turned out and beautifully cleaned for boiling, and though 
young potatoes were used, nota scratch of any kind appeared on them. 

Art. 138, A new implement, called by 8. Corbett and Son a Patent Hand 
Turnip-stripper, is a good machine, the strips answering all the purposes of 
pulping (falsely so called), and the hard work attending it, to say nothing of 
the time consumed in the process. The Iron Ridge Tile, price 2s. 6d., in this 
Stand, is a very good contrivance for ventilation; and while on the subject of 
ventilation, we may mention that we visited, in a remote corner, the Stand 321 
of Davis and Co., who showed excellent Thermometers for Stables and Orchard- 
houses, Hop-oasts, and Malt-kilns, by which masters can always detect the 
neglect of servants in regard to ventilation and the proper maximum and mini- 
mum of heat. 

At Stand 824 amodel of Railway Cattle-trucks was exhibited by Mr. Welch, 
ingeniously constructed to supply food and water to cattle, sheep, and horses, 
on long journeys by rail; and so as to supply a separate stall for each animal, 
if required. These especially commend themselves to all humane and 
thoughtful persons who know and deplore the tortures suffered by animals kept 
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without food and water for many long hours in their transits by railway to 
and from distant fairs and markets. 

Stand 111 contained a Drill for drilling Potatoes, We could not try it, but 
if it will do what the makers say it will, it must be highly useful where the 
said roots are grown on a large scale. 

Art. 4489. New invention. Portable Roughing for Horse-shoes: can be easily 
attached, and may often save the necessity of taking off shoes to rough them, 
when perhaps there is only one night’s or day’s frost. 

But we must draw this Report to a close, for there was nothing to be found 
that was really very new or peculiar. The term ‘ Miscellaneous” was hard 
to explain to exhibitors, but they highly approved of the “stand” made by 
the new rules for agricultural implements, for the sheds were fast becoming 
what may fairly be called a fair for dolls and other things; and though we 
may be thought harsh with regard to the last expression, and while still 
admiring the esprit of the exhibitors, we must say there is too much brought 
to the meetings of purely non-agricultural implements, while there are also 
many things shown that can be made use of by agriculturists often to good 
purpose. 
We can assure our readers that we visited every stand in spite of rain (and 

the slough of despond caused thereby), and many of them over and over again, 
though we heard whisperings to the contrary, and of inspections during storms 
of rain while we took shelter in exhibitors’ offices. We now only ask forsive- 
ness for these our supposed misdoings, and also of the Society for the scantiness 
of this our Report; though for a finish we must not forget the great Mis- 
cellanea which, being in this quinquennial year of trial, had their appointed 
judges, and on them we pass a cursory remark, having seen them in various 
difficult positions, which made us recall to our memory the meeting at Carlisle, 
when a “monster” there walked through every slough and over every hill- 
top without a struggle; but its “ pattens” (so called) pressed the land down 
too much, and soit is hoped it will be noticed at this time next year how 
the racing-ground at Barnhurst looks. 
May the great good already effected by the Society be increased year by 

year, for the benefit of the farming community; and with our best thanks to 
the Stewards and all the officials with whom we had to do, we say farewell. 

(Signed) H. B, CaLpwett. 

CHARLES WHITEHEAD. 

XXIX.—-Report on the Exhibition of Live Stock at Wolver- 
hampton. By Jacos WI1son, Senior Steward, 

Never, perhaps, in the annals of the Society has a Country 
Meeting been held under greater difficulties than those which 
presented themselves at Wolverhampton, For several days, and 
even weeks, prior to the Show, and up to its conclusion, the 
elements were most unpropitious. A down-pour of rain falling 
upon low swampy ground, which had been but recently drained, 
had the very natural effect of plunging the surface to such an 
extent as to render locomotion not only disagreeable and difficult, 
but almost impossible, whilst such a state of things on more 
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than one occasion prompted us to greet a friend with the familiar 
words of * Talpa,”— 

“Came you in boots, sir, or in boats, 
By land, sir, or by water?” 

The choice of Wolverhampton as a site for the Royal Show of 
1871 was from the first, and has been all along, severely criticised 
by a considerable portion of the public; but in arriving at this 
decision, by a very large majority, the Council were actuated both 
by an earnest desire to give the county of Staffordshire (the show 
never having been held in this county before) an opportunity of 
seeing by what means its agriculture could be benefited, and at 
the same time to maintain the interests of the Society itself. 

But however necessary and desirable it may be to keep the 
coffers of the Society well and amply supplied, I am not of 
those who give priority to this feeling over the higher and more 
noble object for which the Society was instituted, viz., “the 
encouragement of the science and practice of agriculture,” nor 
am I prepared to endorse the principle of maintaining a large 
funded property for the benefit of a future generation in pre- 
ference to a more liberal, though reasonable, annual expenditure, 
in developing and furthering the agriculture of our own day. 

In consequence of the disagreeable state of the weather and 
Show-yard, “a damper” seemed spread over the whole meeting : 
wet jackets and dirty feet did not tend to improve men’s tempers, 
whilst small difficulties—which under more favourable circum- 
stances would soon have disappeared—were readily multiplied 
into unpardonable sins, and therefore one was not surprised to 
hear complaints, loud and many, showered down upon the authori- 
ties of certain railway lines for their exorbitant charges for the 
delivery of stock into the Show-yard. In truth, there was some 
cause for these complaints, for on inquiry I found that one com- 
pany was charging twice as much as another for such delivery ; 
but in justice to them, I must say that on a proper representation 
being made, this matter was at once ordered to be rectified. 

I am reluctant to pass over this question of ‘railway accom- 
modation” without taking the opportunity of expressing my 
opinion that the weakest part of our Show-yard arrangements is 
that of ‘ railways.” 1 am far from being an advocate of the prin- 
ciple that ‘‘a railway must be laid into the Show-yard under any 
circumstances,” for we have many bright examples of most suc- 
cessful meetings where such accommodation has not been pro- 
vided, Even at Wolverhampton, the most sceptical exhibitor 
could not complain of any want of expedition, or of facility 
in the delivery of his stock, but it was the charges to which 
exception was taken. The complaint at the General Meeting 
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as to the want of facilities for passenger traffic was also not 
raised without sufficient cause; but, unfortunately, the Society 
is utterly helpless when pitted against a combination of power- 
ful railway companies. This subject has on many occasions 
given the Council much anxiety, and every endeavour has been 
exerted to make the best possible terms for exhibitors and the 
general public who may visit our Royal show. I would express 
a hope, however, that our experience at Wolverhampton may 
not be thrown to the winds, but that a further attempt will be 
made to induce the various companies throughout the kingdom 
to grant more liberal terms to exhibitors as well as to the public. 
Without being invidious, I might point to the liberal manner in 
which the North-Eastern Railway Company treats the district 
through which it passes, and in which, I venture to say, there 
are annually held a greater number of agricultural gatherings 
than are to be found in any other part of England. Cannot 
some similar privileges be granted by all the railways in the 
kingdom, and may not the “ Royal” share this liberality with 
local and county societies? Let us hope so; for when we con- 
sider the enormous risks and expenses in attending a Royal show 
for more than a week, I submit that exhibitors really deserve 
every encouragement and support that can possibly be accorded 
to them. 

With the stock promptly and safely delivered into their respec- 
tive stands on the Saturday evening, the great “ Royal week” of 
the year was inaugurated on the following morning by Divine 
Service in the Show-yard, at which the Bishop of Lichfield 
preached a most appropriate sermon to the large congregation of 
herdsmen assembled. This Sunday service, happily commenced 
at the last Newcastle meeting and regularly continued ever 
since, is not the least interesting feature of our proceedings, and 
the large attendance of those for whom it is especially intended 
is sufficient evidence of its being fully appreciated. 

In these days when our flocks and herds are exposed on all 
sides to diseases of a most fatal character, it is satisfactory to 
report that although each animal as it entered the yard under- 
went a searching veterinary examination, yet not a single instance 
of disease was detected ; nor do I ever remember a show where 
the general health of the animals was so satisfactory throughout; 
of course we invariably hear of cases of “colds” and “ gripes,” 
which are usually the result of an overfeed of wet vetches, &e. ; 
but it is due to the forage department to say that the control 
over the distribution of green food, as directed by the veterinary 
department, exercises a considerable and beneficial influence on 
the health of animals during the show. 

The presence of distinguished foreigners, who bought largely 
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of all kinds of stock, was a noteworthy feature of last year’s 
meeting at Oxford. <A similar notice is equally applicable to 
the recent Wolverhampton meeting, though the prices given 
were not so high as on the previous occasion, But if Oxford 
in 1870 was famous for the high prices then realized for short- 
horns to be sent to America, I can claim for Wolverhampton in 
1871 the honour of being the medium through which enormous 
prices have been given for young shorthorns to be brought to 
this country from America. The presence of those strangers to 
whom I have alluded is an indication that foreign countries look 
upon our annual Royal show as the legitimate emporium of all 
the best breeds of stock in this country, and hither they will 
continue to come. I shall hereafter have occasion to remark 
upon the effect produced upon the stock of this country by their 
frequent visits and purchases. 

Horsgs. 

With catalogue in hand, I am led to commence by com- 
menting upon the horses, as standing first upon the list. Taken 
as a whole, I am glad to observe the increasing interest taken by 
exhibitors in the horse department. Prior to the Manchester show 
our horse entries had dwindled down to a minimum, and were a 
disgrace to our national society. The double veterinary inspection, 
and the risk of losing a previous good reputation thereby, pre- 
vented the exhibition of even the best horses in the country. This 
difficulty has now been removed, and horses are only subjected 
to veterinary examination at the discretion of the Judges. To. 
guard against the worst forms of hereditary disease, however, 

the opinion of the veterinary inspector is invariably taken in 
the case of stallions and brood mares, but with well-selected 
Judges, no;,such assistance is needed in the other classes. This 
arrangement is found to work well, and to render our horse show 
doubly popular and attractive. The agricultural classes, under 
the judicial eyes of Messrs. Barthropp, Wood, and Wright, 
numbered 98 animals, for which several additional prizes were 
given by the local committee. ‘The entries were not numerous 
in most of the classes, nor was there any high degree of excellence 
visible throughout, with a few exceptions, to wit, Mr. Welcher’s 
“Honest Tom,” in Class 1; and Mr. Garrett’s famous old 
Suffolk ‘‘ Cupbearer,” in Class 5. Nor must I omit to mention 
Mr. Linton’s two-year-old filly in Class 27, and also that of 
Mr. Townley Parker in Class 28; and above all, Mr. Brierley’s 
*“‘ Sensation,” in Class 30, whose magnificent action and grand 
warhorse-like appearance earned many a cheer from the admiring 
public around the horse-ring. I shall, however, best consult the 

VOL. VII.—S. S. 2 Q 
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public taste by quoting the very excellent Report of this class 
furnished to me by the Judges, who say :— 

The first class, Agricultural Horses, not Clydesdale or Suffolks, looked a 
grand lot of animals as they entered the ring, but on closer examination faults, 
which are too common amongst this class of horse, were to be found in 
several of them. It was very soon quite clear that the first and second prize 
horses would be the same as at Oxford last year, being far away better than the 
rest of the class. No. 3, Mr. Welcher’s ‘‘ Honest Tom,” which took the first 

‘prize, has been so frequently a winner at the Royal and other shows, and his 
merits have been so often set forth, that it is unnecessary to describe him here 
further than to remark on his looking more fresh and active than last year; 
and we believe it will be long before a better animal of the sort will be found. 
No. 2, Mr. Manning’s “ Young Champion,” has scarcely made so good a horse 
as he promised to do; he has good loins, is rather shaky on his fore legs, and is 
high on the rump; he is nevertheless a nice active horse. No. 6, the third 
prize, is a good-looking bay of 3 years-old, called ‘Le Bon,” the property of 
Mr. C. Sharpley ; he has a good back and fore legs, but is rather rough about 
the hocks; he should grow into a grand horse some day. No. 1, the Rev. 
John Hitchcock’s iron grey “ Lion,” is a nice true-made horse, but is small and 
short ; he got commended, and was selected for the Reserve Number. No. 4, 
Mr. Wynw’s 7 years-old, “A 1,” is a very fine stamp of horse, but his hind 
feet must always tell very much against him ina showyard. No. 7 is a good 
sort of horse, but his fore feet looked suspicious. A plain, common-looking 
4 years-old completed the number of competitors in this class. 

Class 2, for 2 years-old stallions, neither Clydesdale nor Suffolk, had eight 
entries, seven of which came up for judgment, No. 9, Mr. Corfield’s “The 
Shropshire Friend,” took the first prize, and is a compact bright bay colt, 
standing well on his legs, and is a good mover. No.12, Mr. Ashcroft’s ‘‘ John 
Bull,” is rather mare-headed, has long sides, a good loin, and is a smart sort of 
horse, and got the second prize. No. 16 got the third prize; he belongs to 
Mr. Street, is of a rich brown colour, has clean legs, and is a very nice one. 
No. 15, Mr. Perkin’s ‘“ Young Prince,” is the Reserve Number, and is a 
cood-looking animal, but has not good action, and No, 18 has flat sides and 
lacks a ction, whilst No. 10 is far too high on the leg ever to make a good 
stamp of carthorse. 

The Clydesdale stallions foaled before 1869 were a good lot, and we com- 
mended the whole class. No. 20, Mr. Tomlinson’s “Young Lofty,” is still 
very fresh and active, and carries his ten years very fairly; he has two 
remarkably good ends, but is rather flat in his middle; he had nevertheless 
an easy victory. No. 18, Lieut.-Col. R. Loyd Lindsay’s “Prince Albert,” 
is a very promising 38 years-old, and took the second prize; he has good 
short legs, and is very compact. The third prize went to a brown, rather 
legey horse, with a white face and three white legs, belonging to Mr. Reed. 
'l'wo other very useful horses completed this class. ‘There was no entry for 
2 years-old Clydesdale stallions. 

Class 5, the Suffolk stallions, comprised seven entries, one of which, 
“ Oxford Emperor,” did not appear. ‘The first prize went, after very little 
consideration to ‘‘ Cupbearer,*’ a horse belonging to Mr, R. Garrett, who 
gave over 400/. for him in 1869, when a Canadian gentleman tried to get 
him, rather than allow him to leave the country; he is a magnificent animal, 
with a handsome forehand, very deep shoulders and girth, a good loin, per- 
haps rather short back ribs, and very powerful hind quarters, and is as active 
asa pony. Mr. Badham’s “ Hercules,” No. 23, is a smart, nice-topped horse ; 
and Mr. Wilson’s “ Bismark,” only 3 years-old, took the third prize; he is on 
a very large scale, with excellent fore legs and feet, and a good back; but he 
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is too long on his hind legs to please those who go for symmetry; should 
he continue sound, he must grow into a wonderful fine horse, but we doubt 
his ever possessing the true “character of the Suffolk horse, although he is 
well-bred on both sides. No. 28, ‘ Harwich Emperor,” now the property of 
the Stonetrough Colliery Company, in Cheshire, a former prizetaker at the 
“ Royal,” looked very fresh for a 10 years-old, but he has lost his form, and 
become flat-sided and over-topped; he was highly commended, and had the 
Reserve Number, being far better than either of the others. No. 24, Mr. 
Byford’s “ Volunteer,” is a big, useful 4 years-old; but the Harl of Shrewsbury 
should get a better than ‘‘ Young Colonel,” who is small and plain. 

Only three Suffolk stallions, foaled in 1869, were shown in Class 6, Lieut.- 
Col. Wilson’s “ Heir Apparent,” who gained the first prize, isa very neat com- 
pact colt of good quality and fair size, has a capital back and fore legs; his 
hind ones are rather too straight, and he has not a pleasant head. Mr, Bad- 
ham’s “Hmperor,” No. 29, took the second prize, and promises to make 
a fine horse, but at present he is rather too long altogether to be looked on as 
the model of a Suffolk 2 years-old. Mr, Pigot shows a useful colt in “ Patriot,” 
No. 30, who got highly commended, and the Reserve Number. Mr. Grout’s 
“*Young Chester Emperor,” although entered, did not appear. 

Class 10, for Agricultural Mares not suitable to compete as Clydesdale or 
Suffolk, had fifteen entries, all of which were present, and were commended as 
aclass. he first prize went to No. 67, Mr. Overman’s “ Diamond,” a famous 
black mare, and a well-known prize winner in Yorkshire, &c. She is an 
animal of great power, on short legs, grand shoulders and fore legs, very 
active, and a sort of mare that any farmer might be proud to own. Mr. 
Crowe’s second-prize mare, “Smart,” No. 63, is well described by her name; 
she is as handsome as can well be, with power and quality, but her fore feet 
are too small, and look suspicious; she was, however, returned to us as 
sound, which we were glad of, as enabling us to give her a place in the prize 
list. The third prize went to a very nice mare, No. 68, belonging to Mr. 
Welcher, and the dam of ‘“ Honest Tom,” whom we now like all the better 
for his mother’s sake. She is 11 years-old, but looks very fresh and well. 
‘The 8 years-old, ‘‘ Beauty,” belonging to Mr. Lamb, was the Reserve Number, 
and was highly commended ; she is a very excellent stamp of animal, but has 
a plainish head, and lacks the quality of Mr. Welcher’s mare. No. 72, Mr. 
Lister’s ‘‘ Royal Duchess,” commended, is a large-framed mare, with good 
style about her. The remainder call for no especial notice from us. 

Class 11, Clydesdale Mares, make but a poor show, four only being entered. 
Mr. Statter’s “ Princess,” No. 76, is by far the best of the lot. No. 77, 
Mr. Read's “ Deborah,” the second-prize mare, is rather plain, but will, when 
older, make a fine strong mare. No. 75, the Reserve Number, is still more 
plain, and we hope it is no treason to say that No. 74, the property of her 
Majesty the Queen, is no credit to the Royal stables. 

Class 12 comprised five very good Suffolk Mares. No. 78, ‘‘ Matchit,” 
took the first prize, as she did the last year at Oxford, and at every 
show, with one exception, to which she has been sent. She is as perfect 
a specimen of the Suffolk mare as we have ever seen, and we suspect it will 
be a long time before we see her match. ‘ Bury Empress,” the property of 
Lieut.-Col. Wilson, took the second prize, and is a very handsome mare, with 
lots of quality, but scarcely so much substance as we should like to see; 
she is, moreover, rather too long in the back, and flat in her back ribs. 
Although there were but five mares shown in this class (consequently but two 
prizes to be awarded according to our instructions), we exercised the privilege 
granted to us of recommending a third prize to be given to Mr. H. Wolton’s 
“ Diamond,” No. 80, who is “too good to be passed over without a prize. 

292 
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No. 81 was highly commended, and obtained the Reserve Number, and Mr. 
Byford’s “ Pride,” No. 79, was commended. 

Class 27, Agricultural Fillies, neither Clydesdale nor Suffolk, had eight 
entries. No. 215, Mr. Linton’s ‘ Princess,” is a grand filly by “‘ Houest 
‘lom,” and a credit to her sire; she has, however, rather a plain head, and her. 
fore legs are none of the best. No. 221, the second-prize filly, is very neat. 
No, 222, the third prize, “Darling,” the property of Mr. Davis, is a big plain 
mare, and the same may be said of the Reserve Number, No. 216. The 
remainder are a very moderate lot. 

The Clydesdale Fillies, Class 28, were a small lot. Mr. Parker's, No. 225, 
took the first prize, and is a good specimen of the breed. Her Majesty the 
Queen took the second prize with a very fine mare, as well as a high com- 
mendation, and the Reserve Number for No. 224, another clever one. 

But one Suffolk filly, Mr. W. Thompson’s “The Despised,” appeared im 
Class 29; she is a very heavy mare, with good arms and legs, has the 
appearance of having a wonderful constitution; but she is so fat, that she: 
has lost any activity she may ever have possessed. Here is a sad falling off 
in the number and quality of the animals we have in former years seen in 
this class. 

Class 30, for Agricultural pairs of Geldings, or Mares. Six pairs entered 
the ring, and made a noble display. ‘he first-prize horses are certainly 
a splendid pair, and equal to moving almost any weight. Mr. Statter’s mares, 
No. 229, are very active and strong, and suitable alike for farm and heavy 
work. No. 282, Mr. Brierley’s pair of greys, took the third prize, and they 
made a grand show; indeed, it is impossible to imagine a more noble-looking 
animal than “Sensation,” being of great size, nice quality, and action like 
a Norfolk trotter; her companion and half-brother is, however, quite un- 
worthy to be seen by her side, and must always be a great drawback to her 
when they are exhibited together. No. 231, the property of the Earl of 
Dartmouth, were highly commended, and obtained the Reserve Number. Here 
again “‘'Thirley” is much better than his brother, ‘‘ Bowler.” 'The other pairs 
were of a common description, and by no means like prize animals. 

Class 31, for pairs of 4 years-old Geldings or Mares. Mr. Statter was the: 
only exhibitor; he sent one good one, and a very moderate one. 

Class 32, for 3 years-old. Mr. Statter was again successful with No. 239}. 
“Thumper” being a very good gelding; but ‘‘ Maggie” is too long in the 
back and light in the girth. No. 238, Mr. Brierley’s, second prize, are two 
grey geldings, named “ Bobby” and “ Flirt;” they are, however, no match, 
one being a very short-legged thick horse, and the other just the reverse. 

Only one of the two 8 years-old Geldings entered in Class 33 was sent, at. 
present belonging to Mr, E. Tongue; he is a very good thick stamp of horse, and 
worthy of a prize, 

Class 84, 2 years-old Geldings. Mr. Derry showed a smart, active colt, 
No, 242; and Mr. Harris had a brown of good quality, but no particular sort 
about him, in No. 245; the other is a plain one, with long legs and short 
ribs. 

Class 35, Mr. Statter showed a very unworthy representative of the “Stand 
Hall” stud in the yearling ‘‘ Thumper.” i 

In concluding this Report we think we may congratulate the Society upon 
the quality of the animals shown, and on their comparative freedom from 
unsoundness ; it is nevertheless to be regretted that some of the classes were 
not better filled. It would be well if the Council of the Society would devise 
some more attractive programme with regard to agricultural horses, as we 
often see more animals exhibited at our local shows than we meet with at the 
“Royal.” It is at these shows that the young farmer naturally looks to find 
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the best specimens of the various kinds of farming stock; but as rezards cart- 
thorses, it by no means happens that he always finds the best. 

The Hon. George E. Lascelles, with Messrs. Maynard and 
Bennett, as Judges of the Thoroughbred Hunting, Hackney, 
and Pony Classes, had a long and weary day—the latter portion 
under a heavy rain—in a ring adjoining that for agricultural 
horses. For once we had really something to look at amongst a 
farge class of thoroughbred sires, many of which had already 
Ganied for themselves a world-wide reputation on the turf, and were 
a pleasing contrast to the walk-over exhibition by ‘ Motley” at 
Pipteouth. There can be no two opinions as to the qualifica- 
tions of ‘* Sincerity ” for the first honours. He is, in my opinion, 
the beau-ideal of a hunter sire; and from what I have seen of 
his produce in the North during the present year, there is every 
reason to believe that, as a sire, ‘‘he is as good as he looks.” 
However much approved was “Sincerity’s” triumph, public 
‘comment and criticism were not wanting when the award went 
in favour of Mr. Lockhart’s “ Dick Turpin,” as the best 
stallion for getting hackneys, the majority of the outsiders pre- 
ferring the second-prize handsome chestnut of Mr. Mitchell, 
from Norfolk, This difference of opinion, however, arises 
simply from an incorrect interpretation of the word ‘‘ hackney,” as 
distinguished from the high-stepping “roadster.” Mr, Roundell’s 
pony stallion was a grand one, and won easily in his class. As 
a brood-mare for producing hunters, Mr. Miller’s ‘‘ Lady Emily” 
might be considered by many too light in bone for breeding a 
weight-carrier ; but her quality is perfection itself; and when 
her grand ‘‘Carbineer” foal was seen capering by her side, 
there was ample proof of her high qualifications for breeding 
purposes. It was a treat, indeed, to watch Mr. Overman’s clever 
“Jenny Lind,” which was deservedly placed first in the hackney 
brood-mare class; whilst there were two or three very clever 
ponies in the succeeding classes. Amongst the young hunters 
there were several very promising animals, but nothing took my 
fancy so much as Mr. Armstrong’s 3 years-old “ Banker,” and 
Mr. Moffat’s “Luna,” first in jete respective classes, and come 
all the way from the sister counties of Cumberland and West- 
morland. The latter is by the Newcastle Royal Prize sire 
“* Laughing-Stock,” which was ignored by the Judges on the 
present occasion; but I was much struck by the excellence of 
his stock as exhibited in several of the younger classes. Major 
Barlow carried all before him, in 4 years-old hunters, with his 
splendid browns “ Tregothnan” and ‘“ Beckford ;” whilst Mr. 
John B. Booth was as invincible as ever with his ‘ Banner 
Bearer,’ which is not only a famous prize-winner, but a first- 
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rate horse across country. Mr. Harvey Bayly’s ‘ Borderer”— 
a purchase last year from Mr. Booth—was second; nor would 
I despise the rich brown ‘ Filbert” of Mr. Oswell, which, to 
my mind, is the stamp of horse to carry a heavy man through 
dirt, There was some difference of opinion as to the merits 
of Lord Coventry’s “ Bird-on-the-Wing” and Mr. Welfitt’s 
‘* Loiterer,” but it was impossible to deprive his Lordship’s 
game-looking little black of the priority. Harness horses—as 
they always are out of Yorkshire and Cumberland—were a 
shabby lot; but there is always something attractive in an 
exhibition of roadsters, and I was glad to see the award go to 
Mr. Moffat’s “ Covet,” a charming 4 years-old by “ Laughing- 
Stock,” and as full of quality as her sire. In this class Mr. 
Milward’s ‘* Hilton” appeared to me to deserve a higher posi- 
tion than a Reserve Number, for he is ‘a gentleman all over.” 
I fancy I have seen the pony classes in former years better 
represented both in numbers and quality, if I except the 
wonderlul little grey ‘“‘ Jumney,” belonging to Mr. Bower, which 
was a source of great delight to the juvenile visitors around 
the horse-ring. I append a concise Report by the Judges in 
the above classes, which I am sure will be read. with much 
interest. 

Class 7. We commenced our duties with the class for stallions suitable for 
getting hunters, and had no difficulty in picking out the first-prize horse, 
No. 89, “Sincerity,” by “Red Hart,” dam by “Van Tromp,” himself a 
horse that any 14-stone man might be proud to have in his stud of hunters. 
No. 83, ‘“ Blinkhoolie,”” was placed second, and is a horse certain to get 
hunters, especially from mares with substance. He is full of quality, action, 
and wire. No. 34, “Suffolk,” a very neat-topped one, was placed third; 
and if he had liberty of action in his trot and walk, would be very nearly 
what is required as a hunter stallion. No. 37 was placed fourth, and he has 
proved himself the sire of good stock, as we had several good “ Laughing-Stock” 
animals in the ring during the day. 

Class 8. We considered No. 43 nearly the model of a hackney, and more 
likely to get horses that could carry a man safely and pleasantly on the road 
than the extraordinary high steppers which are often admired as roadster 
stallions, and which, though wonderful to behold, are far from pleasant to 
ride. No. 48 has really good and quick action, and as he is only 3 years old, 
will, with time, prove a valuable horse. 

Class 9, No. 56, “ Sir George,” is as neat a little horse as often enters the 
ring, and shows himself in first-rate form. No. 58, placed second, is also of a 
useful stamp. 

Class 13. In this class, mares with foal at foot, and barren mares served 
this spring, are exhibited together; and there is some difficulty in judging 
them in one class, the barren mares having so much advantage in condition. 
We were, however, able to find three really good mares with foals at foot, 
to which we gave the prizes. No. 83, first prize, is a beautiful mare, of 
both quality and size, with a good foal. No. 91, had more substance, and must 
be a good breeder if put to a thoroughbred horse: she had also a good foal 
with her. No. 93, third prize, a wiry mare, with great propelling powers ; 
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requires to be put to a horse with good forehand. No. 94 was highly com- 
mended, and would no doubt have been placed higher if she had had a 
good foal with her. 

Class 14. Small, and of no great excellence. No. 97 took first prize; a 
useful mare, with good substance and action; and No. 99, second prize, 
looking old, with a good loin and a good foal. 

Class 15. There were some good ponies in this class. No. 103, a showy 
active mare, took first prize. No, 102, second prize, is a neat, well-bred 
pony, 4 years old, 

Class 16. A large class, with many promising animals in it. No. 115 took 
first prize, a grand, well-furnished colt, which must make a hunter. No, 110, 
a good-looking brown, second prize. No. 119, a well-bred chestnut, third 
prize. 

Class 17, No. 121, a chestnut filly by ‘‘ Laughing-Stock,” easily took first 
prize; and we thought her an extraordinary good one, which should make a 
“flyer.” No. 126, perhaps a little light, second prize. No. 120, by “The 
Drake,” a showy and usetul filly, third prize. 

Class 18. This was a good class, and the ring being very heavy with several 
suspicious-looking newly-filled-in drains across it, we were able to form some 
idea of a horse’s power of getting across-country as far as galloping is con- 
cerned. No. 188 is a powerful, well-bred horse, and wonderfully furnished 
for his age. No. 187 is a little coarse, and not quite up in his withers, yet 
seemed very active, and went through the deep ground with perfect ease. 

Class 19. In this class the four placed were all good horses, No. 145 being 
clearly the best for the weight—15 stone. No. 152 went like a hunter all 
over ; and Nos. 149 and 150 also moved well. 

Class 20. This class was hardly up to the mark, the first and second prizes 
being the only horses at all like hunters in it. We considered No. 163 
the best, and he went through the deep ground with ease, though perhaps 
with too much resolution to be a perfect hunter. No. 157 is a neat horse, 
but carried his head in a most objectionable place for a show-hunter. The 
rest of the class were decidedly inferior. 

Class 21. Only one entry of average merit. 
Class 22 did not fill. 
Class 28, No. 179, another “ Laughing-Stock,” and a very neat one, took 

first prize; No. 169, second prize; and No. 180, another ‘‘ Laughing-Stock,” 
and a clever cob, took third prize, in a good class, 

Class 24. This was also a good class; and Nos. 193 and 188, first and 
second prizes, are really good hacks. 

Class 25. A good class. No. 198, a cream-colour, with both substance and 
action, took first prize. No. 199, a good cob, second prize. 

Class 26. This was an extraordinarily good class; and No. 212, a perfect 
little model of a horse, took first prize. He was well shown, and moved in 
first-rate form. No. 213 is also quite a prize-class pony, and has excellent 
action. 

This brought us to the end of our duties, in a pouring rain; and I think 
we may safely say tbat the show in the classes before us was above the 
average, both in number of entries and in the quality of the horses exhi- 
bited. 

CATTLE. 

Except in 2 years-old and yearling heifers, the show of Short- 
horns at Wolverhampton could not be considered up to the 

standard of former exhibitions. Many reasons account for this. 
Since 1868, the Canadians, Americans, and Australians have 
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bought up most of the best yearling and 2 years-old bulls and 
Roce at good prices for exportation, consequently exhibitors 
have not those specimens to send forward as fully matured and 
developed animals. Moreover, the higher bred Shorthorns have 
in the same period become immensely advanced in value, whilst 
pure and fashionable pedigrees command such extreme prices, 
that selection is avoided and the bad with the good are left to 
grow together, like tares and wheat, till an auction is held which 
scatters them far and wide; but there can be no doubt that the 
pure stock of the country—though more may be bred—is hardly 
likely to be much improved in symmetry and quality, for 
there is an apparent coarseness in some of the more fashion- 
able lines cf blood. The old bulls were comparatively a poor 
class, and there was an absence of that massiveness and grandeur 
which one looks for in such animals, The first-prize bull, the 
famous old ‘‘ Edgar,” was a fine type of a good Shorthorn, and 
Cumberland may indeed be proud of him; the second prize, 
“*Telemachus,” was much younger and smaller, but neat, and 
Jacking somewhat in masculine character about the head. The 
2 years-old were a larger class and better; and several animals, 
rich in colour and fine in quality of flesh, were shown, though 
none of the specimens possessed any unusual merit beyond 
Mr. Linton’s ‘Lord Irwin,” which is very even and sym- 
metrical, and was deservedly placed first in his class. The 
yearling bulls, as a whole, were scarcely equal to the last 
class, but still had some superior animals at their head—to wit, 
the first and second prizes in Colonel Towneley’s ‘“ Baron Hub- 
back 2nd,” and Lord Sudeley’s ‘‘ Cherub,” both immediately 
picked up for export, whilst Mr. Lamb’s rich-handling “ Igno- 
ramus,” a worthy grandson of ** Edgar,” was placed third. Beyond 
Messrs. Dudding’s * British Flag,” the Bull-calf Class does not 
call for much comment. ‘The cows were decidedly inferior for 
‘©a Royal lot.” The first prize, “ Warrior’s Plume,” belonging 
to Mr. Beattie, of Dumfriesshire, was very sweet and feminine, 
with lovely head and fore quarters, short legs, and good quality 
of flesh, but evidently overdone with excessive feeding, and but 
recently calved. As a 2 or 3 years-old she must have been a 
good animal, being (like nee ”) so full of true old shorthorn 
character, The 2 years-old heifers were indeed a grand lot, and 
the Judges had a difficult duty to perform in coming to a decision. 
Lady Pigot was placed first, with a rich-touching white, 
“Dame Swift,” heavy in-calf; with Mr. How’s “ Vesper Queen,” 
second ; and Mr. Foljambe’s ‘‘ Concert” third. Not a few out- 
siders considered the latter worthy of a more prominent place, as 
she is very large in size, rich in colour, and full of flesh, without 
being coarse, but when walking she gets her back up too much. 
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“As a class they were wonderfully even. The yearling heifers 
were equally well made up, but lacked quality. Mr. Outhwaite’s 
first prize, ‘“ Lady Brough,” was a credit to her owner’s careful 
training, and she, along with several others, will in future grace 
an American home. Besides Mr, Foljambe’s “ Fleur de Lis,” 
Colonel Towneley sent four in this class, but they were not equal 
to his ‘‘ Butterflies” as of old, or to his Chester display. ‘The 
heifer calyes numbered 21 entries, amongst which were seen many 
very promising youngsters, the first prize going to a beautiful 
white 10 months-old, belonging to Mr. Garfit, and purchased 
from Mr, Cheyney’s well-known herd. Lady Pigot once more 
came to the front with her roan “ Victoria Victrix” as second ; 
whilst Colonel Towneley, with two entries, fails to get more than 

a highly commended. The Judges gave an excellent report in 
<letail, as follows :— 

Before particularizing the prize animals, we cannot refrain from expressing 
the regret we felt on looking over the classes of aged bulls and cows, to find 
they so inadequately represented a fair sample and standard of the breed, and 
we are unable to account for the absence of better specimens. This remark, 
however, more especially applies to the cows, than which a weaker lot we never 
saw at a Royal show. When such is the case, it cannot well be otherwise than 
that differences of opinion as to the preponderance of merit in competition must 
exist; but we are also aware and do not hesitate to state, that a much greater 
influence in criticism is too frequently unduly exercised by the unfortunate 
“*war-to-the-knife” prejudice to lines of consanguinity! It is incumbent on 
us to remark that our awards are made for the one only purpose of doing justice 
to the animals possessing the largest share of merit, and that our decisions are 
unanimous, as follows :— 

Class 36. Aged Bulls.—First prize, roan, 8 yearsand 6 months-old: a large- 
framed bull, excellent quality, great length, good hair, having a well-covered 
Jevel back, plenty of substance, his legs true and well placed. 

Second prize, roan, 3 years and 2 months-old: good quality and character, a 
little wanting in length and substance, trifling weakness behind shoulders, and 
head and neck not masculine enough. This bull, having youth in his favour, 
is likely to improve and hold a better position. 

Third prize, red, 3 years and 6 months-old: very good quality, rather too 
light-fleshed, but a useful bull on a fair-sized scale. 

Fourth prize, white, 8 years and 7 months-old: good quality, great growth, 
rather low in loins, otherwise an evenly-formed well fleshed animal. 

Reserve number, roan, 8 years and 10 months-old: fair quality and good 
back, harsh hair. 

Bulls above 2 and not exceeding 3 years.—First prize, white, 2 years and 
5 months-old: excellent quality and character, a massive well-fleshed animal 
of great growth and much promise. 

Second prize, white, 2 years and 5 months-old: good quality, of great sub- 
Sa with a level and evenly covered back, capital loins, not quite so good 
elow. 
Third prize, red, 2 years and 8 months-old: very good quality and size, 

rather thin in the chine, tail might have been better set on. 
Fourth prize, red and white, 2 years and 10 months-old: fair quality, very 

good middle, deficient between hips and tail, rather small scale. 
Reserve number, red, 2 years and 2 months-old: nice quality and substance. 
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Yearling Bulls.—First prize, red, 1 year and 4 months-old: very good 
quality and character, a level evenly made animal of great promise. 

Second prize, red, 1 year and 8 months-old: excellent flesh with substance, 
not so true-made as the first prize. 

Third prize, rich roan, 1 year and 2 months-old: quality surpassing all in 
the class, with good character, deficient in fore ribs, and rather so in substance, 
great flank and well let down in fore quarter. 

Fourth prize, roan, 1 year and 2 months-old: good quality, thick well- 
covered frame, rather short in length of body, and tail not well set on ; a com- 
pact useful animal. 

Reserve number, roan, 1 year and 7 months-old: a mellow-fleshed animal of 
good size and character, but having the advantage of age over the others ; 
he appeared to us too light in substance, upon rather long legs. 

This class required very great consideration; we highly commended it. 
Bull Calves —First prize, red, with a little white, 10 months-old: good 

aay: an evenly-covered level back and good flanks, standing well on his 
egs. 
Second prize, red and white, 7 months-old: fair quality, very good hair, and 

pot hind quarters ; shoulders prominent and not well placed ; fore ribs rather 
at. 
Vhird prize, red, 9 months-old: medium quality, lengthy frame, nice hind- 

quarters, and good flanks; shoulders not well laid, and wanting in crops. 
As a whole a very moderate class. 
Cows.—First prize, roan, 5 years and 5 months-old: excellent quality and 

hair; somewhat short-drawn and lumpy in hind quarters, with rather light 
thighs, but her frame well covered all over and showing good character, with a 
very robust constitution. 

Second prize, roan, 5 years and 8 months-old: good quality and character, 
large scale with plenty of substance, ribs not sufficiently arched, nor so well 
covered on the back as should be, with drooping quarters; nevertheless a 
stylish cow. 

Third prize, red and white, 8 years and 4 months-old: good quality, a cow 
on very short legs, excellent bosom and fore quarter throughout; but her short 
very badly covered hind quarters, particularly from her hips to rump, and tail 
set on too high, with rather thick legs, prevented her taking a more prominent 
position, 

Reserve number, red roan, 7 years and 5 months-old: very good quality, 
with an evenly made and well covered back, her fore quarter very light, and par- 
ticularly thin through her plates, indicating weakness of constitution. 

A very indifferent class. 
Heifers not exceeding 3 years-old.—First prize, white, 2 years and 8 months- 

old, excellent quality, good hair and character, short but compact frame, well 
covered; a very nice animal, rather small. 

Second prize, red, 2 years and 5 months-old: excellent quality, good hair, 
well-formed frame, with more length than the first-prize heifer, fore quarter not 
so deep, and somewhat small. 

Third prize, roan, 2 years and 2 months-old: medium quality, harsh hair, 
flesh not mellow enough, standing on rather too long legs, great length, back 
wonderfully well covered, handsome outline, excepting only the setting on of 
the tail. 

Reserve number, white, 2 years and 7 months-old: good quality, large scale, 
evenly covered, not maintaining the character of the prize heifers. 

A very large and excellent class; we highly commended it. 
Yearling Heifers—First prize, roan, 1 year and 8 months-old: good quality, 

compact well-formed frame, combining great substance and character, not quite 
deep enough in fore quarter, but an excellent heifer. 
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Second prize, roan, 1 year and 10 months-old: medium quality, with rather 
harsh hair, fore ribs a little wanting, tail not handsomely set on, but a very 
good heifer, of great length, with a well-formed and covered back. 

Third prize, red, 1 year and 10 months-old: very good quality, frame on 
large scale and well covered, a little low in back, horns showing want of 
character. 

Fourth prize, roan, 1 year and 6 months-old: good quality and hair, a little 
light in fore quarter, and standing upon rather too long legs; a heifer requiring 
more time, but very promising. 
A large and particularly good class, highly commended. 
Heifer Calves.—First prize, white, 10 months-old: very good quality and 

character, a well-formed frame, showing great substance and early develop- 
ment. 

Second prize, roan, 9 months-old: medium quality, great size, good form and 
appearance, 

Reserve number, white, 9 months-old: good quality, excellent hair, rather 
low in back, but of great substance and character. 

In this class we had very considerable difficulty, owing to the large number 
and great promise of these aspirants to fame. 
We conclude our Report by observing that the heifer classes, including 

calves, were well represented, showing those characteristics of the true type 
of a Shorthorn—mellow quality, fine hair, great aptitude to grow flesh, with 
robust constitution, and good looks ina large degree; and the same remark 
will justly apply to many of the bulls, some of which we fully expect to see 
holding still higher distinction hereafter. 

The show of Herefords was supremely satisfactory both in 
numbers and quality. It was feared that the numerous purchases 
of young stock of this breed which took place at Oxford last year, on 
behalf of the Colonies, would cause the collection at the ‘‘ Royal” 
at Wolverhampton to be both meagre and inferior. But this was 
certainly not the case, as the entries numbered 86, and contained 
some splendid specimens of the breed, with great weight of flesh, 
combined with prime quality. Pnescanas as I do a great ae 
ration for this breed of cattle, as considerable meat-producers, 
but having no special knowledge of their characteristics, I gladly 
leave a fuller description of i respective classes to he gathered 
from the Judges’ Report, in which they say :— 

We beg to report that the Herefords at this meeting show to great advantage ; 
the Bull Classes were up to the average, and the females have never been 
surpassed if ever equalled at any previous show. 

Class 44, Mr. Warren Evans took first prize with “ Monaughty the 3rd,” 
which is a grand, long, and massive bull, with heavy flesh and first-rate cha- 
racter. Mr. P. Turner’s “ Bachelor” took second honours. He is symmetrical, 
with substance, but his head is effeminate. Heis the sire of “‘ Rarity,” ‘‘ Plum,” 
and “ Provost,” which fact is a “feather in his‘cap.” Theodore” had third 
prize and is a good animal. Mr, Walker's “‘ Wonder,” in store condition, was 
placed in reserve, and is a rare stamp for stock purposes. 

Class 45. Mr. John Williams’s “ Royal Head,” of fine symmetry and quality, 
was placed first, and the Earl of Southesk took second prize with ‘‘ Ostorius,” a 
big and good one. Mr. P. Turner’s “‘ Provost” had third prize, and he is a 
good animal, with great substance. Mr. Harding’s “ Noble Boy ” was the reserve 
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number. ‘Sir Oliver 3rd” was low in condition, but is a large and good stock 
animal. ; 

Class 46. Mr. Richard Hill’s “ Pearldiver” headed this class. He is remark- 
ably handsome, with a deep and rich touch and bloodlike character; his 
hind legs are a trifle too close and crooked. He is sold for Australia, as is also 
“Star of the West,” who had second prize. Mr. Crane’s “ Prince George” 
took third prize, and Mr. Harding’s “Tom Kinnersley” the reserve number. 

This was a good class and generally commended. 
Class 47. The straight and broad-backed ‘‘ Alexander” took first prize. 

He is rich in colour and in flesh, and looks like making a grand animal. Mr. 
W. Taylor, of “‘The Oxford Lad” renown, was second on the list with “ The 
‘Wolverhampton Boy,” a growing calf of capital character; Mr. Edwards’s 
“ Albert” being the reserve number. ‘The Colonel,” “ Perfection,” and “ Ven- 
dome” all possess considerable merit, and there were other promising calves in 
this class. 

Class 48 had six competitors, all possessing great merit, and were highly 
commended. Mr. Peren’s “Ivington Rose,” one of the best Hereford cows ever 
seen, headed this class. She appeared rather overfed for breeding purposes. 
Mr. Turner’s ‘‘ Livia” took second prize; and the third went to Mr. Tanner 
for his grand old cow “ Queen.” 

Class 49. A better lot of breeding heifers never came together, and the class 
was generally commended. Mr. Turner had first prize with “ Rarity,” which is 

“nerfect gem.” She was closely pressed by Mr, Harding’s “ Dahlia,” placed 
colon, Mr. Fenn’s “ Duchess of Bedford 6th,” which had only just dropped 
a calf, took third prize. 

Class 50 had sixteen competitors, and, with few exceptions, was characterized 
by more than average merit. ‘The first-prize winner, Mr. Harding’s “ Lizzie 
Jeffreys,” is a stylish and good heifer. Mr. P. Turner’s ‘“‘ Plum” was second, 
and is evenly grown and handsome. Mr. Thomas’s “Sunflower” had third 
prize. Mr. Arkwright’s “ Miss Hungerford,” and was the reserve number, 
“Lady Oxford,” in low condition, and Mr. Peter Davis’s heifer, were all highly 
creditable specimens. 

Class 51. Mr. Fenn’s ‘‘ Lady of the Tyne” was placed first, and is a model 
of beauty, substance, and character; she is in only moderate condition. Mr. 
Morris had second prize with “ Madeleine,” who is large and well furnished, 
and should make a grand cow. Mr. Thomas’s “ Rosalind, ” Jarge and evenly 
moulded, with an indifferent touch, got the reserve number. Mr. Arkwright’s 
heifer, without a name, Mr. Fenn’s “ Duchess of Bedford 7th,” and Mr. Ed- 
ward’s “ Dewdrop,” all possess great merit. Some in this class were backward 
‘in condition and development, and they will probably appear to greater advan- 
tage at some future gathering. 

The show of Devons was exceedingly small, and although the 
breed occupies a prominent position in the ‘‘ Royal” prize list, 
the entries numbered only 47. Still this number sufficed to allow 
all the principal breeders to be represented, amongst the most 
‘successful of whom were Lord Falmouth, Messrs. Buller, Davy, 
Farthing, Taylor, and Smith. The Judges of Devons also judged 
the Norfolk and Suffolk Polls and the classes for other established 
breeds, and they report to me thus :— 

In commencing with the Devons we consider, that though perhaps not so 
numerously represented in the show ring as other breeds, still they well main- 
tained the reputation they have achieved, the several classes having in them 



Report on the Exhibition of Live Stock at Wolverhampton. 597 

specimens with unmistakeable evidences of the correct character and fashion so 
noticeable in this distinguished breed of cattle. While regarding Mr. James 
Davy’s first prize bull, No. 503, in Class 58, as the ‘‘ Premier” male of the 
Devons, if not of all breeds, and his first-prize yearling heifer, No. 529, in 
Class 58, in like manner head of the female classes of Devons, we much fear 
that with the former, from apparent overfeeding, his future usefulness is to a 
considerable extent limited, which, with so valuable an animal, is very much 
to be regretted. 

Class 66. Norfolk and Suffolk Polled Breeds we consider were fairly repre- 
sented; they are apparently animals of great size, with a fair proportion of 
meat to bone. 

Class 69. Other established Breeds.—In this class we consider there were 
some good specimens, more particularly of the Longhorn, the moderately correct 
form of which, combined with large frames and fair quality of flesh, allowed 
them to take a fair position with other and more popular breeds. 

Channel Island cattle are at all timesan interesting feature of a 
showyard, as their beautiful deer-like appearance and gentle 
demeanour cause them to be greatly admired by the amateur 
farmer and general public. Since last year at Oxford, when 
much dissatisfaction existed at the breeds from the different 
Islands competing in the same class, a revision has taken place, 
and separate classes are now provided for Guernseys and Jerseys. 
But still exhibitors, from ignorance or some other inexplicable 
cause, appear to make erroneous entries, which it is presumed, 
with more experience, is a difficulty which will correct itself. 
Lhave great pleasure i in appending the Report of the Judges, inas- 
much as it is one always read with pleasure :— 

In reporting on the classes submitted to our consideration, we would first 
observe that, owing to the recent determination of the Council to separate the 
Channel Isles’ cattle under the distinct heads of Jersey and Guernsey, the work 
of judging has been much facilitated, and the dissatisfaction formerly existing 
among exhibitors in the mixed classes must have been put an end to. 

JERSEY CATTLE. 

Class 60. Bulls above 1 year-old.—As a class this could only be termed very 
ordinary. Six specimens competed. No. 545, to which the first prize was 
awarded, was good in his frame, and as a 2 years-old, carried plenty of sub- 
stance, but he was deficient in his head, which was too long and cowish. 
No. 546, which came in second, was better in his head than the former, and 
with good neck and shoulders, but he was flat-sided and wanting in depth about 
the flank. No. 543, the reserve number, possessed nothing remarkable beyond 
good condition. 

Class 61. Cows above 3 years-old—There were nine entries in this class, 
eight of which competed. The first prize was carried off by No. 554, a well-bred 
animal, with considerable merit. The second prize was awarded to No. 551, a 
well-shaped beast, but far behind No. 544 in richness of quality. No.552 was 
placed as the reserve number, and highly commended. In the competition for 
second prize, No. 551 and 552 were considered almost equal; the symmetrical 
proportions of the former gained her the distinction. No. 556 was highly com- 
mended, and No. 548 and 550 received commendations. 

Class 62. LHeifers in-milk or in-calf, not exceeding 3 years-old.—Eleven 
were entered, nine of which competed. No. 564, a strong and well-made 



598 Report on the Exhibition of Live Stock at Wolverhampton. 

animal, carried the first prize. The second prize was adjudged to No. 560, not 
nearly so well-shaped a beast as the former, particularly in the hind quarters, 
though in some respects superior as regards richness of quality. The reserve 
went to No. 567, which was highly commended, and not far behind those 
obtaining prizes: this promises to be a useful animal, Commendations were 
awarded to Nos. 557, 559, and 568. 

GUERNSEY CATTLE. 

Class 63. Bulls above 1 year-old.—There were nine entries in this class, 
seven of which were exhibited. Of this number there were but four pure- 
bred Guernseys, two being of the Jersey breed, and one which did not resemble 
the breed of either island, but which impressed the Judges as being a cross-bred 
animal. Nos. 576 and 578, to which were respectively awarded the first and 
second prizes, were good and well-bred specimens. No. 577 came in for the 
reserve number. 

Class 64. Cows above 3 years-old.—In this class seven out of the nine entries 
competed. The first prize was awarded to No. 584, the second prize to No. 585, 
and the reserve to 579, which was also highly commended. ‘These were good 
and typical specimens of Guernsey cattle; but in thisclass, as in the last, some 
animals were entered which could not be called Guernseys, one of which espe- 
cially would have stood among the best had she been entered in Class 61, with 
animals of her breed. 

Class 65, Heifers in-milk or in-calf, not exceeding 3 years-old.—Hight were 
entered, six of which competed. ‘The first prize went to No. 596, the second 
prize to No..595, and the reserve to No. 593, which was also highly commended. 
With these exceptions, there was nothing exhibited in this class deserving of 
special notice. 

In reference to Jersey and Guernsey cattle, it is evident that though there is 
no resemblance between the breeds, the distinction does not seem to be generally 
understood, proof of which was given in these classes. It would be well for 
exhibitors to be more careful, as the disqualification which ensues from error in 
their entries, deprives them of any good chance which they might otherwise have. 

The Class for Dairy Cattle has always appeared to me one of 
very questionable utility. Milk is undoubtedly one of the most 
valuable elements of daily food, and its production is worthy of 
every support and encouragement; but when, as in this case, a 
prize is offered for a class in which are included every breed 
under the sun, from the high-bred Shorthorn to the more humble 
Ayrshire, judgment becomes a pure matter of chance and fancy. 
I rejoice to find the Judges speaking out so strongly on this point, 
and I trust that their remarks may have some effect in showing 
the difficulties of deciding in such a class, and in exposing 
that cruel and unnecessary practice of leaving cows unmilked for 
many hours prior to being judged, which is too common both in 
this country and in Scotland. The Judges say :— 

Under the denomination of “ dairy cattle” there were some excellent animals 
exhibited. : 

Class 72. Pair of Heifers, in-milk, under 3 years and 8 months-old.—Four 
pairs were entered, three of which competed. ‘The first prize was awarded to 
No. 634 (Ayrshires), the second prize to No. 6383 (Ayrshires), and the third 
prize to No. 685 (Shorthorns), 
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Class 73. Pairs of Cows, over 3 years and 8 months-old, in-milk.—Six pairs 
competed out of the eight which were entered. No. 637 (Ayrshires) took first 
prize, No. 638 (Ayrshires) the second prize, No, 642 (Cross-breds) the third 
prize, and No. 640 (Shorthorns) was placed as the reserve and highly com- 
mended; No, 644 (Cross-breds) received a commendation. 

In judging these classes, the question arose whether the competition was 
intended for the largest production of milk, or for the milk which weuld produce 
the largest quantity and the richest quality of butter. No instructions being 
laid down in this particular, we adopted a middle course and gave consideration 
to both these points in making the awards; at the same time, in our opinion, 
it would seem advisable on future occasions that the special merits for which 
the competition is opened should be distinctly noted. There should also be a 
rule as to the milking of cattle. On the morning of their examination some of 
the animals exhibited came in the ring with full and distended udders, as 
though they had not been milked for eighteen hours, whilst others came in 
with udders comparatively empty. We would suggest that all the animals 
competing in these classes should be milked dry at the same time on the 
evening preceding the examination, in presence of a person appointed by the 
stewards, so that the following morning there should be uniformity in this 
respect. Again, that they should all be milked at the examination, and that 
the properties of the milk should be tested, due regard being paid to quantity 
and quality. We would further suggest that the date when the animals last 
calved should be stated in the entries, as the quality and quantity of milk are 
materially influenced by the length of time the animals have been in milk. 
No doubt other influences act upon these most essential points—food and 
management contribute their full share; but this is the part to be understood 
and carried out by exhibitors. On the other hand, the Judges having certain 
data to go by, would be better able to determine on the respective merits of 
the animals brought under their notice. 

SHEEP. 

The fine old breed of Leicesters, which has for so many years 
stood foremost in the “ Royal” Catalogue, and been the basis of so 
many other breeds, was scarcely up to its usual form of general 
excellence or numbers. The old sheep certainly were noble 
specimens of their breed, but the shearlimg rams and ewes were 
many degrees short of former standards. The superiority of the 
old sheep over the young was observable throughout the sheep 
classes generally, which I imagine is attributable to the hot and 
dry summer of 1870, when lambs were much pinched for milk, 
and to the great scarcity of roots for feeding purposes during the 
past winter. My own experience tells me that these circum- 
stances have had a very deteriorating effect on the produce of 
wool as well as of mutton during the spring of this year. Three 
separate reports of Leicesters by the Judges have been handed to 
me, but one may suffice for publication as being the only one 
containing any detail, and in it we are told :— 

Class 74. Shearling Rams.—The first prize, exhibited by Mr. George Turner, 
jun., has a good head, well set on; a firm neck, good back and loin, with an 
excellent fleece of wool, and altogether isa very good shearling; the only fault 
to be found with him is a little softness in his handling. The second prize, 
shown by the Rey. George Inge, of Tamworth, has a good fore quarter, great 
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girth, an excellent fleece, firm to the touch, and I may say, a very good 
sheep. The third prize, shown by the same owner, is a thick, well-crown 
sheep, with rather light fleece, and when turned loose walks badly. The 
highly commended and reserve number, shown by Mr. Sanday, is a neat, 
well-grown sheep, but not big enough to please the public. The commended 
shearling, shown by Mr. Turner, sen., is a good turning sheep, but not good 
enough to win in such company. 

Class 75. The first prize aged ram is a two-shear, shown by the same 
gentleman that took first prize for shearlings, and a more complete type of a 
good Leicester I have seldom seen, many good judges pronouncing him to be 
faultless. The second prize, a three-shear, shown by Mr. Sanday, is a large- 
sized sheep with good wool and constitution; a little faulty about the 
shoulders, but a very useful sheep. The third prize, shown by Mr. Borton, 
is a very thick, well-formed sheep, but rather light in his fleece. We con- 
sidered this an excellent class, and commended all but one. And I may add, 
that I have never seen a better lot of old sheep together. 

Class 76. The Shearling Ewes consisted of only 3;pens. The first prize, 
shown by Mr. Hutchinson, were of good size and shape. Wool not quite 
perfect. The second prize, shown by Mr. Borton, were a useful pen. The 
third prize, shown by the Rey. George Inge, were not so good as his flock has 
before produced. 

Following upon the magnificent show of Cotswolds at Oxford 
last year they cut but a poor figure on the present occasion, 
numbering only 86 entries. The absence of many of the famous 
old names of breeders in the Cotswold Hills is sadly to be 
regretted; but in Mr. Brown, of Norfolk, we have a liberal 
contributor, who won as he liked in the shearling ram class ; 
whilst another new exhibitor, in Mr. Russell Swanwick, carried 
all before him in a very inferior class of young ewes. Of this 
breed the Judges say :— 

Class 77 was fairly represented as to numbers, but with the exception of the 
prize sheep, was not of that high standing of merit we have sometimes seen 
at the Royal Shows. No. 715, the first prize, is firm-fleshed; of good fair 
character, but not quite perfect in his form of standing. No. 716 equal to 
No. 715 as to general character, but not so true in form before and behind the 
shoulder. 

Class 78. Not so well represented in numbers as Class 77; but we con- 
sider No. 724, the first prize, to be of good general Cotswold character, with 
firm flesh and good wool. No. 728, the second prize, is also a good-fleshed 
sheep, but has not a good head. 

Class 79 is only represented by five entries, and those far below the class 
as represented at Oxford last year. 

Of Lincolns there was a very small entry, including the 
names of the well-known breeders, Messrs. Marshall, Dudding, 
and Gunnell; whilst of Ryland and other long-wools there were 
but nine competitors, and out of these Mr. Lynn’s “ Lincoln 
and Leicester” cross—grand sheep in themselves—were pre- 
eminent. Still I think it is a grave question for consideration, 
whether the Council should persevere year after year in offering 
prizes for such a class, unless the show be held in some locality 
demanding special notice towards this description of sheep. 
The Judges say of them :— 
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We thought the Lincoln Long-wool shearlings very good, and commended the 
whole class. The old sheep were a good class. he shearling ewes were a very 
good class, and we commended the whole of them. ‘The Rylands were not a 
very good class, except the first and second prize sheep. ‘The Ryland ewes 
had only one pen, which deserved the prize. 

Oxfordshire Downs, like the Cotswolds, were a sad falling off 
from the Oxford Meeting of Jast year, when we saw them in all 
their native glory. The familiar names of Wallis, Howard, 
Treadwell, and Druce are amongst the exhibitors. The Judges 
say :— 

Class 83 is represented by 26 entrics, containing amongst them’ several 
sheep of good general outline; but they do not come to hand quite according 
to their appearance. No. 792, the first prize, is a neat-framed, good-fleshed 
animal of fair character, but somewhat deficient in the rump. 

Olass 84 is only represented by 8 entries. No. 807, the first prize, is an 
animal of very good, true form, of superior quality of flesh and wool, and 
decidedly the best specimen of an Oxford Down in any of the classes. ‘The 
second and third prizes in this class are also of good quality of flesh and 
wool, but not so true in form as the first prize. 

Class 85 is only represented by 3 entries, and those not calling for any 
particular comment. 

The aristocratic Southdown—having for its patrons His Royal 
Highness the Prince of Wales, the Duke of Richmond, Lord 
Sondes, and other men of note—like many other breeds already 
described,—showed a falling off in quality as compared with 
former years; and the admirer of these beautiful creatures could 
not but regard, with regret and sorrow, the absence of any 
representative of the renowned and familiar Merton flock, which 
we trust, however, to see revived at no distant day. In de- 
scribing this class the Judges say :— 

The show of Shearling Southdowns was not so good as we have seen in 
former years, nor equal in numbers. The first prize was very even and level, 
jut had not so much size as the second prize, which did not handle on his loin 
as he ought. ‘The third prize and reserve number were fair specimens of the 
breed. In the class of any other age, the first prize was a good sheep; the 
second and third prizes were all true types of the Sussex Southdown. Taking 
this as a class, we considered it far superior to the shearlings. The reserve 
number was a well-formed animal, but not quite right in his wool. In the 
shearling ewes they were over an average, the first prize being a remarkably 
nice pen, showing the true character of what a Southdown ewe ought to be. 
The class was so good that we noticed them all. 

In the very centre of their home-district, and with so tempting 
a prize-list as that conjointly arranged by the Council and the 
Local Committee, the Shropshire sheep came out in strong force— 
to the unprecedented number of 528 animals—though this was to a 
considerable extent composed of the numerous entries of ewes and 
lambs. ‘This breed of sheep is rapidly extending its usefulness 
throughout the country, for to my mind there is no better “ rent- 
paying” sheep in existence, and I rejoiced to see them forming the 

VOL. VII.—S. §. 2k 
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chief and prominent feature in the Wolverhampton Show-yard. 
They are annually improving as a class; and although the 
shearling rams were scarcely so good a lot as might have been 
expected, it was a treat, indeed, to behold the éwenty selected 

by the Judges out of ihe aged ram class. But let the Judges 
speak for themselves. They say :— 

Class 91. Shearling Rams.—There were 85 entries, and comparatively few 
of these animals were of an objectionable character. Some were not exhibited 
in a form to take prizes; but even amongst those there were some com- 
mendable specimens. Although we could not select one sheep of strikingly 
superior merit, they were, as a class, an improvement on last year. 

Class 92. The All-Aged Rams were the most noticeable feature. In this 
class we found a large proportion of the animals of marked superiority, in 
illustration of which, 20 were either awarded prizes or received special com- 
mendations at our hands. We consider this the best class of Shropshires 
ever brought together in the Royal Show-yard, an opinion we feel sure all 
who have given them a careful inspection will admit. The first-prize sheep 
was not without a fault; although one of the heaviest carcases of mutton, 
with a heavy fleece of wool of superior quality, we considered him rather 
deficient in style. 

Class 93. The Shearling Hwes were a good class, with few sheep of objection- 
able character amongst them. The first-prize pen were particularly good; 
and the character of the other prize pens, with four highly commended and 
eight commended lots, speak our views more fully than it is necessary to 
express in this Report. 

Class 94, Aged Hwes.—In this class there were some very good sheep; 
some of them were in low condition, having only recently weaned their lambs. 
The second-prize pen were young ewes, more uniform in character, but 
lacking the condition of the first prize. No. 1027, the Reserve Number, 
contained some of the best animals in their class, but were wanting in 
uniformity. 

Class 95. In Hwe Lambs there was a large entry, containing several fine 
specimens. The general class presented great uniformity ; some of the lots 
were rather low in condition, nevertheless representing the true type of this 
popular breed. 

Class 96. am Lambs were a numerous entry, several. possessing great 
merit; and these, with the preceding class, are a sufficient guarantee that the 
breed will not depreciate in the hands of its present patrons. 

In concluding our Report, we beg to express our satisfaction at the marked 
improvement noticeable in the present exhibition, the uniformity of type and 
character being more in accordance with our views than in any previous year. 
We must again call the attention of exhibitors to the fact that the grey tinge 
in the fleece was such an insuperable objection as to compel us to exclude 
some animals which in other respects would have commanded a prominent 
position in the prize-list; but a reference to the Report of last year will 
remind them of the strong point then raised on this question. 

With reference to the above Report, I consider the breeders 
of this very useful sort of sheep are much indebted to the 
Judges at Wolverhampton (the same gentlemen who officiated 
at Oxford for the pains they took in framing their decisions, 
the anxiety they manifested to enforce by their awards the doc- 
trine laid down in their former Report for the guidance of 
Shropshire breeders, and for their remarks upon the several 
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classes brought before them. Here, perhaps, I ought to stop. I 
admire the breed of sheep as being well adapted to the Midlands, 
bat I cannot lay claim to any practical knowledge of them, and 
it may not be safe to add to the Report of the Judges; but I 
cannot resist the temptation to say what I think may strike others 
as it did me,—that there is still the same reason as heretofore for 
urging upon breeders the importance of keeping in view the 
characteristics of good Shropshires, as indicated by the Report 
of the Judges, so as to attain to something like the uniformity of 
the Southdown, whilst retaining a far greater weight of wool 
and mutton. It was obvious that the Judges had their diff- 
culties ; for, in spite of their anxiety to stamp by their awards 
the type of animal they wanted, they must have felt constrained 
to relax the rule they had laid down for themselves when, after 
placing their First and Third Prize Shearling Rams, they had 
no alternative but to select the animal they did for the First 
All-aged Prize, and to take two pens of young and old ewes, 
so unlike each other, as First in their respective classes. No 
objection could have been raised if they had adhered to the line 
they had laid down, and after placing Mrs. Beach’s shearling 
ewes First—about which there could be no doubt—they had 
given the same position to the aged ewes from the same flock ; 
for there can be no stronger proof of the practicability of 
attaining the uniformity in Shropshire sheep that breeders have 
so repeatedly been urged to strive for than is shewn by the 
animals exhibited by this lady. Her shearling and old rams, 
the shearling and aged ewes, the ram and ewe lambs, are all 
precisely of the same character. The Judges, however, very 
properly marked their appreciation of the type by awarding to 
Mrs. Beach the cup, as the winner of the greatest number of 
Shropshire prizes; and even if they had gone further than they 
did, they would still have satisfied the other exhibitors and have 
confirmed by their decisions the views they expressed in their 
Oxford Report. I have dwelt thus long on the above subject, 
inasmuch as I consider that the importance of Shropshire sheep 
to the tenant-farmers of England, and the prominent position 
they occupied in the Wolverhampton Show-yard, demanded 
more than an ordinary recognition at my hands, 

Amongst the Hampshire and other Short-wools, I need scarcely 
say that Mr. Rawlence, as usual, held his own against all comers; 
whilst in showing the great improvement observable in this 
breed the Judges write thus :— 

The Hampshires were short in numbers but good in quality. They were 
of great size, and a great improvement upon former years, most of the animals 
shown being good of the sort. ‘The first and second prize ewes were two 
remarkably good pens. Only two Dorset sheep were shown, but they were of 
the right sort as regards quality, size, and horn. 2p 2 
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Mountain sheep furnished but a poor entry in any of the 
classes, and as several of them were disqualified for improper 
shearing, the competition was limited to very few. It was pleasing 
to observe the Cheviots, from their native hills in Northumber-: 
land, competing with others from Wales; and as Wales is to 
entertain “the Royal” of 1872, I trust we shall see a bumper 
entry of this valuable breed of sheep at Cardiff next July. 

One word on the important subject of the inspection of 
shearing, which has wrought such an improvement in our sheep 
classes since 1863. ‘The Report of the Inspectors is most valu- 
able and encouraging, and I gladly give it in full, in the hope 
that it may have the effect of inducing other Societies to follow 
the example of “the Royal” in this ‘matter, and thus tend to 
remove a “crying evil” too visible in nearly every show-yard 
in the kingdom, It isa singular circumstance that the only sheep 
disqualified were in the Mountain classes. The Inspectors say :— 

We have to report that the sheep in Class 74, No. 653, in Class 104, Nos. 
1084, 1085, 1086, and in Class 105, Nos. 1088, 1089, were not in accordance: 
with your conditions, we therefore recommended them to be disqualified. 
We were quite satisfied that the shearing of the sheep disqualified was most 

unfairly done—in fact, a great deal of old wool was left on the sheep; and we 
were glad to find that the stewards of the show acted on the recommendation of 
the inspectors. We had a few doubtful cases among the Cotswolds, Lincolns,. 
Shropshire, and Mountain sheep: on a second examination of those lots, we 
gave them the benefit of the doubt we had in each case. Our second and closer 
examination of the sheep referred to will, we are sure, have its good effect, as 
almost every shepherd in the yard watched our movements with very great 
interest. We are satisfied—should this marked improvement in shearing go 
on for a few years—there will be no need for inspection in the Show-yard. 
We have further to report, that we found the sheep much improved in shearing 

from the meeting in 1870, and a very much greater and marked improvement 
as compared with sheep shown at Manchester in 1869; and we have mucly 
pleasure in saying that, on the whole, we have never seen the sheep more fairly 
shorn. 

Pres: 

Seldom has a finer collection of pigs graced our Royal show- 
yard. Whilst Messrs, Duckering and Eden carried all before 
them in the white classes, Messrs. Sexton and Ware upheld their 
reputation in the Suffolk Blacks, and Mr. Russell Swanwick 
almost ‘cleared the boards” in Berkshires. Nothing could be 
more charming to the eye of a pig-fancier than the uniformity 
of character observable in Mr. Swanwick’s various entries of 
Berkshires. His career has certainly not been a Jong one, but 
he has succeeded in creating for himself a wide-spread reputation 
in the pig-world, whilst the enormous prices at which he sold 
at Wolverhampton some of his animals for export to America, 
and the plucky way in which he (shorthorn-like) has been 
buying others of his own blood back again from that country are 

sufficient guarantees of the purity of the blood he cultivates 
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Throughout the pig classes, however, there were many examples 
of over-feeding, sufficient to render the animals totally unfit 
for healthy breeding purposes. This is a growing evil for which 
it is difficult to suggest a remedy. The Judges report :— 

We have much pleasure in having to report a very good show; some 
excellent specimens of the different breeds were exhibited with a good elose 
competition in most of the classes. 

Class 106. Boars of a large white breed. First Prize for No. 1092, a fair speci- 
men of the breed. Second Prize for No. 1095, this pig a little coarse in the hair. 

Class 107. First Prize for No. 1102; Second Prize for No. 1098. Several 
of the pigs in this class were not qualified to compete, being of a middle breed. 

Class 108. First Prize for No. 1112; Second Prize for No. 1119. This was. 
a fine class of 15 entries, the whole being commended, 

Class 109. First Prize for No. 1128; Second Prize for No. 1124. A small 
class of only 4 entries, but very good pigs. 

Class 110. First Prize for No. 1128; Second Prize for No.1131. A smal) 
entry of 6 pens, no remarks. 

Class 111. First Prize for No. 1141; Second Prize for No. 1140. Wight 
entries of very moderate pigs. 

Class 112. First Prize for No. 1149; Second Prize for No. 1147. Two very 
extraordinarily good pigs; the whole of the class commended. 

Class 118. First Prize for No. 1152; Second Prize for No. 1154. A small 
class of only 3 entries. 

Class 114. First Prize for No, 1159; Second Prize for No. 1155. The com- 
petition in this class was not very close. 

Class 115. First Prize for No. 1168; Second Prize for No. 1170. This was 
a good class of 7 entries, the whole being commended, 

Class 116. First Prize for No. 1188; Second Prize for No. 1177. ‘Two 
splendid sows. 

Class 117. First Prize for No. 1190; Second Prize for No. 1189. The 
first prize pen being pigs of great excellence. 

Class 118. Berkshire Boars, First Prize for No. 1194; Second Prize fox 
No. 1197. A moderate class of 9 entries. 

Class 119. First Prize for No. 1206; Second Prize for 1205. No remarks. 
Class 120. A splendid lot of 20 entries; the First Prize being a sow of 

great excellence, No. 1226; Second Prize, No. 1220, The whole of the class 
deservedly commended. 

Class 121, This, like the former class was of superior merit, and justly 
commended. 

Classes 122, 123, and 124, were a lot of good cross-bred animals. 

A word on the “dentition” of pigs may not be out of place, 
for instances were not wanting to show that the ages of several 
of the pigs, especially in the white classes, did not agree with 
the statements made in the certificates of entry ; whilst ‘in the 
pens of three” there was more than one instance in which the 
state of dentition was incompatible with the certificate that 
the animals were of the same litter. Let this hint be sufficient 
to guard exhibitors against a repetition of a system which, if 
persevered in, will assuredly bring down upon the offenders a 
well merited punishment in future. 

Twenty-three competitors appeared for the wool prizes, which 
were confined to the breed of sheep of the district—Shropshires 
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—and Lord Chesham carried away the palm into Buckingham- 
shire, after beating all the best native breeders. Butter and 
cheese also formed an imposing exhibition, with 47 entries for 
the former, and 69 for the latter, whilst the Local Committee in 
their arrangement of these prizes were not forgetful of the fair 
dairymaids to whose careful manipulation was due, in a great 
measure, the excellence of the produce thus exhibited. 

In conclusion, then, let me observe that in spite of all the 
difficulties of the occasion, the Wolverhampton Show will for 
years to come be remembered for its unparalleled exhibition of 
Shropshire sheep, as well as for the marvellous array of steam- 
cultivating machinery and traction-engines, and the important 
results of the trials to which they were subjected. I would 
further express a hope that, although not generally considered 
a financial success, yet the Wolverhampton Meeting may bear 
some good fruit in improving the agriculture of the county of 
Stafford and the surrounding districts, and be a means also 
of uniting more closely the interests of agriculture and manu- 
factures, as well as showing to the inhabitants of the ‘“ black 
country ” that whilst they, on the one hand, are labouring to 
furnish ws with the mechanical means of cultivation—immensely 
developed in recent years—we, on the other hand, are recipro- 
cally labouring to increase the produce of the soil, and thus 
furnish them with an ample supply of food. A word of thanks 
is due to the Local Committee, and more especially to the 
ex-Mayor Mr. Bantock, Mr. Matthews, and Mr. Barnett, the 
Secretary of the Local Committee, all of whom laboured as- 
siduously and anxiously throughout for the success of the Show ; 
nor must I omit mention of the labourers who acted in the 
capacity of yardmen on the occasion, for a more intelligent and 
obliging set of men I have seldom met with in their sphere of 
life. 

With this Report my term of stewardship comes to an 
end, and my duties as senior steward are fulfilled. To my 
fellow-stewards, with whom I have laboured with the utmost 
harmony and greatest pleasure,—as well as to my friend 
Mr. Brandreth Gibbs,—I would express my warmest thanks 
for their advice and assistance at all times in the discharge of 
our common duties. Nor can I ever forget the many pleasing 
associations and happy moments spent during my three weeks 
of office at Manchester, Oxford, and Wolverhampton, and the 
numerous friendships there formed, which, I earnestly trust, 
may be both mutual and lasting. 

Woodhorn Manor, August, 1871. 
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Ropal Agricultural Sorietp of England. 

GENERAL MEETING, 

12, Hanover Square, Taurspay, DecemBER 8, 1870. 

REPORT OF THE COUNCIL. 

Tue Council of the Royal Agricultural Society of England in 

presenting their half-yearly Report, have to state that since the 
last General Meeting in May, 3 Governors and 30 Members 
have died, and the names of 62 Members have been removed 

from the list ; on the other hand, 3 Governors and 172 Members 

have been elected, so that the Society now consists of 

74 Life Governors, 

74 Annual Governors, 

1547 Life Members, 

3899 Annual Members, 

15 Honorary Members, 

making a total of 5609. 
Conformably with the provisions of the Charter, the Council 

have enacted the following Bye-law :—‘* Members who have 
paid their annual subscriptions for twenty years or upwards, and 

whose subscriptions are not in arrear, may compound for future 
annual subscriptions, that of the current year inclusive, by a 
single payment of 5/.” 

The half-yearly statement of accounts to the 30th June, 1870, 

has been examined and approved by the auditors and accountants 

of the Society, and has been published for the information of the 

Members in the last number of the ‘Journal.’ The funded 
capital of the Society remains the same as at the last half-yearly 
Meeting, namely, the permanent fund of 20,000/. New Three 
per Cents, and the Reserve Show-fund of 46127. 7s. 8d. New 

Three per Cents; but the deficiency in the Show-yard receipts 

at the Oxford Meeting entailed a cost to the Society of more 
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than Two thousand pounds. On the Ist instant the actual 
balance of the current account at the London and Westminster 

Bank was 1535/. 14s. 6d. 
Notwithstanding this pecuniary loss, the Council have reason 

to congratulate the Members of the Society on the result of their 

second Meeting at Oxford. The Entries of Implements, Cattle, 

Sheep, and Pigs, were more numerous than at any previous 

Meeting of the Society, while the quality of the animals ex- 

hibited in most classes reached the highest standard. 
The most distinctive feature of the Oxford Meeting was the 

competition for the Farm-prizes offered by Mr. Mason and the 

Society for the two best-managed farms in the Oxfordshire 

district. The awards of the Judges were made known at the 

General Meeting of Members held in the Show-yard, and on 
their recommendation a third prize was added by the Society. 

The Report of the Competition, with descriptions of the Prize 
and Commended Farms, written by Mr. H. W. Keary, one of the 

Judges, has been published in the last number of the ‘ Journal.’ 
The farming of every district has its strong and its weak points, 
and each season its peculiarities. To point out and record these 

seems a fitting object for the Society’s efforts, and must offer 

valuable and instructive lessons to agriculturists generally. The 

Council are endeavouring to promote a continuation of these 

competitions by offering, in conjunction with the landowners of 

Shropshire and Staffordshire, similar prizes for the two best 

managed arable and dairy farms in a district to be hereafter 

determined upon in connection with the Wolverhampton Meeting. 
The Council refer with satisfaction to the two numbers of the 

Society’s ‘ Journal’ published during the current year, which 
contain papers of more than ordinary interest. The Report on 

the Agriculture of Belgium especially calls for particular notice, 

as it is an able description of the rural economy of a country 
whose farming has been so frequently and so loosely described 

by agricultural writers, that a detailed and trustworthy account 

of the daily doings of Belgian farmers is a valuable addition to 

existing knowledge on the subject. It is very creditable to Mr. 
Jenkins that, in the short period which has elapsed since his 
appointment as Editor, he should have made himself sufficiently 
conversant with both the Science and Practice of Agriculture to 

be able to write a report of this high character. 
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In accordance with the Society’s classification of Implements 
for trial at the Country Meetings, machinery suitable for steam 

cultivation will be tried at Wolverhampton. Keeping in view 
the increasing importance of steam-power as a means of good 

cultivation, and especially as a means of improving heavy land, 

the Council have extended and developed the scheme of prizes 
hitherto offered for Implements and sets of Tackle suitable for 

steam-cultivation. In order to meet, as far as possible, the re- 

quirements of every class of agriculturists, they have decided to 

offer prizes for the best combination of machinery for the culti- 
vation of the soil by steam power, under three heads, viz., (1) 

without imposing any restrictions, (2) limiting the weight of the 

engine to 10 tons, and (3) stipulating that the combination of 
machinery can be worked by an ordinary farm-engine, whether 

locomotive or portable. The President of the Society has still 

further extended this scheme by offering a Silver Cup value 1002. 

for the best combination of machinery for the cultivation of the 

soil by Steam Power, the cost of which shall not exceed 700/.,— 

the Engine to be Locomotive, and adapted for threshing and 

other Farm-purposes. In this way the Council have endeavoured 

to include the whole subject so far as concerns the sets of Tackle ; 
and in addition, with a view to render the result as complete as 

possible, they have decided to offer a special prize for the best 

implement of each description suitable for Steam Cultivation, 

viz., Windlass, Snatch-block or a substitute, Plough, Digger, 

Cultivator, Harrow, Roller, Drill, Skim-plough or Scarifier, 

Root or Stone Extractor, and Subsoiler. They also offer a Prize 
for the best Implement or part of tackle not qualified to com- 
pete under the foregoing heads, and for the best combination of 

any two or more of the above-mentioned implements, not quali- 

fied to compete for the general prizes, The Wolverhampton 

Prize-sheet further deals with the subject of Steam-traction, and 
prizes are offered for the best Agricultural Locomotive Engine 
applicable to the ordinary requirements of farming, and for the 
best Waggon for agricultural purposes to be drawn by the above- 
mentioned Engine. The Council have also decided to offer a 
series of Prizes for Implements and Machinery used in the culti- 
vation and management of Hops. 

The continued increase in the number of implements exhibited 

at the Country Meetings of the Society has again received the 
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careful attention of the Council. They have decided that no 

exhibitor shall be allowed to enter duplicates of the same article, 

and that a maximum fine of 10 per cent. on the declared price 

shall be imposed for each article exhibited in breach of this rule; 

but that in no case shall the fine be Jess than 1/. They hope that 

this step will have the desired effect of preventing any unnecessary 

extension of the Exhibition without curtailing its usefulness or 

diminishing its interest. 

The Regulations affecting the Awards of Medals to Miscel- 
laneous Articles have also been revised, and it has been resolved 

that in future no Medal shall be awarded to any Implement 

included in the Quinquennial rotation which is not placed in the 

classes tried at that Meeting, nor to any Miscellaneous Article 

capable of trial until it has been subjected to such trial as the 
Stewards may direct. 

The Council have received with much regret the resignation 
of Mr. C. E. Amos, the Consulting Engineer of the Society. In 
recording their high sense of the very valuable services which 

Mr. Amos has rendered to the Society during the twenty-three 

years that he has fulfilled the important duties of his office, they 

feel sure that they are expressing the general opinion of the 

Members of the Society. 

In the Stock Prize-sheet for the Wolverhampton Meeting the 

Council have made further additions to the Prizes which have 

hitherto been offered for Live Stock. In particular, they have 

added a fourth Prize in the Classes of Shorthorn Bulls above one 

year old, but have somewhat reduced the amount of the first 

Prize ; they have offered separate Prizes for the two breeds of 

Guernsey and Jersey Cattle; and they have decided to establish 

a series of Classes for Cheviot and other Mountain Sheep. In 

order to ensure the purity of blood of the Shorthorns exhibited at 
the Society’s Country Meetings, it has been resolved “that each 

animal entered in the Shorthorn Classes shall be certified by the 

exhibitor to have not less than four crosses of Shorthorn blood 

which are registered in the Herd-book.” 
The Council have been requested by Her Majesty’s Commis- 

sioners for the International Exhibition of 1871 to assist them in 

forming a collection of live specimens of the best breeds of 

animals whose wools are principally used in the Woollen and 

Worsted Manufactures, by recommending breeders of good ex- 
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amples of the different classes of Long-wool, Short-wool, Down, 

and Mountain Sheep. The Council have, therefore, placed in 

the hands of the Commissioners the Catalogue of Stock exhibited 

and the list of Stock-prizes awarded at the last three Country 

Meetings of the Society. 
The Council have fixed the commencement of the Wolver- 

hampton Meeting for Monday, the 10th of July. The arrange- 

ments for the arrival and departure of the Stock, and for the 

opening and closing of the Show-yard, remain the same as at 

Oxford ; but as the Trials of Implements will be of an unusually 
extensive nature, it has been decided that they shall commence a 

fortnight before the Show instead of a week. 
During the past half-year the Consulting Chemist of the 

Society has presented two Quarterly Reports on Manures and 
Feeding Stuffs forwarded to him for analysis by Members of the 
Society. These Reports, giving the names of the dealers and 

the analyses of the substances, are regularly published in the 
Agricultural Journals as well as in the Journal of the Society. 

This publication has produced some dissatisfaction on the part 

of vendors whose articles have been analysed; but the Council 
are prepared to defend their action in this matter, and believe that 

no part of their work is more valuable to agriculture than the 
analysis and exposure of inferior or adulterated manures and 

feeding stuffs, In several instances the dealers have made money 

compensation to the purchasers, and the Council regret that in 

some of these the purchasers have been unwilling to give up the 
names of the dealers, resting satisfied with the settlement made in 

their individual cases. 

The variation in the quality of guano, as now imported, has 
been under the consideration of the Chemical Committee, and a 

communication has been addressed to Messrs. Thomson, Bonar, 

and Co., the agents of the Peruvian Government, suggesting that 
the Guano trade might be regulated by some standard-analysis, 
and that deductions from the price might be made according to 

the variations from such standard. Up to the present time, how- 
ever, no satisfactory settlement of this matter has been suggested. 

The Council have renewed the Education Grant for the year 

1871, subject to the following alterations in the scheme which 
was tried this year :— 
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. That the next examination shall commence on Tuesday, 

April 18, 1871. 

. That the forms of entry, duly filled up, together with a 
certificate of general education, must be forwarded to 

the Secretary by March 1, 1871. 

. That no candidate shall be eligible for the Society’s 
Prizes who has completed his 21st year previous to the 

said March 1; but that any candidate, irrespective of 

age, may compete for the Society’s certificates. 

. That the Prizes for aggregate merit, to be awarded to 
successful candidates who are eligible and are placed in 

the first-class, shall be:—Ist Prize, 25/.; 2nd, 10/.; 

3rd, 57. 
The Council have watched with apprehension the spread of 

Rinderpest on the Continent ; but the establishment of waterside 

markets, the slaughter of cattle from the scheduled countries 

at the port of landing, and the inspection which the animals 

undergo before embarkation and after their arrival in this 

country, encourage them to hope that we may escape another 

outbreak of the Cattle-Plague in England. 

By order of the Council, 

H. M. JENKINS, 

Secretary. 
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MEMORANDA. 

Appress or Lerrers.—The Society’s office being situated in the postal district designated by the 
letter WV, members in their correspondence with the Secretary, are requested to subjoin that 
letter to the usual address. 

GeneRAL Mertine in London, May 22nd, 1871, at 12 o’clock. 

Meet1ne at Wolverhampton, in July, 1871. 

GmrNERAL Mertine in London, in December, 1871. 

Monrtuty Counctn (for transaction of business), at 12 o’clock on the first Wednesday in every month, 
excepting January, September, and October: open only to Members of Council and Governors of 
the Society. 

ADJOURNMENTS.—The Council adjourn over Passion and Haster weeks, when those weeks do not 
include the first Wednesday of the month; from the first Wednesday in August to the first 
Weancehy in November ; and from the first Weduesday in December to the first Wednesday in 
ebruary. 

Orrice Hours.—10 to 4. From the Council Meeting in August until the Council Meeting in April, 
on Saturdays, 10 to 2. 

Diseases of Cattle, Sheep, and Pigs.—Members have the privilege of applying to the Veterinary 
Committee of the Society; and of sending animals to the Royal Veterinary College, on the 
same terms as if they were subscribers to the College—(A statement of these privileges will be 
found in the Appendix.) 

Cuemicat Anarysis.—The privileges of Chemical Analysis enjoyed by Members of the Society will 
be found stated in the Appendix to the present volume. 

Susscrierions.—1. Annual.—The subscription of a Governor is £5, and that of a Member £1, due in 
advance on the ist of January of each year, and becoming in arrear if unpaid by the Ist of 
June. 2. For Life——Governors may compound for their subscription for future years by paying 
at once the sum of £50, and Members by paying £10. 

PAYMENTS.—Subscriptions may be paid to the Secretary, in the most direct and satisfactory manner, 
either at the office of the Society, No. 12, Hanover Square, London, W., or by means of post- 
office orders, to be obtained at any of the principal post-offices throughout the kiagdom, and made 
payable to him at the Vere Street Office, London, W.; but any cheque on a banker's or any 
other house of business in London will be equally available, if made payable on demand, In 
obtaining post-office orders care should be taken to give the postmaster the correct initials 
and surname of the Secretary of the Society (H. M. Jenkins), otherwise the payment 
will be refused to him at the post-office on which snch order has been obtained; and when 
remitting the money-orders it should be stated by whom, and on whose account, they are sent. 
Cheques should be made payable as drafts on demand (not as bills only payable after sight or a 
certain number of days after date), and should be drawn on a London (not on a local country) 
banker. When payment is made to the London and Westminster Bank, St. James’s Square 
Branch, as the bankers of the Society, it will be desirable that the Secretary should be advised 
by letter of such payment, in order that the entry in the banker’s book may be at once iden- 
tified, and the amount posted to the credit of the proper party. No coin can be remitted by post, 
unless the letter be registered. 

* 

New Memeers.—Every candidate for admission into the Society must be proposed by a Member; 
the proposer to specify in writing the full name, usual place of residence, and post-town, of the 
candidate, either at a Council meeting, or by letter addressed to the Secretary. Forms of Proposal 
may be obtained on application to the Secretary. 

Packets By Post.—Packets not exceeding two feet in length, width, or depth, consisting of written or 
printed matter (but not containing letters sealed or open), if sent without envelopes, or enclosed 
in envelopes open at each end, may be forwarded by the inland post, if stamped, at the following 
rates:—One Halfpenny for every two ounces or fractional part of two ounces. 

*,* Members may obtain on application to the Secretary copies of an Abstract of the Charter 
and Bye-laws, of a Statement of the General Objects, &c., of the Society, of Chemical 
and Veterinary Privileges, and of other printed papers connected with special depart- 
ments of the Society’s business. 
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DISTRIBUTION OF MEMBERS OF THE SOCIETY AND OF MEMBERS 

OF COUNCIL. 

Districts. 

B. 

Cc 

D. 

CounTIES. 

DvuryHaM .. 

| NoRTHUMBERLAND 

| YORKSHIRE — NORTH 
AND Hast Ripryes 

CUMBERLAND .. 

LANCASHIRE 

WESTMORELAND 
YORKSHIRE — West 
Ripe 

DERBYSHIRE 

LEICESTERSHIRE 

LINCOLNSHIRE... 

NorRTHAMPTONSHIRE 

NOTTINGHAMSHIRE .. 

RuTLANDSHIRE 
WARWICKSHIRE 

BEDFORDSHIRE 
CAMBRIDGESHIRE 

Essex 

HIERTFORDSHIRE. .. 
HUNTINGDONSHIRE .. 
NORFOLK .. 

SUFFOLK .. 

: 

NuMBER 
OF 

Members. 

363 

476 

NumBer 
IN 

CounciL. 

if 

2 

2 

— 6 

1 

3 

2 

— 6 

1 

33 

5 

3 

1 

— 13 

1 

3 

1 

1 

1 

+ 

— il 

Members OF COUNCIL. 

{ 

| 

Hon. H. G. Liddell. 
M. White Ridley; Jacob 

Wilson. 
Earl Cathcart, v.p; T. C. 

Booth. 

Sir H. R. Vane. 
Duke of Devonshire, v.p.; Sir 

T. Hesketh; T. Statter. 

H. S. Thompson, '. ; 
J. D. Dent. 

Lord Vernon, v.P. 
Lord Berners, t.; Duke of 

Rutland, t.; N. C. Stone. 
R. Hornsby; Lord Kesteven; J. 

Shuttleworth; W. Torr; W. 
Karle Welby. 

The Speaker, T.; R. Milward ; 
W. Sanday. 

J. Baldwin. 

C. Barnett. 

8. Jonas, v.p; J. Clayden; 
Sir T. Western. 

J. B. Lawes. 
W. Wells. 
Robert Leeds. 
Sir E. Kerrisen, v.P. ; 

N. G. Barthropp ; R. C. Ran- 
some; Lieutenant - Colonel 
Wilson. 
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DISTRIBUTION OF MEMBERS OF THE SOCIETY—continued. 

Districts. Counties. 

BERKSHIRE 

BUCKINGHAMSHIRE .. 

HAMPSHIRE 

Kent 
MiIppLEsExX 

OXFORDSHIRE .. 

SuRREY 

Sussex .. 

CorNWALL 

DEVONSHIRE 

DORSETSHIRE .. 
SoMERSETSHIRE 
WILTSHIRE 

GLOUCESTERSHIRE .. 

HEREFORDSHIRE 
MonMovuTHSHIRE 
WORCESTERSHIRE 
Sour WALEs.. 

CHESHIRE... 
SHROPSHIRE 
STAFFORDSHIRE 
Norra WALES 

| : 
ScoTLAND .. 
TRELAND or 
CHANNEL IsLANDS 
ForrIGN CouNTRIES.. ai 
MEMBERS WITHOUT ADDRESSES... 

NUMBER 
or 

Members. 

Ode a 
60 

154 
203 
Zia tae 

toge 

134 

LSS 

— 1247 

438 

541 

684 

NUMBER 
IN 

Councin, 
Memeers or Counc. 

Viscount Bridport, 'r. 
Lord Chesham, 1.; ©. S. 
{ Cantrell. 
Viscount Eversley, v.r.; 
{ Sir A. Macdonald. 
C. Whitehead. 
B. T. Brandreth Gibbs, 
Duke of Marlborough, 7.; 

J. Druce. 
Colonel Challoner, . ; 

C. E. Amos. 
Earl of Chichester, v.p.; Earl 

of Egmont, y.r.; Duke of 
Richmond, y.p.; W. Rigden. 

Sir T. Acland, t,; T.D. Acland; 
{ Sir M. Lopes;. G. Turner. 
Lord Portman, tT. 
Sir W. Miles, v.p. 
T. Pain, 

JE. Bowly; W. J. Edmonds, 
| E. Holland; Col. Kingscote. 
G. Clive; C. Wren Hoskyns. 
Lord Tredegar, 7. 
C. Randell; James Webb. 

D, R. Davies. 
Viscount Hill, v.p. 
Karl of Lichfield; R,H. Masfen. 
Karl of Powis, t.; Sir W. Wynn. 
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Dr. HALF-YEARLY CasH ACCOUNT 

To Balance in hand, Ist wel, 1870 :— eo nuy, CP aC ae ae ey CE 
Bankers : Syren 2308 9 3 
Secretary . ae 43 5 7 

| 2,351 14 10 
At Deposit with London and Westminster Bank ..| 3,800 0 0 

——_—— 6,151 14 10 
To Income :— : 

Dividends on Stock... .. .. . sae, 3 363 0 8 

Subscriptions :— Sasi 
Governors’ Life-Compositions .. 90 0 0 
Governors’ Annual : 2050) 50 
Members’ Life- -Compositions 840 0 0 
Members’ Annual sine © 79SVRONNO 

1,244 0 0 
Interest on Deposit Account 61 11 9 
Journal :—Sales poietic MSO. oc! 19! eee 
Farm Inspection :—Entry Rees oo geen | 60 0 0 
Sundries .. oe Ge Bea’) 

Total Income 06 Fig) 108 1,814 8 7 

To Country Meetings :— 
Oxford tes 7268 ii 

£15,184 4 6 

BALANCE-SHEET, 

To Capital :— HLA INES Lie Seams eaeres. (Ge 
Surplus, 30th June, 1870 selnnete 32,127 298 

Less Surplus of Expenditure over Income during 
the Half-year :— Sige er Cs 

Expenditure ws 2510) 9) tml 4 
Income .. &e ver LS S14 eS, ] 

—_——_ 696 1 4 

——|' great 4 
Less Oxford Meeting :— 

Difference between Receipts and Expenditure, || 2.365 10 1 
the latter exceeding the former by sof zi 

£29,065 11 3 

QUILTER, BALL, & Co., Accountants, 
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From Ist Juty, To 3lsr Decemper, 1870. Cr. 

By Expenditure :— oe 8. a. on were ees ace, 
Establishment :— 

Salariesand Wages .. . 449 18 0 
House Expenses, Rent, Taxes, &e. 44015 1 | 

890 13 1 
Journal :— 

Printing and Stitching oo ae S441 4a 7 
Postage and Delivery.. .. +. 14515 0 
Report on Scotland .. .. .. 100 0 0 
Essays and a ee et |) ee 1B O 
Mapoy .. on "ieee Ec 34. 0 0 
WMOOGCUtS <q  .. «0 ico se 540 590 
Advertisements .. .. .. « 4 2 6 

= 9 

Chemical :— Lee 
Consulting Chemist’s Salary .. .. .. «- 150 0 0 

Veterinary :— 
Grant to Royal Veterinary ae 75 0 0 

(half-year ) 
Grant for Experiments Boe eo 255 0870 

— 100 0 0 

HATCATIOWPRE feces i-6)  <st ceh mn eae os. et 26 0 0 
Advertisements Sop scm co Sees ee ee 7 “526 
Postace and Carriage —..° 2. = oe se ioe, se | 19 52) 52 

IWaMIMBUNSpeCtHON Ge 66) Fes ss © Seay seme! | ee] 354 16 4 
Sundries .. oe 20) =9ies0) 
Outstanding Manchester account... .. 0... | Lees G) 

Total Expenditure .. .. .. nee 2,510 9 11 
By Country oe — | 

Oxford... ac, 66 We be Ge 8 Bo hls eR EI aia 
Wolverhampton RTM achl cc'talson) Le aels eee, || 201 16 11 

so: = 11,441 13 4 

By Balance in hand, 31st December :— | 15,952 3 3 
Bankers Sey WM tasy MN y 1179) 19) OR} 
SECUCLALN gece rae ad tes ioe Peep Se oe es: -| 52= 2558 

3lst DeceMBER, 1870. 

ASSETS, 
Len Seas 

By Cash in hand Se da) esr ta oo) co) IRR RP I os 
By New 3 per Cent. Stock 24,6121. 7 7e. 8d. cost* .. .. .. .. .. | 28.379 15 7 
By Books and Furniture in Society’s House 1,451 17 6 
By Country Meeting Plant 5 (60° do ce 2,800 0 0 
By Wolverhampton Meeting, preliminary expenses 201 16 11 

* Value at 913 = £22,551 Is. 11d, 

Mem.—The above Assets are exclusive of the 
amount recoverable in respect of arrears of 
Subscription to 8lst December, 1870, which at 

; that date amounted to 8941, SE 
£29,065 11 3 

Examined, audited, and found correct, this 13th day of February 

A. H. JOHNSON, 

FRANCIS SHERBORN, 

, 1871. 

HENRY CANTRELL, Auditors on behalf of the Society. 
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( xviii) 

CHolberhampton Meeting, 1871: 

ON MONDAY THE 10ra OF JULY, AND FOUR FOLLOWING DAYS. 

SCHEDULE OF PRIZES. 

I.—LIve-Stock Prizes. 

SpectaL PRIZES OFFERED FOR Horses :— Those marked a, by Arthur Bass, Esq., M.P.; 
b, H. Meynell-Ingram, Esq., M.P.; c, Captain Boughey, Major Thorneycroft, 
and Members of the Albrighton Hunt; d, T. M. Weguelin, Esq., M.P.; e, Henry 
Ward, Esq.; f, S. Loveridge, Esq.; g, C. F. Clark, Esq.; h, The Earl of Dart- 
mouth; i, C. W. Lyon, Esq.; k, M. T. Bass, Esq., M.P.; 1, Frank James, Esq. 5 
m, 7. J. Perry, Esq.; n, Sir Smith Child, Bart, M.P.; 0, W. Perry Herrick, 
Esq.; p, W. T. C. Giffard, Esq.; q, C. Boycett Wright, Esq.; r, The Earl of 
Bradford ;* The Wolverhampton Local Committee; +, The Staffordshire Agri- 
cultural Society. : 

Reference Number in Certificates. 

fo} 

ee S| ONH CO ONMMAW DH HF 

_ ee 

ray OL 

HORSES. 

Agricultural Stallion, foaled before Ist Jan. 1869, 
not qualified to compete as Clydesdale or Suffolk 

Agricultural Stallion, foaled in the year 1869, not 
qualified to compete as Clydesdale or Suffolk .. 

Clydesdale Stallion, foaled before the 1st Jan. 1869 
Clydesdale Stallion, foaled in the year 1869 a0 
Suffolk Stallion, foaled before the 1st of Jan. 1869 
Suffolk Stallion, foaled in the year 1869 oO 
Thorough-bred Stallion, suitable for getting hunters 
Stallion, above 14 hands but not exceeding 15 

hands 2 inches, suitable for getting Hackneys.. 
Pony Stallion, not exceeding 14 hands ae 
Agricultural Mare, in foal, or with foal at foot, not 

‘suitable to compete as Ch ydesdale or Suffolk 
Clydesdale Mare, i in foal, or with foal at foot .. 
Suffolk Mare, in foal, or ‘with foal at foot 
Mare, in foal, or with foal at foot, suitable for 

breeding Hunters 
Mare, above 14 hands, but not exceeding 18 hands 

1 inch, in foal, or with foal at foot, suitable 
for breeding Hackneys 00 OO. on ac 

Pony Mare, not exceeding 14 hands ~is. aloes 

No Third Prize will be given unless at least Six 
animals be exhibited, except on the special re- 
commendation of the Judges. 

First Prize. Second Prize. Third Prize. 

ts 

CSoroererer1cr or 

or croror oct 

Fourth Prize. 



Prizes for Live Stock. xix 

San 

“e g 
ge 
zo 

Reference 

HEH pe ON IDF 

20 

36 
37 
38 

HORSES—continued. 

Hunter Gelding, three yearsold .. .. o « 
Hunter Filly, three years old = AW ee 
Hunter Gelding or Filly, four years od. 
Hunter, Mare or Gelding, ™ to not less than 

15 stone .. 
Hunter, Mare or Gelding » Up to not less. than 

12 stone ..- .. 
Carriage Horses or Mares, in pais under six x years 

Gow co Mee -- 
Brougham Horse or - Mare, under six years old 
Roadster, Mare or Gelding, above 14 hands 1 inch, 

and not exceeding 15 hands 1 iNGH eae 
Roadster, Mare or Gelding, above 15 hands 1 inch 
Cob, Mare or Gelding, above 18 hands, and not 

exceeding e4shands il Inch sas e-8 vacieise hanes 
Pony, not exceeding 13 hands... 
Agricultural Filly, ‘two years old, not qualified to 
“compete as Clydesdale or Suffolk Tauencatl we 

Clydesdale Filly, two yearsold .. . . «. 
Suffolk Filly, two yearsold .. .. .. 
Agricultural Pair of Geldings or Mares of any age 
Agricultural Pair of Geldings or Mares, four ae 
id. 

Agricultural Pair of Geldings or Mares, three years 
fold | << AES Le 

Agricultural Gelding, three years old so Ba) te 
Agricultural Gelding, two yearsold .. .. .. 
Agricultural Gelding, yearling .. .. .. 

No Third Prize will be given unless at least Six 
animals be exhibited, except on the special re- 
commendation of the Judges. 

CATTLE, 

(Att AGES CALCULATED To JuLY Ist, 1871). 

SHORTHORN. 

Bull, above three years old .. .. 
Bull, above two and not exceeding three years old 
Yearling Bull, above one and not exceeding two 

years rE ooo sak owt ven eo mes 

No Third Prize will be given unless at least Six 
animals be exhibited, and in Classes 19, 20, and 
21 no Fourth Prize will be given unless at least 
Ten animals be exhibited, except on the special 
recommendation of the Judges. 

30 
25 

25 

Second Prize, 

20 
15 

15 

Third Prize. 

52 

Vourth Prize. 

10 
2 



XX Prizes for Live Stock. 

Reference 

Number in CATTLE—continued. Prize, | ‘Prize, | Prize 

Class. £. £. EA 
39 Bull-Calf, above six and not exceeding twelve 

MaMNN OGL Ce 6. ep ao) oe oe co ce 15 10 5 
40 Cow, above three years old .. .. 20 10 5 
41 Heifer, in-milk or in-calf, not exceeding "three 

; years old” .. *.. 15 10 5 
42 Yearling Heifer, above one and not exceeding two 

years sold. 15 10 iy 
45 Heifer-Calf, above six ix and under twelve months old | 10 5 ee 

HEREFORD. 

44 Bull, above three years old .. 25 15 5 
45 Bull, above two and not exceeding ‘three years old | 25 15 5 
46 Yearling Bull, above one and not exceeding two 

yearsold ... .. 25 15 & 
47 Bull-Calf, above six and not exceeding twelve 

EOMHHS Od sbsts Vee ingles ee 10 5 oa 
48 Cow, above three years old . o0 20 10 5 
49 Heifer, in-milk or in- ot ‘not exceeding ‘three 
f yearsiold/ey ye) 15 10 a 
50 Yearling Heifer, above one and not “exceeding two 
a years old Ee 15 10 & 
ol Heifer-Calf, above six and under twelve months old | 10 5 ae 

DEvon. 1 

a Bull, above three years old’ iB 25 15 5 
O38 Bull, above two and not exceeding three years old | 25 15 : 
54 Year ling Bull, above one and not exceeding two 

: yearsold.. 25 | 1b 
55 Bull-Calf, above six - and not exceeding twelve 

frontheold abc). cc ae a ee 5 . 
56 Cow, above three yearsold .. 20 | 10 5 
oT Heifer, in-milk or in-calf not exceeding ‘three 

years old... EE 5 
58 Yearling Heifer, above one and not exceeding two 

years old. 15 | 10 5 
59 Heifer-Calf, above six and under twelve months old | 10 5 . 

| JERSEY. | 
| | 

60 Bull, above one year old Reece Are terete. | eeLO 5 aoe 
61 Cow, above three years old .. 10 5 oc 
62 Heiter, in-milk or in-calf, not exceeding ‘three 

VCATSICIOG Hogie ucel aia ges eemnCCemtna rast yee O 5 =o 

No Second Prize will be given unless at least Sia 
animals be exhibited, except on the special re- 
commendation of the Judges. 



Reference 
Number in 
Certificates. 

Class, 

69 
70 
71 

, Prizes for Live Stock. 

CATTLE—continued. 

GUERNSEY. 

Bull, above one year old.. 26: 20: o« | 
Cow, above three years old 
Heifer, in-milk or in-calf, not exceeding “three 

ERTS Old) “iseiuspe ,tas) UEP 

NorFroLK AND SUFFOLK POLLED. 

Bull above one yearioldy.s \:\s-iins ee ume eee 
Cow, above three years old 
Heifer, in-milk or in-calf, not exceeding "three 

VCASIOldh ees ewe) Uae one tienes 

Otner HstABLIsHED BREEDS. 

Not including the Shorthorn, Hereford, Devon, 
Jersey, Guernsey, or Nor, folk and Suffolk Polled 
Breeds, 

Bull, above one year old... «ss. <5 -e- 
Cow, above three years old 
Heifer, in-milk or in-calf, not exceeding "three 

years old SO Op =n) 8 

Dairy Carrie, 

+Pair of Heifers, under three ery and eight months 
old,inmilk.. .. 

{Pair of Cows, over three ‘years and eight months 
old, in milk SC wand.) aces 

+ [Special Prizes offered by the Staffordshire Agri- 
cultural Society. Members of that Society may 
compete for these Prizes on the same terms as 
Members of the Royal Agricultural Society.] 

No Second Prize will be given unless at least Six 
animals be exhibited, except on the special re- 
commendation of the Judges. | 

First 
Prize. 

10 
10 

10 

Second 
Prize. 

orot 

or 

or ot 

ot 

10 

10 

XXxI 

Third 
Prize. 

£. 



XXil Prizes for Live Stock. 

Neh a First | Second Third) 

Certificates, SHEEP, Prize. Prize. Prize. , 

we LEICESTER. £. Be = 

SPECIAL PRIZES OFFERED FOR SHEEP: — Those 
marked a, by the Earl of Shrewsbury; b, 
I, Monckton, Esq.; c, R. H. Masfen, Esq., and 

* other breeders of Shropshire sheep; +, Stafford- 
shire Agricultural Society. 

74 Shearling*Ram! . ..\:userphko«w ives sts MT 20 10 5 
15 Ram of any other age .. xp | 20 10 5 
76 Pen of Five Shearling Ewes, ‘of the same flock .. 15 10 5 

CoTswoLp. 

us Shearling WRame "ise es acu vest ans uneeleamee 20 10 5 
78 Ram of any other age .. So || Av 10 5 
79 Pen of Five Shearling Ewes, ‘of the same flock BS 15 10 5 

LIncoLys. 

80 Shearling Ram Soames 7 bo eon mebG Ersoy ‘So 20 10 5 
Sh Ram of any other age .. on 20 10 5 
82 Pen of Five Shearling Ewes, ‘of the same flock 43 15 10 5 

OXFORDSHIRE Down. 

3 Shearling Ram Dis West, Aerllesnl kes See ueee 20 10 5 
84 Ram of any other age .. oo 20 10 5 
85 Pen of Five Shearling Ewes, of the same flock = 15 10 5 

RYLAND AND OTHER Lonc-WoOoLLED BREEDS, 

Not qualified to compete as Leicester, Cotswold or 
Lincoln, 

86 Shearling Ram 4. .. 46 15 5 o 
87 Pen of Five Shearling Ewes, “of the same flock 50 10 5 Bo 

SOUTHDOWN. 

88 Shearling Ram ae PhS | foe Os) od 20 10 5 
89 Ram of any other age .. a0 20 10 5 
90 Pen of Five Shearling Ewes, of the same flock a 15 10 5 

No Third Prize will be given unless at least Six 
animals be exhibited, except on the special re- 
commendation of the Judges. 



Prizes for Live Stock. xxiil 

Reference pi . First Second | Third 

Be aa tethes SHEEP —continued. Prize. | Prize. | Prize. 
ertificates, 

aaa SHROPSHIRE. ced ee £. 

91 piearling Ram ce ice as eraae (bese as! ee te 10 5 
92 Ram of any other age .. Pri oed?10) 10 5 
93 Pen of Five Shearling Ewes, “of the same flock - 15 10 5 
94. Ten Shropshire ewes, , having had lambs in 1871 2200 ako ao 
95 Ten Shropshire ewe lambs .. .. . « «» | b15 | b1O b5 
96 Five Shropshireram lambs .. .. .. o «+ | f15 | 10 +5 

A Silver Cup (c), value £10, to ‘the Exhibitor 
taking the greatest number of Prizes in all the 
Shropshire Classes. 

N.B.—In case two or more Exhibitors take an 
equal number of Prizes, the Cup will be awarded 
to the Exhibitor taking the greatest wmount in 
value. 

HAMPSHIRE AND OTHER SHORT-WOOLLED 
BREEDs. 

Not qualified to compete as Southdown 
or Shropshire. 

97 Shearling Ram Se pO rie & ty 9 rie Be 20 10 5 
98 Ram of any other age .. oc 20 10 5 
99 Pen of Five Shearling Ewes, of the same flock AG 15 10 5 

Dorset. 

100 Shearling Ram Shot ee eet mes 15 5 ae 
101 Pen of Five Shearling Ewes dea oia acs eee 10 5 oe 

CHEVIOTS, 

102 Ramon anysacel a eshte ilaiccii es uy ae) (e(comen |e eelO 5 ae 
103 Pen of five ewes ofany age .. . « « « | 10 5 . 

Mountain SHEEP. 

Not qualified to compete as Cheviots. 

104 Ramvotany ages. sk eel ms itso ce Meet kes [peel 5 ci 
105 Pen of fiveewesofanyage .. .. . . . | 10 5 oC 

No Third Prize will be given in the Ram Classes 
unless at least Six animals be exhibited, nor in the 
Ewe Classes unless Six Pens be exhibited, except 
on the special recommendation of the Judges. 



XX1V Prizes for Live Stock. 

Reference n : g First | Second | ‘Thi Number in aCe. Prize, | Dries Bie 
an Larce WuitE Breep. £. £. £. 

106 Boar, above twelve months old .. 10 5 on 
107 Boar, above six months and not exceeding ‘twelve 

months old . 10 5 a 
108 Breeding Sow .. 10 5 ‘ 
109 Pen of three Breeding Sow- Pigs of the ; same litter, 

above four and under eight months Olde cate ese 10 5 

SmaLL Waite Breep. 

110 Boar, above twelve months old 10 5 AB 
111 Boar, above six months and not exceeding twelve 

TmOHtAS old . it Sree eae) Ad 10 5 : 
112 Breeding Sow .. 10 5 —s 
113 Pen of three Breeding Sow-Pigs of the same Hitter, 

above four and under eight ‘months old 10 5 Ss 

SMALL Buack BREED. 

114 Boar, above twelve months old 10 5 ac 
115 Boar, above six months and not exceeding twelve 

months old . won kes 10 5 ts 
116 Breeding Sow .. 10 i so 
117 Pen of three Breeding "Sow-Pigs of the same 

litter, above four and under eight months old.. 10 5 ae 

BERKSHIRE BREED. 

118 Boar, above twelve months old ats 10 5 2 
119 Boar, above six months and not exceeding twelve 

months old . we?) evil ee ere a eek ates 10 5 5a 
120 Breeding Sow . 10 5 a 
121 Pen of three Breeding Sow-Pigs of the : same litter, 

above four and under eight months old 10 5 ae 

OrHER BreEEDs. 

Not eligible to compete in any of the preceding 
Classes, 

122 BOAT ice. cacy uinett | etmth RRL Toon wastes ae Qilos aaa 10 5 we 
123 Breeding Sow . 10 5 es 
124 Pen of three Breeding-Sow Pigs of po ‘same litter, 

above four and under eight ‘months old .. 10 5 a 



Prizes for Wool, Butter, Sc. XXV 

First | Second | Third | Fourth | Fifth 
Prize. | Prize. | Prize. Prize. | Prize. 

WOOL.* 
£ £ £ £ £ 

Spectan Prizes:—Those marked a, by the | 
Earl of Dartmouth; b, J. Hartley, Esq. ; | 
c, the Earl of Shrewsbury ; +, the Stafford- 
shire Agricultural Society. 

Pesjonropamine Wleeces, 2... os.. an. om, eos] &6 |. ad a4 a3 a2 

BUTTER.* | 

6 lbs., to be made up in Ibs, .... ... «2 oo | BGO | bS | b4 | b3 b2 

CHEESE.* | 
(The produce of 1871.) 

Coloured, over 6 inches thick .. .. .. « | £15 | #10] 5 e's ‘ 
Coloured, under 6 inches thick .. .. T15:| 710 5 A Se 
Uncoloured, over 6 inches thick aeithewa ere SpPLOe} Sahib ac BC 
Uncoloured, under 6 inches thick .. .. .. | ¢15 | c10 | c5 a ae 

*To the maker of the Prize Butter and Cheese 
wimenahs Clana nit Ua es ce eeatt PS 2 f1 f1 1 

* Members of the Royal Agricultural Society, and of the Staffordshire Agricultural 
Society, may compete for these Prizes, without payment, but Non-members of either 
Society must pay an Entrance-fee of Five Shillings on each Certificate. 



XXVi Prizes for Implements and Machinery. 

TI.—IvMPLEMENT AND MACHINERY PRIZES OFFERED BY THE 

SOcIeETY. 

es Secrion I.—Sream Cuirivation. 

1. For the best combination of Machinery for the cultivation of the 
soil by Steam=power,... << je. | celuccs Mash (-ouetsenlsEabtize 
Ditto ditto ditto ditto 2nd Prize 

2. For the best combination of Machinery for the cultivation of the 
soil by Steam-power, the weight of the Steam-engine not to exceed 
LOMONS.S. | ceUE se Tes ween cane con cone 2s Meme sen SUPER OZ 
Ditto ditto ditto ditto 2nd Prize 

3. For the best combination of Machinery for the cultivation of the 
soil by an ordinary Agricultural Engine, whether self-propelling or 
portable wtih. se LEh lesan cere. cope coctes del wanes Mn LSnpiand ze 
Ditto - ditto ditto ditto 2nd Prize 

4, For the best Windlass, detached ..  .. che Lice ae eno 
5. For the best Snatch-block, or substitute thereof... oo 
6. For the best Plough, suitable for Steam cultivation .. .. 
7. For the best Subsoiler ditto ditto » ayer, eee 
8. For the best Digger ditto ditto PS ey 9 ion 
9. For the best Cultivator ditto ditto os th eee se 

10. For the best Skim-Plough or Scarifier ditto wetnae Pires Gree 
11. For the best Roller ditto ditto sé Puss 5 
12. For the best Harrow ditto ditto ee Oy sO Re 
13. For the best Drill ditto ditto 
14, For the best Root or Stone Extractor ditto ce B32 Tees 
15. For the best combination of any of the above Implements not 

qualified to compete in Classes 1, 2, or 3 . 
16. For the best Implement, or part of Tackle, suitable for steam cultiva- 

tion, of any other description, not qualified to compete in the pre- 
ceding Classes .. 

17. For the best Agricultural Locomotive Engine applicable to the 
ordinary requirements of farming 

18. For the best Waggon for Agricultural purposes ‘to be drawn. by at an 
Agricultural Locomotive Engine 5 

A SILVER Cur, value 100/., offered by the Right Hon. Lord Vernon, 
President, will be given for the best combination of Machinery for 
the cultivation of the soil by Steam-power, the cost of which shall 
not exceed 7007. The Engine to be Locomotive, and adapted for 
Threshing and other Farm purposes. 

Section II].—Hopr Macurvery. 

1, For the best machine for the cultivation of Hop Gardens, to phat 
manual labour 

2. For the best machine for washing the Hop Plant to remove the 
Aphis blight ee ad oa coe 35 

3. For the best Hop-Presser c 
4, For any other improved Implement or ‘Implements used in the culti- 

vation or management of Hops .. .. 2 «s co «0 «2 es 

MIscELLANEOUS. 

Awards to Agricultural articles, and essential improvements therein 

20 

10 
10 

10 

10 Silver Medals. 

In the Classes for which one Prize only is offered, the Judges will be 
empowered to divide it equally between two competing Implements, if they 
consider them equal in merit. 



Conditions relating to Live Stock. XXvii 

CONDITIONS APPLYING TO CERTAIN CLASSES 
OF LIVE STOCK ONLY. 

CATTLE, 

1. No bull above two years old will be eligible for a prize unless certified to 
have served not less than three different cows (or heifers) within the three 
months preceding the 1st of June in the year of the Show. 

2. All bulls above one year old shall have rings or “bull-dogs” in their 
noses, and be provided with leading sticks. 

3. No cow will be eligible for a prize unless certified either at the date of 
entry or between the date of entry and that of the Show, to have had a live 
calf within the twelve months preceding the date of the Show. 

4, No heifer, except yearlings, entered as in-calf, will be eligible for a prize 
unless she is certified to have been bulled before the 31st of March in the year 
of the Show, nor will her owner afterwards receive the prize until he shall have 
furnished the Secretary with a further certificate that she produced a live calf 
before the 31st of January in the subsequent year. 

5. Shorthorns.—Each animal entered in the Shorthorn Classes, shall be 
certified by the Exhibitor to have not less than four crosses of Shorthorn 
blood which are registered in the herd book. 

Horses. 

6. All foals must be the offspring of the mare along with which they are 
exhibited ; and the sire of the foal must be given on the certificate of entry as 
well as sire of the mare. 

7. No veterinary inspection of horses will be required except when con- 
sidered necessary by the Judges, who will be accompanied by the Veterinary 
Inspectors. 

8. A charge of 10. for the accommodation of a horse-box will be made for 
each entry for stallions and mares in-foal, or with foals at foot, which includes 
hay, straw, and green fodder. 

9. A charge of 10s. will be made for the accommodation of a stall for each 
entry in the other horse Classes, which ineludes hay, straw, and green fodder. 

SHEEP. 

10. All rams, except shearlings, must have been used in the present season- 

11. Sheep exhibited for any of the prizes must have been reully and fairly 
shorn bare after the 1st of April in the year of the Exhibition; and the 
date of such shearing must form part of the Certificate of Entry. Three 
Inspectors will be appointed by the Council to examine the sheep on their 
admission to the Show-Yard, with instructions to report to the Stewards any 
cases in which the sheep have not been really and fairly shorn bare. 
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Pies. 

12. The three sow-pigs in each pen must be of the same litter. 

13. The breeding sows in Classes 108, 112, 116, 120, and 128, shall be 
certified to have had a litter of live pigs within the six months preceding the 
Show, or to be in-pig at the time of entry, so as to produce a litter before the 
1st of September following. In the case of in-pig sows, the prize will be 
withheld until the Exhibitor shall have furnished the Secretary with a cer- 
tificate of farrowing, as above. 

14. No sow, if above eighteen months old, that has not produced a litter of 
live pigs, shall be eligible to compete in any of the classes. 

15. The Judges of pigs will be instructed, with the sanction of the Stewards, 
to withhold prizes from any animals which shall appear to them to have been 
entered in a wrong class. 

16. All pigs exhibited at the country meetings of the Society shall be sub- 
jected to an examination of their mouths by the Veterinary Inspector of the 
Society ; and should the state of dentition in any pig indicate that the age of 
the animal has not been correctly returned in the Certificate of Entry, the 
Stewards shall have power to disqualify such pig, and shall report the circum- 
stance to the Council at its ensuing monthly meeting. No pig shall be oiled 
or coloured while in the Show-Yard, 

17. If a litter of pigs be sent with a breeding sow, the young pigs must be 
the produce of the sow, and must not exceed two months old, 

18. All disqualifications will be published in the awards of the Judges. 

RULES OF ADJUDICATION. 

1. As the object of the Society in giving prizes for cattle, sheep, and pigs, is to 
promote improvement in breeding stock, the Judges in making their awards 
will be instructed not to take into their consideration the present value to the 
butcher of animals exhibited, but to decide according to their relative merits 
for the purpose of breeding. 

2. If, in the opinion of the Judges, there should be equality of merit, they 
will be instructed to make a special report to the Council, who will decide on 
the award. 

3. The Judges will be instructed to withhold any prize if they are of opinion 
that there is not sufficient merit in any of the stock exhibited for such prize 
to justify an award. 

4, The Judges will be instructed to give in a reserved number in each class 
of live stock; viz., which animal would, in their opinion, possess sufficient 
merit for the prize, in case the animal to which the prize is awarded should 
subsequently become disqualified. 

5. In the classes for stallions, mares, and fillies, the Judges in awarding the 
prizes will be instructed, in addition to symmetry, to take activity and 
strength into their consideration. 



Conditions relating to Machinery. po 4p. 

CONDITIONS RELATING TO MACHINERY. 

Steam ENGINES. 

All Engines must be fitted with a Steam-Indicator, in addition to the 
ordinary Spring Balance, which Indicator must be proved by the Indicator of 
the Society. 

Steam CULTIVATION. 

1. The weight of the Engine shall be deemed to be exclusive of coal, water, 
and rope, but to include the weight of the drum or windlass. 

2. The Implements for Steam Cultivation must be tested by dynamometer, 
if possible, and such experiments made as will enable the Judges to ascertain 
the relative value in usefulness of such Implements. 

8. The Steam Boiler must be provided with a pipe or tube, the thread of 
which must be equal to the “half-inch gas-pipe thread,” for the purpose 
of attaching the forcing pump of the Society. ‘lhe Exhibitor may declare to 
work the Engine at any pressure he thinks fit, if the Judges are satisfied the 
Boiler would bear safely three times that pressure. The Boiler shall then be 
tested by the forcing pump to twice the pressure before the Engine is set to 
work, and the declared pressure must not be exceeded by the Exhibitor while 
he is working before the Judges. 

4, Any Engine which is entered for competition, or for working in the 
the Yard of ‘“ Machinery-in-motion,” which, from defect in construction or 
any other cause, is in the opinion of the Judges and Consulting Engineer, 
unsafe, shall not be allowed to work on the Society’s premises: and further, 
the word wnsafe shall be attached to the Engine during the remainder of 
the Exhibition. 

5. The trials of the Steam-Engines will be made with Llangennech coal. 

*,,* Forms of Certificate for entry, as well as Prize-Sheets for the Wolver- 
hampton Meeting, containing the whole of the conditions and regu- 
lations, may be obtained at the Office of the Society, No. 12, Hanover 
Square, London, W. 

DATES OF ENTRY. 

CrrtTIFIcaTEs for the entry of Implements for the Wolverhampton Meeting 
must be forwarded to the Secretary of the Society, No. 12, Hanover Square, 
London (W.), by the 1st of May, and Certificates for the entry of Live Stock 
hy the 1st of June. Certificates received after those respective dates will not 
he accepted, but returned to the persons by whom they have been sent. 

The Prizes of the Royal Agricultural Society of England, and all Prizes 
offered by the Wolverhampton Local Committee, the Staffordshire Agri- 
cultural Society and private individuals, are open to general competition. 
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Members’ Pribileges of Chemical Analpsis. 

TueE Council have fixed the following rates of Charge for Analyses to 
be made by the Consulting Chemist for the bond- “fide use of Members 
of the Society ; who (to avoid all unnecessary correspondence) are 
particularly requested, when applying to him, to mention the kind of 
analysis they require, and to quote its number in the subjoined schedule. 
The charge for analysis, together with the carriage of the specimens, 
must be paid to him by members at the time of their application. 

No. 1.—An opinion of the genuineness of Peruvian guano, bone- 
dust, or oil-cake (each sample) .. 5s. 

> 2—An analysis of guano; showing the proportion of moisture, 
organic matter, sand, phosphate of lime, alkaline salts, 
and ammonia oe pa lee 

» 3—An estimate of the value (relatively ’ to’ the average of 
samples in the market) of sulphate and muriate of am- 
monia, and of the nitrates of potash and soda .. oo » 108. 

» 4—An analysis of superphosphate of lime for soluble phos- 
phates only oe, LOSS 

yy 5.—An analysis of superphosphate of lime, showing the pro- 
portions of moisture, organic matter, sand, soluble and 
insoluble phosphates, sulphate of lime, and ammonia .. £1, 

» 6.—An analysis (sufficient for the determination of its agricul- 
tural value) of any ordinary artificial manure ... Sl. 

»» 7.—Limestone :—the proportion of lime, 7s. 6d.; the propor- 
tion of magnesia, 10s. ; the proportion of lime and mag- 
nesia 15s. 

», 98.—Limestone or "mars, “including carbonate, "phosphate, and 
sulphate of lime, and magnesia with sand and clay; <.-0 es 

» 9.—Partial analysis of a soil, including determinations of clay, 
sand, organic matter, and carbonate of lime .. Bo chills 

ay LO: —Complete analysis of asoil . £3. 
», 11.—An analysis of oil-cake, or other substance used for feeding 

purposes; showing the proportion of moisture, oil, 
mineral matter, albuminous matter, and woody fibre : : 
as well as of starch, gum, and sugar, in the aggregate £1, 

») 12.—Analyses of any vegetable product .. AF Cals 
;, 13.—Analyses of animal products, refuse substances used for 

manure, &c, 50 from 10s. to 30s. 
», 14.—Determination of the “hardness” ‘of a pe of water 

before and after boiling .. 53 60 elOs. 

», 15.—Analysis of water of land oe and of water used for 
irrigation .. °s Bo eer 

eG: —Determination of nitric acid in a sample of water . fh pe Slic 

N.B.—The above Scale of Charges is not applicable to the case of persons 
commercially engaged in the Manufacture or Sale of any Substance sent for 
Analysis. 

By order of the Council, 

"The Address of the Consulting Chemist of the Society is, Dr. Aucustus 
VoELCKEER, 11, Salisbury Square, London, E.C., to which he requests that all 
letters and parcels (postage and carriage paid) should be directed. 

H. M. JENKINS, Secretary. 
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INSTRUCTIONS FOR SELECTING AND SENDING SAMPLES 

FOR ANALYSIS. 

ARTIFICIAL MANURES.—Take a large handful of the manure from three 
or four bags, mix the whole on a large sheet of paper, breaking down with the 
hand any lumps present, and fold up in tinfoil, or in oil silk, about 3 ozs. of the 
well-mixed sample, and send it to 11, Satrspury Square, FLEET STREET, E.C., 
by sample post: or place the mixed manure in a small wooden or tin box, which 
may be tied by string, but must not be sealed, and send it by sample post. If the 
manure be very wet and lumpy, a larger boxful, weighing from 12 to 15 ozs. 
should be sent either by sample post or railway. 

There must be no writing or printing in the packet or its cover in addition to 
the address: Dr. Aucustus VoELCKER, 11, SALISBURY SQUARE, FLEET STREET, 
Lonpon, E.C., and the address of the sender of the parcel, and the number or 
mark of the article sent. 

These particulars must in all cases be given not on loose pieces of paper but on 
small labels attached to the samples or packages containing them. 

The samples must be sent in covers, open at the ends or in boxes, bags of linen 
or other materials, which may be fastened by string, but must not be sealed, so 
as to be easily examined. No parcel sent by sample post must exceed 1} lb. in 
weight, or 2 feet in length, or 1 foot in width or depth. 

SOILS.—Have a wooden box made 6 inches long and wide, and from 9 to 12 
inches deep, according to the depth of soil and subsoil of the field. Mark out in the 
field a space of about 12 inches square; dig round in a slanting direction a trench, 
so as to leave undisturbed a block of soil with its subsoil from 9 to 12 inches deep; 
trim this block or plan of the field to make it fit into the wooden box, invert the 
open box over it, press down firmly, then pass a spade under the box and lift it 
up, gently turn over the box, nail on the lid and send it by goods or parcel train 
to the laboratory. The soil will then be received in the exact position in which 
it is found in the field. 

In the case of very light, sandy, and porous soils, the wooden box may be at 
once inverted over the soil and forced down by pressure, and then dug out. 

WATERS.—Two gallons of water are required for analysis. The water, if 
possible, should be sent in glass-stoppered Winchester half-gallon bottles, which 
are readily obtained in any chemist and druggist’s shop. If Winchester bottles 
cannot be procured, the water may be sent in perfectly clean new stoneware spirit- 
jars surrounded by wickerwork. For the determination of the degree of hardness 
before and after boiling, only one quart wine-bottle full of water is required. 

LIMESTONES, MARLS, IRONSTONES, AND OTHER MINERALS.— 
Whole pieces, weighing from 3 to 4 ozs., should be sent enclosed in small linen 
bags, or wrapped in paper. 

OILCAKES.—Take a sample from the middle of the cake. To this end breaka 
whole cake into two. Then break off a piece from the end where the two halves 
were joined together, and wrap it in paper, leaving the ends open, and send parcel 
by sample post. The piece should weigh from 12 to 15 ozs. If sent by railway, 
one quarter or half a cake should be forwarded. 

FEEDING MEALS.—About 3 ozs. will be sufficient for analysis. Enclose the 
meal in a small linen bag. Send it by sample post. 

On forwarding samples, separate letters should be sent by post to the laboratory, 
specifying the nature of the information required, and, if possible, the object 
in view. 

H. M. JENKINS, Secretary. 
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SHembers’ Weterinary Privileges. 

I.—Sezriovus orn Exrenstve Disnaszs. 

No. 1. Any Member of the Society who may desire professional attendance 
and special advice in cases of serious or extensive disease among his cattle, 
sheep, or pigs, and will address a letter to the Secretary, will, by return of 
post, receive a reply stating whether it be considered necessary that Professor 
Simonds, the Society’s Veterinary Inspector, should visit the place where the 
disease prevails. 

No. 2. The remuneration of the Inspector will be 2/. 2s, each day as a 
professional fee, and 17. 1s. each day for personal expenses ; and he will also 
be allowed to charge the cost of travelling to and from the locality where his 
services may have been required. The fees will be paid by the Society, but 
the travelling expenses will be a charge against the applicant. This charge 
may, however, be reduced or remitted altogether at the discretion of the Council, 
on such step being recommended to them by the Veterinary Committee. 

No. 3. The Inspector, on his return from visiting the diseased stock, will 
report to the Committee, in writing, the results of his observations and pro- 
ceedings, which Report will be laid before the Council. 

No. 4. When contingencies arise to prevent a personal discharge of the 
duties confided to the Inspector, he may, subject to the approval of the Com- 
mittee, name some competent professional person to act in his stead, who shall 
receive the same rates of remuneration. 

II.—Onrpinary orn Orner Cases or Disnase. 

Members may obtain the attendance of the Veterinary Inspector on any 
case of disease by paying the cost of his visit, which will be at the following 
rate, viz., 27. 2s. per diem, and travelling expenses. 

III.—ConsvuLtTaTIoNs WITHOUT VISIT. 

Personal consultation with Veterinary Inspector os oo 5 HDs 
Consultation by letter .. sb a, = Be oe. UMHDBE 
Consultation necessitating the writing of three or more letters. 10s. 
Post-mortem examination, and report thereon .. sis “10s. 

A return of the number of applications during each half-year beng required 
from the Veterinary Inspector. 

TV.—ApmissIon oF DisEASED ANIMALS TO THE VETERINARY CoLLEGE 
Investigations, Lecturus, AND Reports. 

No. 1. All Members of the Society have the privilege of sending cattle, 
sheep, and pigs to the Infirmary of the Royal Veterinary College, on the same 
terms as if they were Members of the College; viz., by paying for the keep 
and treatment of cattle 10s. 6d. per week each animal, and for sheep and 
pigs ‘a small proportionate charge to be fixed by the Principal according to 
circumstances.” 

No. 2. The College has also undertaken to investigate such particular classes 
of disease, or special subjects connected with the application of the Veterinary 
art to cattle, sheep, and pigs, as may be directed by the Council. 

No. 3. In addition to the increased number of lectures now given by 
Professor Simonds—the Lecturer on Cattle Pathology—to the pupils in the 
Royal Veterinary College, he will also deliver such lectures before the Members 
of the Society, at their house in Hanover Square, as the Council shall decide. 

No. 4. The Royal Veterinary College will from time to time furnish to 
the Council a detailed Report of the cases of cattle, sheep, and pigs treated 
in the Infirmary. 

By order of the Council, 
H. M, JENKINS, Secretary. 
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“RANDELL, CHARLES (Chairman), Mitwarp, RIcHARD. 
Bripport, Viscount. Sanpay, WILLIAM. 
VERNON, Lord. SHUTTLEWORTH, JOSEPH. 
Amos, C. EK. Txompson, H. §. 
Gisss, B. T. BRANDRETH, Torr, WILLIAM. 
Hornspy, RicHArp. 

Conunittee of Selection. 
’ Txomeson, H. S. (Chairman). Gress, B. T. BRANDRETH. 
Devonsnire, Duke of. Hoiuanp Ep. 
Powis, Earl of. Kryescore, Col., M.P. 
Brwwrort, Viscount. Mitwarp, R. 
Lorss, Sir Massry, Bart., M.P. RANDELL, CHARLES. 
Davis, D. R. Torr, WILLIAM. 
Dent, J. D., M.P. WELLs, Wriu1am, M.P. 

And the Chairmen of the Standing Committees. 

Evucation Committec. 
“Hotianp, E. (Chairman). Dent, J. D., M.P. 
LicuFiELp, Earl of. Hosxyns, C. Wren, M.P. 
Powis, Earl of. Krnescorr, Col., M.P. 
Bripport, Viscount. WELLs, Witi1am, M.P. 
ACLAND, Sir T. Dyxx, Bart., M.P. VoELcKER, Dr. 

Cattle Plaque Committee. 
THE WHOLE CoUNCIL. 

*.* The Preswent, TrustTues, and Vicz-Presments are Members ex officio 
of all Committees. 
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Ropal Agricultural Societp of England. 

GENERAL MEETING, 

12, Hanover Square, Monpay, May 22, 1871. 

REPORT OF THE COUNCIL. 

Tue Council of the Royal Agricultural Society of England in 
presenting their half-yearly Report, have to state that since the 

last General Meeting in December, 3 Governors and 87 Members 

have died, and the names of 132 Members have been removed 

from the list; on the other hand, 1 Governor and 210 Members 

have been elected, so that the Society now consists of 

72 Life Governors, 

74 Annual Governors, 

1589 Life Members, 

3896 Annual Members, 

17 Honorary Members, 

making a total of 5648. 
The accounts for the year 1870 have been examined and 

certified by the auditors and accountants of the Society, and 
have been published, together with the Oxford Country Meeting 
account, in the last number of the Journal. The Council refer 

with satisfaction to these documents as showing the prosperous 
condition of the finances, notwithstanding the large and increasing 

sum annually spent in furthering the objects for which the 
Society was founded. 

The ordinary income of the Society for the year 1870 exceeded 
the expenditure by 15017. 19s. 7d. ; but the show-yard receipts 

at Oxford fell short of the expenses by 25041. 4s, 8d., leaving a 

net deficiency on the year of 10027. 5s. 1d. The funded capital 

of the Society remains the same as at the last half-yearly meeting, 
namely, the permanent fund of 20,0002 New Three per Cents., 

and the Reserve Show-fund of 46122 7s. 8d. New Three per 
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Cents. In addition, the sum of 2000J. lies on deposit with the 
Society’s bankers, and the balance of the current account, on the 

Ist instant, was 3362/. 7s. 3d., both these sums being available for 

defraying the expenses of the Wolverhampton Meeting. 

During the past half-year the Council have sustained a heavy 

loss by the death of their valued colleague Lord Walsingham, a 

vice-president of the Society ; and they have also received, with 
much regret, the resignation of Mr. T. W. Bramston, as trustee, 

and of Mr. W. Hassall, as Member of Council. The vacancies 

thus created have been filled up by the election of Major-General 

Viscount Bridport as trustee in the room of Mr. Bramston; by 

the election as vice-president of Lord Vernon in the room of the 

late Lord Walsingham, and of Sir Watkin W. Wynn, Bart., in 

the room of Viscount Bridport; and by the election of the 
following Members of Council :—Mr. R. H. Masfen, of Pende- 

ford, Wolverhampton, in the room of Mr. W. Hassall; and 

Mr. J. Wells, of Booth Ferry, Howden, in the place of Lord 

Vernon. 
Mr. Juhlin-Dannfelt, Superintendent of the Experimental 

Farm and Agricultural College at Stockholm, has been elected 

an Honorary Member of the Society. 

The Wolverhampton Local Committee are making every 

exertion to promote the success of the Country Meeting, and 

have added to the Society’s list, prizes for Hunters and Roadsters, 
also for Carriage and Agricultural Horses, as well as for Dairy 
Cattle, for extra classes of Shropshire Sheep, and for Wool, 

Butter, and Cheese, amounting in all to upwards of 10000. 

The Farm Prize competition in connection with the Wolver- 

hampton Meeting promises to equal in interest that of last year. 

The conditions of competition have not been varied more than 

was required by the addition of Dairy Prizes, but some of the 

regulations have been more clearly defined than they were 

previously. It has been decided that competing arable farms 

must be not less than 200 acres in extent, and that the dairy 

farms be those on which not less than 20 cows are kept, and 

which are chiefly devoted to dairy purposes, including the sale 
of milk, either to towns or cheese factories. It has also been 

decided that every competitor must enter all the land in his 
occupation within the area of competition; and that a tenant- 

farmer, in order to be eligible to compete for the prizes offered, 
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must pay a bond fide rent for at least three-fourths of the land 
which he occupies. ‘Twenty-three arable and four dairy farms 
have been entered; and it is hoped that the awards of the 

Judges may be made known, as on the last occasion, at the 

General Meeting of Members held in the Show-yard. 
The Council having considered in what manner they could 

best recognize the long services of Mr. Amos as a Consulting 
Engineer to the Society, and, being desirous that he might still 

assist the Council with his advice, have appointed him Honorary 

Consulting Engineer to the Society ; they have also presented 
him with the vote of thanks of the Council engrossed on vellum, 

and accompanied by the Society’s gold medal. 
The alteration in the Engineering staff of the Society, con- 

sequent on the retirement of Mr. Amos, has received the careful 

attention of the Council, and they have resolved that as the 

original appointment of Consulting Engineers was the firm of 

Messrs, Easton and Amos, the responsibility of carrying on the 

business of the Society remains with the existing firm, viz., 

Messrs. Eastons, Amos, and Anderson, 

The arrangements now in force for supplying the Members. of 
the Society with veterinary information, and with reports on 

diseases amongst cattle or other live stock, have also been dis- 
cussed by the Council, with a view of ascertaining whether these 

arrangements may with advantage be modified. 
The original purposes of the grant made by this Society to the 

Royal Veterinary College were twofold :-— 
First: to advance veterinary science by means of the instruc- 

tion afforded to students at the College. 

Second: to enable Members of this Society to obtain the best 
assistance and advice in case of the outbreak of disease amongst 
their stock, 

In addition to these primary objects the Society hoped to 
present to its Members in general, information on veterinary 

science, by means of lectures, reports on cases treated, and on 

measures to be adopted to prevent disease. 

The first of these objects has scarcely been so satisfactorily 
performed as could be wished; the number of veterinary 
surgeons who have gone out from the College, and become 
established in the country, have not so full a knowledge of the 

treatment of the diseases of cattle, sheep, and pigs as to give 
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confidence to their employers, though thoroughly competent as 
far as treatment of horses is concerned, and generally possessing 

a higher standard of scientific education than their predecessors. 

Neither has the second object been satisfactorily attained. 

Members of the Society do not apply to the Veterinary Inspector 

in cases of disease so much as they might do, and complain that 

it is not easy in these cases to obtain the professional advice 

which they require. 

Further than this, the Society does not receive from the 
College, or its Professors, the current information on diseases, or 

the suggestions for their cure and prevention which the Council 

think ought to be at their service. 

They ane therefore decided that the conditions on which the 

grant should be made, shall be as follows :— 

That the grant to the College shall be specially douse to the 

advancement of veterinary science as applied to the diseases of 

cattle, sheep, and pigs. 
That it is desirable that the Governors of the Veterinary 

College should appoint an efficient assistant to the Professor of 

Cattle Pathology, in order that he may more satisfactorily attend 

to the applications of Members of the Society; and by lectures 
and practical treatment of cattle diseases at the College give 
more thorough instruction to the students on these subjects; and 
further, that the Professor should present to the Council quarterly 
reports on matters connected with diseases of cattle, sheep, and 

pigs, and on any question of veterinary science which may be 
of interest to agriculturalists, 

A deputation of the Governors of the Royal Veterinary 

College has therefore been invited to meet the Veterinary 

Committee of the Council, to discuss the measures which have 

been considered necessary to be adopted, in order to render the 

cattle Department of the Royal Veterinary College really 

efficient, 

The Council have noted with great satisfaction that the 
Members of the Society avail themselves of their chemical 

privileges in increasing numbers; and they have been much 

gratified at the general testimony as to the value of Dr. Voelcker’s 

Quarterly Reports on inferior and adulterated manures and 

feeding stuffs. Were other evidence wanting, the fact that the 

Council of the Royal Agricultural Society of Ireland have deter 
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mined to adopt the same course would be sufficient to indicate 

that these reports are considered of great value by the agricul- 
tural community. 

The case of Bradburn v. The Royal Agricultural Society is 

expected to be tried during the month of June in Westminster. 
Four out of nine candidates who had entered their names for 

competition presented themselves for examination for the Society’s 

Educational Prizes and Certificate. Of these, three were under 

the age of 21. 
Mr. G. P. Smith, of the Royal Agricultural College, Ciren- 

cester, passed an excellent examination in the Science and 

Practice of Agriculture and in Book-keeping, and he is also 
entitled to the prizes for Chemistry and Land Surveying. Mr. 
H. G. Ohrly, also of the Royal Agricultural College, Cirencester, 

being over age, does not receive a prize, although he stands first 

for Geology. 
One candidate only entered for Anatomy and Animal Phy- 

siology, and the examiner did not think him worthy of a prize. 

Three candidates entered for Botany, and all failed. 

The result of the examination is that :— 

Mr. Smith becomes a Life Member of the Society, and obtains 

a first-class certificate, the first prize 25/., and the following 

prizes for proficiency in special subjects:— , 

Science and Practice of Agriculture .. .. .. 100. 
(CHGHDISTIN Aon... Rafdiiaaies a000 eo weacol aka bos 4 Ie. 
IBGOKGKCEDINO@ tag se eee os ee ee, ee, ot LO 
Land Surveying .. .. Cc hm! Co worumbicm ye Wie 

Mr. Obrly gains a first-class certificate and becomes a Life 
Member of the Society. 

Mr. T. S, Minton obtains a second-class certificate, 

The Council cannot but express their regret that more 

candidates have not come forward for the prize offered, and that 

out of the number entered more than half did not present them- 

selves for examination. 

By order of the Council, 

H, M. Jenkins, 

Secretary. 
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SHOW AT WOLVERHAMPTON, 

JULY, 1871. 

STEWARDS OF THE YARD. 

Stock. 

JAcos WILSON, 
Sir Watkin W. Wynn, Bart., 

M.P. 
Ricuarp Minwagrp, 

Implements, 

Lieut.-Cou. F. M. Wizson. 
C. Wren Hoskyns, M.P. 
W. J. EpMonps, 

Forage, 
R. H. Masren. 

Honorary Director of the Show. 
B. T, BRanpReETH GIBBs. 

JRUSDI GEE Se OLE Se OKC ake 

HORSES, 

The Hon. G. E. LascELuns, 
N. G. Barruropp, 
J. E. BENNETT, 
A. L. Maynarp, 
J. H. Woop, 
D, Wricur. 

CATTLE. 

Shorthorns. 

G. BLAND, 
W. PARKER, 
J. Roprnson. 

Herefords and other Established Breeds. 

H. Haywoop, 
W. TayiLor. 

Devons and Norfolk and Suffolk 
Polled, 

S. P. Newsury, 
THomAS Porn. 

Jersey, Guernsey, and‘Dairy Cattle. 

C. P. Lz Cornu, 
Henry Tart. 

| 

SHEEP, 

Leicesters. 

R. Fisuer, 
T. Porrrr, 
T, H, Sumexry. 

Cotswolds and Oxfordshire Downs. 

R. GARNE, 
R. J. Newron. 

Lincolns and Rylands and other Long- 
woolled Breeds, 

C. CLARKE, 
J. GREETHAM, 

Southdowns, Hampshires, Dorsets, and 
other Short Wools, 

H. Fooxss, 
J. 8. TURNER. 

Shropshires, 

B. Bonn, 
W. Kempe Bourne, 
R. H. Masreyn. 



Stewards, Judges, §c., at Wolverhampton. 

JUDGES OF STOCK—continued. 

SHEEP—continued, 

Cheviots and Mountain Sheep. | PIGS. 

J. Irvine, J. ANGUS, 
R. SHoRTREED, H. AYLMER, 

J. SMITH. 

Inspectors of Shearing. 
W. B. Cannine, W. Jozson, J. B. Workmay, 

Veterinary Inspectors. 

PROFESSOR SIMONDS, ProFESsOR VARNELL. 

Assistant—R. L. Hunt. 

JUDGES OF BUTTER AND CHEESE. 

W. CLarK, J. Rosrinson, J. WATSON. 

JUDGE OF WOOL. 

JASON GURNEY. 

JUDGES OF IMPLEMENTS. 

Steam Cultivating Machinery. Separate Implements for Steam 
EUR OE Cultivation. 

. J. BRAMWELL, C.E. 7 
W. MEneEtaus, C.E. cles nee 
Major H. V. GranTHaM, wie : 
Joun Hemstey, Hop Machinery and Miscellaneous. 
F. SHERBORN. H. B. CaLpweELt, 

C, WHITEHEAD. 

FARM JUDGES. 

G. JACKSON, _ W. Sanpay, J. WHEATLEY. 

xlv 
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AWARD OF PRIZES. 
——1+ 0 

Norz.—The Judges were instructed, besides awarding the Prizes, 
to designate as the Reserve Number one animal in each Class, next 
in order of merit, if it possessed sufficient for a Prize—in case an 
animal to which a Prize was awarded should subsequently become 
disqualified. 

Local Prizes are marked thus (*). 

HORSES. 

Agricultural Stallions foaled before the 1st of January, 1869. 

Wiu1am We caer, Mouse Hall, West Tofts, Brandon, Norfolk: First. Prizz, 
251., for “ Honest Tom,” bay, 6 years-old; bred by himself; sire, 
Tibbet’s ‘Thumper ;” dam, “ Beauty ;” sire of dam, “‘ Emperor.” 

Joun Mannine, Orlingbury, Wellingborough: Srconp Prize, 15/., for 
“ Young Champion,” chestnut, 4 years-old ; bred by Mr, Stokes, Caldecot, 
Rockingham ; sire, “‘ Champion.” 

Coates SHARPLEY, Kelston Hall, Louth, Lincolnshire: Tarrp Prizg, 5/., for 
“Le Bon,” bay, 3 years-old; bred by Mr. T. Fullard, Thorney, Peter- 
borough ; sire, ‘“‘ Wonder ;” sire of dam, “ Thumper.” 

Tur Rev. Jonn Hrrcucocr, Chitterne All Saints, Heytesbury, Wilts: the 
Reserve Number, to “ Lion,” iron grey, 5 years-old; bred by Mr. H. 
Hitchcock, Chitterne All Saints ; sire, “ Champion ;” dam, ‘Smart ;” sire 
of dam, ‘ Lion.” 

Agricultural Stallions—Two Years Old. 

THOMAS CoRFIELD, Cardington, Church Stretton, Salop: First Prizx, 207. for 
“‘The Shropshire Friend,’ bright bay; bred by himself; sire, “ Farmer's 
Friend ;” dam, “ Darling.” 

Lawrence Asucrort, Maudesley, Ormskirk, Lancashire: Szconp Prize, 10/., 
for “John Bull,” bright bay; bred by himself; sire, “The British 
Ensign ;” dam, ‘‘ Lofty ;” sire of dam, ‘John Bull.” 

Grorcre Street, Mauldon, Ampthill, Bedfordshire: Turrp Prize, 5/., for 
“Captain,” brown; bred by himself; sire, “‘ Young Britain ;” dam, 
«Star ;” sire of dam, “Golden Ball.” 

JAMES Perxtn, Manstey Farm, Penkridge, Staffordshire: the Reserve Number 
to “Young Prince,” dark bay; bred by Mr. Heath, Harvington Birch, 
Brewood, Stafis. 

Clydesdale Stallions foaled before the 1st of January, 1869. 

Henry Tomutnson, Blithford, Rugeley, Staffordshire: First Prize, 25/., for 
“Young Lofty,” bay, 10 years-old; bred by Mr. J. Clarke, Mansurrae, 
Killarchan, N.B. 
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Lrevt.-Cotonrn R. Loyp Linpsay, M.P., Lockinge Park, Wantage, Berks : 
Sreconp Prizn, 15/., for “ Prince Albert,” bay, 3 years-old; bred by Mr. 
Snodgrass, Clochkeil, Campbeltown, Argyleshire. 

Marraew Reep, Beamish Burn, Chester-le-Street, Durham: Turrp Prizr, 
5l., for “ Wellington,” brown, 6 years-old; bred by Mr. H. West, 
Kilbride, N.B. 

Suffolk Stallions foaled before the 1st of January, 1869. 

Ricwarp Garret, of Carleton Hall, Saxmundham, Suffolk: Firsr Prizm, 25/7., 
for “ Cupbearer,” chestnut, 7 years-old; bred by Mrs. Sargent, Marlesford, 
Wickham Market; sire, Crisp’s “Conqueror;” sire of dam, Crisp’s 
“ Prince.” 

Grorce Davin Bapuam, The Lawn, Bulmer, Sudbury, Suffolk: Srconp 
Prize, 15/,, for ‘ Hercules,” chestnut, 6 years-old; bred by himself; 
sire, st Royal George ;” dam, “ Duchess:” sire of dam, ‘Chester Em- 
peror.” 

Wiuttram Witson, Baylham Hall, Ipswich : Turrp Prizz, 5/., for ‘‘ Bismarck,” 
chestnut, 3 years-old; bred by Mr. C. Cordy, Trimley, Ipswich; sire, 
“Monarch ;” sire of dam, “ Canterbury Pilgrim.” 

Tur STONETROUGH CoLLIERY Company, Ramsdell Hall, Lawton, Cheshire : 
the Reserve Number, to “‘ Harwich Emperor,” chestnut, 10 years-old ; 
bred by Mr, I. Rist, Tattingstone, Ipswich ; sire, ‘“‘ Chester Emperor.” 

Suffolk Stallions—Two Years Old. 

Lievt.-Cotone, Futter Marrnanp Witson, Stowlangtoft Hall, Bury St. 
Edmund’s, Suffolk: Frrst Prizz, 20/., for ‘‘ Heir Apparent,” chestnut ; 
bred by Mr. 8. Wolton, Newbourn, Woodbridge; sire, ‘‘ Monarch ;” dam, 
“ Victoria.” 

GrorcE Davin Danuam, The Lawn, Bulmer, Sudbury, Suffolk: Srconp 
Prize, 10/., for “‘ Emperor,” chestnut; bred by Mr. Taylor, Earl’s Colne 
Halstead, Essex: sire, “ Great Eastern ;” sire of dam, ‘‘ Heart of Oak.” 

James Atcurnon Picot, Beckingham Hall, Witham, Essex: the Reserve 
Number, to “ Patriot,” chestnut; bred by himself; sire, Mr. J. Ward’s 
“Young May Duke ;” dam, ‘Tulip ;” sire of dam, “ Heart of Oak.”, 

? 

Thoroughbred Stallions, suitable for getting Hunters. 

JosprH Casson, Burgh-by-Sands, Carlisle, Cumberland: First Prize, 50/., for 
“Sincerity,” brown, 13 years-old; bred by Lord Naas; sire, “‘ Red Hart ;” 
dam, “ Integrity ;” sire of dam, “ Van Tromp.” 

JoHN Watson, Waresley, Hartlebury, Kidderminster, Worcestershire : 
Seconp Prize, 25/., for ‘ Blinkhoolie,” bay, black legs, 7 years-old; 
bred by Mr. W. T’Anson, Spring Cottage, Malton, Yorkshire ; sire, 
‘* Rataplan ;” dam, “Queen Mary;” sire of dam, ‘“ Gladiator.” 

W. Taytor Suarre, Baumber Park, Horncastle, Lincolnshire: Turrp Prize, 
10/., for “ Suffolk,” bay, 6 years-old ; bred by Baron Rothschild, Ment- 
more, Bucks; sire, ‘‘ North Lincoln ;” dam, “ Protection ;” sire of dam, 
“ Defence.” 

CuAr.Es and James Morrat, Kirklinton Park, Carlisle: the Reserve Number, 
to “‘ Laughing Stock,” bay, 13 years-old; bred by Sir Charles Monk, 
Bart., Belsea Castle, Newcastle-on-Tyne; sire, “Stockwell;” dam, 
“ Gaiety ;” sire of dam, “‘ Touchstone.” 



xlviii = Award of Live-Stoch Prizes at Wolverhampton. 

Stallions, above 14 hands, but not exceeding 15 hands 2 inches, suitable 
for getting Hackneys. 

JAmEs Locxnart, Culmington, Bromfield, Salop: First Prize, 20/., for 
“Dick Turpin,” dark bay, black legs, 4 years-old; bred by himself; sire, 
“« Prescription ;” dam, “ Peggy ;” sire of dam, “ Topsail.” 

Beygamin Mrrcuett, Sen., Crome Hall, Downham Market, Norfolk : Srconp 
Prize, 101., for “ Fireaway the Second,” chestnut, 3 years-old; bred by 
himself; sire, “ Fireaway the First ;” dam, “ Rattler;” sire of dam, 
“* Harkaway.” 

Heywry Buutirarr, Bedwellhay Grange, Ely, Cambridgeshire : Turrp Prizz, 
dl., for ‘ Cleartheway,” roan, 8 years-old; bred by Mr, Phypers, 
Cottenham, Cambridgeshire ; sire, ‘‘ Phenomenon;” sire of dam, “ Shales.” 

CHARLES Brarts, Stow Bardolph, Downham Market, Norfolk: the Reserve 
Number, to “‘ Ambition,” red roan, 8 years-old; bred by himself; sire, 
“Phenomenon ;” sire of dam, “ Performer.” 

Pony Stallions, not exceeding 14 hands. 

Henry Rounpetx, Otley, Yorkshire: First Prizr, 15/., for “Sir George,” 
brown, 4 years-old: bred by Mr. W. Walker, Shadwell, Leeds; sire, 
“ Sportsman.” 

CHARLES Grovucock, Stanfield Hall, Wymondham, Norfolk: Szconp Prize, 
10/., for “King Arthur,” chestnut, aged, breeder unknown; sire, 
*¢ Arthur.” 

Wittram Dew, Weillfield House, Bangor, Carnarvonshire: the Reserve 
Number, to “Llewelyn,” brown, 2 years-old; bred by himself; sire, 
“The Hadji;” sire of dam, “Tom Steele.” 

Agricultural Mares in foal, or with foal at foot. 

Henry Overman, Weasenham, ‘Brandon, Norfolk: First Prizz, 20/., for 
“ Diamond,” black, 10 years-old (in foal); bred by Mr. 8. Thompson, 
Skipwith, Selby ; sire, “ Black Douglas.” 

Epmunp Croweg, Denver, Downham Market, Norfolk : Smconp Prizx, 10/., for 
“Smart,” bay, 9 years-old (in foal to “ Honest Tom”); bred by Mr. J. 
Betts, Downham Market. 

Witi1am Wetcuer, Mouse Hall, West Tofts, Brandon, Norfolk: Txurrp 
Prizu, 5/., for “Beauty,” bay, 11 years-old (in foal); bred by Mr. R. 
Fitzjohn, March, Cambridgeshire ; sire, “‘ Emperor ;” dam, “ Smiler.” 

WitiiAm THomas Lamp, Welbourne, Grantham, Lincolnshire: the Reserve 
Number, to “Beauty,” 8 years-old, bay (in foal), bred by Mr. J. C. 
Southern, Sutterton, Spalding ; sire, Nutt’s ‘‘ Matchless.” 

Clydesdale Mares, in foal or with foal at foot. 

Tuomas STarrer, Jun., Stand Hall, Whitefield, Manchester: First Prizx, 
201., for ‘‘ Princess,” bay, 7 years-old (and foal by ‘‘ Dundonald”); 
breeder unknown. 

Grorce Heap Hnan, Rickerby, Carlisle, Cumberland: Srconp Prize, for 
“Deborah,” dark bay, 4 years-old (in foal); bred by Mr. W. Sproat, 
Borness, Kirkcudbright, N. B.; sire, “Champion ;” dam, “Jenny ;” sire 
of dam, “ Old Champion.” 
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Lizut.-Cononret Ropert Loyp Liynsay, M.P., Lockinge Park, Wantage, 
Berks: the Reserve Number, to “ Polly,” dark bay, 8 years-old (in foal) ; 
breeder unknown. 

Suffolk Mares, in foal or with foal at foot. 

Tur Exercurors of the late Thomas Capon, Dennington, Wickham Market, 
Suffolk: First Prize, 20/., for “ Matchit,” chestnut, 7 years-old (and 
foal by “ Boxer”); bred by the executors ; sire, Crisp’s “‘ Conqueror.” 

Lrevt.-Corone, Futter Marrnanp Watson, Stowlanetoft Hall, Bury St. 
Edmund’s, Sufiolk : Seconp Prizz, 10/. for ‘‘ Bury Empress,” chestnut, 
5 years-old (in foal); bred by Mr. Frost, Stoke, Colchester; sire, 
“ Harwich Emperor ;” dam, “ Darby ;” sire of dam, “ Britton,” 

Horace Wotton, Newbourn Hall, Woodbridge, Suffolk : Turrp Prizz, 5/., 
for “‘ Diamond,” chestnut, 6 years-old (in foal); bred by Mr. 8. Wolton, 
Newbourn Hall; sire, “ Wolton’s Warrior ;” dam, ‘‘ Butley Abbey ;” sire 
of dam, Catlin’s “ Royal Duke.” 

Mares in foal, or with foal at foot, suitable for breeding Hunters. 

Tomas Horrocks Minter, Singleton, Poulton-le-Fylde, Lancashire: First 
Prize, 25/., for “Lady Emily,” brown (and foal); age and breeder 
unknown; sire, “ Faugh-a-Ballagh ;” dam, ‘‘ Lunatic.” 

JOSEPH CLARKE, Beeston, Leeds: Srconp Prizu, 15/., for ‘‘ Lady Byron,” 
chestnut, 18 years-old (and foal by “ Neptunus”) ; bred by Mr. J. Byron, 
Kirkby Green, Sleaford. 

Lronarp Lywoop, High Downs, Bridgnorth, Salop: Tuirp Prize, 5/. for 
“ Jassy,” chestnut, aged (and foal by “ Oreste”); breeder unknown ; sire, 
“ Voivode ;” dam, ‘‘ Lady Avon;” sire of dam, “ Cossack.” 

Joun THomas Rosryson, Leckby Palace, Thirsk, Yorkshire: the Reserve 
Number, to “ Go-a-head,” dark bay, 13 years-old (and foal by ‘‘ Ceylon”) ; 
breeder unknown ; sire, “Sir William.” 

Mares, above 14 hands, but not exceeding 15 hands 1 inch, in foal, or- 
with foal at foot, suitable for breeding Hackneys. 

Ilenry Overmay, Weasenham, Brandon, Norfolk: Firsr Prizx, 201., for 
“Jenny Lind,” chestnut, aged (and foal by Tice’s “ Prickwillow ”): 
breeder unknown. 

Tuomas Tones, Cross Lane Head, Bridgnorth, Salop: Szconp Prizx, 10/., for 
“ Judy,” grey, aged (and foal by “ Balarnock”); breeder unknown; sire, 
* Little Tom.” 

Tuomas Latuam, Little Wittenham, Abingdon, Berks: the Reserve Number, 
to “Miss Dodson,” chestnut, about 20 years-old (and foal by “ Young 
Hero”); breeder unknown. 

Pony Mares not exceeding 14 hands. 

WinutAm Coatzs, Scarborough Farm, Winchcombe: Firsr Prize, 101., for 
“ Kitey,’ chestnut, 5 years-old ; bred by himself; sire, “ Douglas.” 

RicHarp Mitwarp, Thurgarton Priory, Southwell, Notts: Szconp Prizx, 5/., 
for “* Brighteyes,” bay, 4 years-old; breeder unknown. 

Grorcr Srokes, Camp Farm, Kingsbury, Atherstone, Warwickshire: the 
Reserve Number, to “ Polly,” bay, 7 years-old; breeder unknown. 

VOLS VIS: 1S, 
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*Hunter Geldings—Three Years Old. 

WittraAm Armsrrone, Kendal, Westmoreland: First Prizz, 20/., for 
“ Banker,” bay; bred by Mr. W. H. Wakefield, Prizet, Kendal; sire, 
“ Best Returns;” dam, “ Fanny ;” sire of dam, “ Emperor.” 

Sm Witrrip Lawson, Bart., M.P., Brayton, Carlisle, Cumberland: Szconp 
Prize, 15/., for his brown; bred by himself; sire, ‘‘ Judge;’ dam, 
“ Matty ;” sire of dam, “ British Yeoman.” 

GrorceE J. Mrrcnett, Newton Mount, Burton-on-Trent, Staffordshire: Tuirp 
Prize, 10/., for “ Fenian,” chestnut ; breeder unknown. 

Cuarues Coox, Taddington, Winchcombe, Gloucestershire : Fourta Prize, 5/., 
for “The Admiral,” iron-grey ; bred by Mr. Sumner; sire, ‘‘ Sharper.” 

Grorce B. Kertine, Hampton House, Penkridge, Staffordshire: the Reserve 
Number, to ‘The Dean,” bay, bred by himself; sire, “ Balarnock ;’ dam, 
«Princess ;” sire of dam, ‘‘ King Cole.” 

* Hunter Fillies—Three Years Old. 

James Morrat, Kirklinton Park, Carlisle, Cumberland: First Prize, 207., 
for “Luna,” chestnut; bred by Mrs. Bogue, Westward Parks, Wigton ; 
sire, “ Laughing Stock ;” sire of dam, “ Charly Boy.” 

Epwarp Pxrtimorse, Prestbury Park Farm, Cheltenham: Srconp Prizs, 15/., 
for his chestnut ; breeder unknown; sire, “ Life Boat ;’ dam, “ Lygonia ;” 
sire of dam, ‘‘ Pantaloon.” 

Joun B. Boots, Killerby Hall, Catterick, Yorkshire: Turrp Prix, 10/7., for 
“Duckling,” bay ; bred by Mr. J. Fielden, Dobroyd Castle, Todmorden ; 
sire, ‘The Drake ;’ dam, “‘ Beckey Sharpe :” sire of dam, “Sharston.” 

CHARLES Byrn, Littywood, Staffordshire: Fourtu Prizs, 5/., for ‘‘ Theodora,” 
dark brown ; bred by himself; sire, “ Balarnock ;’ dam, “ Lively Lassie ;” 
sire of dam, “ Monarch.” 

The SroneTRouGH CoLLiery Company, Ramsdell Hall, Lawton, Cheshire: the 
Reserve Number, to “ Alice Grey,” grey; bred by exhibitors; sire, ‘Sol- 
ferino ;” dam, “Star ;” sire of dam, “ Prime Minister.” 

* Hunter Geldings or Fillies—Four Years old. 

Freprerick Barnow, of Hasketon, Woodbridge, Suffolk: Frrst Prizn, 302., for 
“'Trecothnan,” brown gelding; bred by Lord Falmouth, Tregothnan, 
Truro; sire, “The Seneschal;” dam, ‘‘ Madam.” 

Freperick Bartow, Hasketon, Woodbridge: Smconp Prizx, 20/., for “ Beck- 
ford,” brown gelding, bred by Mr. Maunder, Hazley Mills, North Molton ; 
sire, ‘‘ Hunting Horn.” 

Cuar.es Coon, Taddington, Winchcombe: Tutrp Prizz, 10/., for his chestnut 
filly ; breeder unknown. 

Grorce Joun Mrrcnrtt, Newton Mount, Burton-on-Trent, Staffordshire : 
FourrH Prize, 5/., for “ Blankney,” chestnut gelding; bred by Mr. H. 
Chaplin, M.P., Lincoln. 

Witram Tuner, Coston Hall, Aston-on-Clun, Salop: the Reserve Number, to 
“ Glendower,” bay gelding; bred by himself; sire, “ Skeffington ;” dam, 
“Rosamond ;” sire of dam, “ Little Tommy.” 
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* Hunter Mares or Geldings, up to not less than 15 stones. 

Joux B. Boorn, Killerby Hall, Catterick, Yorkshire: Fist Prize, 300., for 
“Banner Bearer,’ bay gelding, 5 years-old; breeder unknown; sire, 
“ Ephenician ;” sire of dam, “ Royal William.” 

{T. Harvey D. Bayty, Edwinstow House, Ollerton, Notts : Szconp Prize, 200., 
for “ Borderer,” chestnut gelding, 5 years-old; bred by Mr, Hudsmith, 
Cumberland ; sire, ‘‘Clansman;” dam, “ Galaor.” 

Grorce Van Want, The Shrubbery, Birmingham: Turp Prize, 10/., for 
“ Loxley,” bay gelding, 7 years-old; breeder unknown. 

Rrcwarv BasNerr OsweE tt, Shelvock, West Felton, Salop: Fourrr Prize, Dies 
for “ Filbert,” brown gelding, 5 years-old; bred by himself; sire, “ Hazel- 
nut ;” dam, “Country Girl ;” sire of dam, “Steamer.” 

Joun Grecory Warxrys, Woodfield, Ombersley, Droitwich, Worcestershire c 
the Reserve Number, to his brown gelding, 5 years-old; bred by himself ; 
sire, “ Umpire ;” dam, “ Endurance ;” sire of dam, “ Charles XII.” 

*Hunter Mares or Geldings, up to not less than 12 stones. 

Tar Eart or Coventry, Croome Court, Severn Stoke, Worcestershire : 
First Prize, 25/., for “ Bird on the Wing,” black gelding, aged; breeder 
unknewn. 

Samuet James Wetrirt, Tathwell Hall, Louth, Lincolnshire: Seconp Prize, 
15/., for “ Loiterer,” bay gelding, 9 years-old; bred by Mr. Waite; sire, 
“Un. Oc.;” sire of dam, “ Darnley.” 

Wittram Armstrone, Kendal, Westmorland: Tuirp Prue, 10/., for “ Lallah 
Rookh” bay mare, 5: years-old; bred by Mr. R. Faulder, Thursby Farm, 
Carlisle. 

Georce Surru, Ailston, Stratford-on-Avon, Warwickshire: Fourru Prize, 5/., 
for ‘‘ Brenda,” dark brown mare, 6 years-old; bred by himself; sire, 
“ Oscar ;” dam, “ Kitty ;’ sire of dam, “ Harkaway.” 

JoHN WiLtiAmMs Garpom, Butterton Park, Newcastle, Staffordshire: the Re- 
serve Number, to “ Britannia,” brown mare, 5 years-old ; breeder unknown ; 
sire, “‘ Laughing Stock ;” sire of dam, “ British Yeoman.” 

*Carriage Horses or Mares, in pairs, under Six Years old. 

Joun Tuomas Rosiyson, Leckby Palace, Thirsk, Yorkshire: First Prizu, 25/7., 
for his roan horses, 3 and 4 years-old; bred by himself; sire, ‘‘ Enderby ;” 
dam, ‘“ Diamond ;” sire of dam, ‘‘ President, junior.” 

*Roadster Mares or Geldings, above 14 hands 1 inch, and not exceeding 
15 hands 1 inch. 

James Morrar, Kirklinton Park, Carlisle, Cumberland: First Prize, 20/., 
for ‘‘ Covet,” bay mare, 4 years-old; bred by himself; sire, ‘ Laughing 
Stock ;” dam, ‘ Crimea.” 

Wiu1am Fett, The Close, Lichfield, Staffordshire: Srconp Prizxr, 107., for 
“Mahomet,” black gelding, 6 years-old; bred by Mr. Chandos Pole-Gell, 
Hopton Hall, Wirksworth; sire, “Sir Colin Campbell.” 

James Morrat, Kirklinton Park, Carlisle: Turrp Prizz, 5/., for “Land 
Agent,” bay gelding, 5 years-old; bred by Mr. W. Graham, Gap Shields, 
Gilstand, Carlisle; sire, “ Laughing Stock.” 

d2 
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Ricuarp Miiwarp, Thurgarton Priory, Southwell, Notts: the Reserve Number, 
to “ Hilton,” bay gelding, 6 years-old; breeder unknown. 

* Roadster Mares or Geldings, above 15 hands 1 inch. 

Jonn Warrn, Sutton Ely, Cambridgeshire: First Prize, 20/., for “The 
General,” bright bay gelding, 5 years-old; bred by himself; sire, “ Young 
Premier ;” dam, “ Jenny.” ; 

Gerorce Davin Bapuam, The Lawn, Bulmer, Sudbury, Suffolk: Srconp 
Prize, 10/., for “Tearaway,” black-brown gelding, 4 years-old; bred by 
Mr. Green, Newton, Sudbury ; sire, “ Little Pippin ;” dam, “ Letitia,” sire 
of dam, ‘“ Sir Hercules.” 

Tuomas Horrocks Miter, Singleton, Poulton-le-Fylde, Lancashire: THrrp 
Prize, 5/., for his grey gelding, 5 years-old; bred by Mr. Crozier, Gar- 
stang ; sire, “ Pallister.” 

THoMAS SLATTER, junior, Stand Hall, Whitefield, Manchester: the Reserve 
Number, to “ Maiden Hair,” brown mare, 4 years-old; breeder unknown ; 
sire, ‘‘ Mr. Pill;” dam, “ Troubadour ;” sire of dam, “ Claret.” 

*Cob Mares or Geldings, above 13 hands and not exceeding 14 hands 
1 inch. 

Gerorce Suita, Ailston, Stratford-on-Avon, Warwickshire: First Prize, 15/.,. 
for “ Dick,” cream gelding, 9 years-old; breeder unknown. 

WitiiAm Epwarp Witey, Tamworth Road, Erdington, Birmingham: SEconD 
Prize, 10/., for “ Bob,” bay gelding, 7 years-old; breeder unknown. 

Joun G. Boraston, Kidderminster, Worcestershire: THrrp Prize, 5/., for 
“Comet,” bay gelding, 7 years-old; bred by Mr. J. Bowen, Combrayn, 
Knighton, Radnorshire; sire, “‘ Comet.” 

RicHarp Minwarp, Thurgarton Priory, Southwell, Notts: the Reserve 
Number, to “Camperdown,” bay gelding, 4 years-old; breeder unknown. 

* Ponies not eaceeding 13 hands. 

Frepericx Bower, 10, Albion Street, Birmingham: First Prizr, 10/., for 
“ Jumney,” grey, 7 years-old; breeder unknown. 

Wii1aM Tyuer, Friday Bridge, Birmingham: Srconp Prizp, 5/., for “ Billy,” 
bay, 8 years-old; breeder unknown; sire, “ Little Tommy.” 

Tuomas STaTTER, junior, Stand Hall, Whitefield, Manchester: the Reserve 
Number, to “ Queen Bee,” brown, 4 years-old ; breeder unknown. 

Agricultural Fillies—Two Years old. 

Joun Linton, Westwick Hall, Cambridge: First Prize, 15/., for “ Princess,” 
brown ; bred by himself; sire, “‘ Honest Tom ;” dam, “ Trip.” 

James Hawxeswortu, Barton Fields, Barton Blount, Derbyshire: Szeconp 
Prizg, 10/., for “Darling,” bay; bred by himself; sire, ‘Champion ;” 
dam, “Darling ;” sire of dam, “ Napoleon.” 

SrepHen Davis, Woolashill, Pershore, Worcestershire: Turrp Prize, 5/., for 
“Darling,” red roan; bred by himself; dam, ‘‘ Darling.” 

Davin Bripawater, Lower Porthamel, Glasbury, Breconshire; the Peserve 
Number, to his grey ; bred by himself; sire, “ Lincoln ;” dam, “ Bunton.” 
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Clydesdale Fillies—Two Years old. 

Tuomas Towntry Parker, Charnock, Chorley, Lancashire: First Prize, 15/., 
for his bay; bred by Mr. D, D. Hamilton, Campbeltown, N.B.; sire, 
“ Largs Jock.” 

er Masesty the Queen, Windsor Castle: Seconp Prize, 10/., for “ Kate,” 
brown; bred by Her Majesty, the Prince Consort’s Shaw Farm, Windsor ; 
sire, ‘The Don ;” dam, “ Jenny ;” sire of dam, “ Britain.” 

Her Masesty THE QuEeEN, Windsor Castle: the Ieserve Number, to “ Char- 
lotte,” bay ; bred by Her Majesty, The Prince Consort’s Shaw Farm; sire, 
“The Don ;” dam, “ Young Mary ;” sire of dam, “ Britain.” 

Suffolk Fillies—Two Years old. 

Witi1am Tompson, junior, Rose Cottage, Thorpe, Colchester, Essex: First 
Prize, 15/., for “The Despised,” chestnut; bred by Mr. Cross, Ipswich ; 
sire, ‘‘ President.” 

* Agricultural Geldings or Mares, in pairs—Of any age. 

CuHARLES WintIAM BrierLEy, Rhodes House, Middleton, Manchester: Firsr 
PrizE, 20/., for “ Champion,” bay gelding, 5 years-old, and ‘ Warwick,” 
bay gelding, 7 years-old; breeders unknown. 

‘THOMAS STATTER, junior, Stand Hall, Whitefield, Manchester: Srconp Prizz, 
10/., for ‘“‘ Fanny,” chestnut mare, 6 years-old; bred by Mr. ‘I. Upton, 
Pallathorpe, Tadcaster; sire, “ Lincolnshire ;” dam, “ Diamond;” and 
“Diamond,” chestnut mare, 11 years-old; breeder unknown. 

CHARLES WitLIAM Briertey, Rhodes House, Middleton, Manchester: Turrp 
Prize, 5/., for “Sensation,” grey mare, 6 years-old, and “ Farmer,” grey 
gelding, 7 years-old; both bred by Mr. Tennant, Selby; sire of both, 
“John Bull.” 

‘THe Hart or Dartmovts, Patshull, Albrighton, Wolverhampton: the Reserve 
Number, to “Shirley,” light-brown gelding, 10 years-old, and ‘“ Bowler,” 
light-brown gelding, 7 years-old; both bred by himself; sire of both, Mr. 
Yeoman’s “ Merriman ;” dam of both, “ Smiler,.” 

* Agricultural Geldings or Mares, in pairs—Four Years old. 

‘THOMAS STATTER, junior, Stand Hall, Whitefield, Manchester: First Prizr, 
201., for “Smiler,” bay, bred by himself; sire, “ Nonpariel;” and 
“ Boxer,” bay; breeder unknown. 

* Agricultural Geldings or Mares, in pairs—Three Years old. 

‘Tnomas SrarTer, junior, Stand Hall, Whitefield, Manchester: First Prizx, 
207., for “ Thumper,” bay gelding, and ‘“ Maggie,” bay mare; breeders 
unknown. 

Cares Wi~i1AM Brrertey, Rhodes House, Middleton, Manchester: Srconp 
Prize, 10/., for “‘ Bobby” and “ Flirt,” both grey geldings; breeders un- 
known. 

* Agricultural Geldings—Three Years old. 

Epwarp Tonevur, Manor House, Aldridge, Walsall, Staffordshire: First 
Prize, 10/., for “ The Drummer,” bright bay ; breeder unknown. 
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* Agricultural Geldings—Two Years old. 

James Perry, Salters Hall, Claverley, Bridgnorth: First Prize. 100., for 
“Captain,” chestnut; bred by Mr. T. Wall, Wollaston, Stourbridge; sire, 
“ Champion.” 

Tomas W. D. Harris, Wootton, Northamptonshire: Srconp Prize, 5/., for 
his brown; bred by himself. 

Grorce Hrap Heap, Rickerby, Carlisle, Cumberland: the Peserve Number, 
to his dark bay; bred by himself; sire, ‘“ Young Champion ;” dam, 
“Bonny ;” sire of dam, “ Clyde.” 

* Agricultural Geldings—Yearlings. 

Tuomas StatTrer, junior, Stand Hall, Whitefield, Manchester: Frrsr Prize, 
10/., for “ Thumper ;” breeder unknown. 

CATTLE. 

Nore—Each animal entered in the Shorthorn Classes is certified by the 
exhibitor to have not less than four crosses of Shorthorn blood which are 
registered in the ‘Herdbook.’ In cases where the pedigree has not beem 
fully given by the exhibitor, it has been completed from the ‘ Herdbook,’ 
and the portion thus added included in brackets, thus[ _]. 

Shorthorns—Bulls above Three Years old. 

Henry Tompson, Maiden Hill, Penrith, Cumberland: First Prize, 30/., for 
“ Edgar,” roan, 8 years, 6 months, 1 week, 3 days-old; bred by Mr. C. R. 
Saunders, Nunwick Hall, Penrith; sire, ‘‘ Prince Patrick” (18,633) ; dam, 
“Young Emma” by “ Mac'Turk” (14,872); gr. d., “ Countess Emma” by 
“ Heir-at-law” (13,005) ; g. gr. d., “ Baroness Emma” by “ Baron of Ravens- 
worth” (7811). 

Tur Marquis or Exeter, Burghley Park, Stamford: Srconp Prrzn, 10/., for 
“Velemachus” (27,608), roan, 3 years, 2 months, 2 weeks, 3 days-old ; bred 
by himself; sire, “ Nestor” (24,648); dam,‘ Louisa 9th” by “ Prince 
Alfred” (18, 579) ; er. d., “ Louisa 7th” by “ Baron Farnley” (14,129); 
g. gr. d., “ Louisa 2nd” by “Third Duke of York” (10,166). 

The Rev. Water SNEyD, Keele Hall, Newcastle-under-Lyme, Staffordshire : 
TuirD Prizr, 15/., for “ Ironmaster,” red, 3 years, 6 months, 5 days-old ; 
bred by the late Mr. R. Sneyd, Keele Hall Farm ; sire, “ Heir of York” 
(21, plays dam, ‘‘ Jane Eyre” by “ Charlie” (17, 546) ; ; gr. d. by “ Walter” 
(12,279); g. gr. d. by “ Lae Hill” (6146). 

Joun Wricut, Green Gill Head, Penrith, Cumberland: Fourrn Prizx, 10/., 
for “Man’s Estate” (26, 806), white, 3 years, 7 months, 3 weeks-old ; bred 
by Mr. 'l’. Bowstead, Edenhall, Penrith 5 7 yanks Edgar ” (19,680); dam, 
“Licht Roan Twin” by “ Squire Stuart” (20, 981); gr. d., “ Brenda” by 
“ Bromptonio” (8907); g. gr. d. by “ Arcanus” (7795). 

Ricuarp Fosrer Sorre, Hams, Eastleigh, Southampton: the Reserve Number, 
to “ Lord Morpeth,” roan, 8 years, 10 months, 1 week-old; bred by Mr. 
G. Atkins, Barton Manor Farm, Southampton; sire, “Lord Carlisle” 
(22,128); dam, “ Damsel” by “ Socrates.” 
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Shorthorns—Bulls above Two and not exceeding Three Years old. 

Wuattam Liyron, Sherriff Hutton, York: Fisr Prizr, 25/., for “ Lord 
Irwin,” white, 2 years, 5 months, 1 week-old; bred by himself; sire, 
“British Hope” (21,324); dam, ‘‘ Handmaid” by ‘ May Day” (20,323); 
gr.d., “ White Rose” by “ Magnus Troil” (14,880) ; [g. gr. d., “ Miss Hen- 
derson” by “ Magnus Troil” (14,880).] 

Joun Ouruwaire, Bainesse, Catterick, Yorkshire: Stconp Prizn, 157., for 
“Royal Windsor,” white, 2 years, 5 months, 3 weeks, 3 days-old; bred by 
Mr. T. Willis, Caperby, Bedale ; sire, “‘ Windsor Fitz Windsor” (25,458) ; 
dam, “ Royal Lily” by “ Fitz Clarence” (14,552); gr. d., “ Water Lily,” 
by the “Silkey Laddie” (10,947); g. gr. d., “ Lily of Nile” by “ Wilber- 
force” (9830). 

Sir Davin Barrp, Bart., New Blythe, Preston Kirk, Haddingtonshire: Tarrp 
Prizz, 10/., for “ Baron Lawrie 3rd,” red, 2 years, 3 months, 8 weeks, 6 
days-old; bred by Mr. G. R. Barclay, Keavil, Dumfermline, Fifeshire ; 
sire, “ Heir of Englishman” (24,122); dam, “ Annie Laurie” by “ Kalafat” 
(18,101); gr. d.,  Artless” by “ Lambton” (9273)); g. gr. d., “ Arabella” 
by “ General Washington” (6036). 

Emity Lapy Pieot, Branches Park, Newmarket: Fourru Prizx, 52., for 
“ Bythis,” red and white, 2 years, 10 months, 1 day-old; bred by herself; 
sire, “ Victorious ” (25,878) ; dam, “Bellona” by “Sir Roger” (16,991) ; 
er. d. “ Bustle” by “ Valiant” (10,989); g. gr. d. “ Bonnet” by “ Buck- 
ingham” (8239). 

Wiurram and Henry Dupprine, Panton House, Wragby, Lincolnshire: the 
Reserve Number, to “Standard Bearer,” red, 2 years, 2 months, 2 days- 
old; bred by themselves; sire, “ Ravenswood” (22,682); dam, “ Soldier’s 
Bride” by “Superior” (15,362)); gr. d. by “ Baron Warlaby ” (7818) ; 
g. gr. d. by “ Leonard” (4210). 

Shorthorns—Yearling Bulls above One and not exceeding Two Years old. 

CotoneL CHartes Towne Ley, Towneley, Burnley, Lancashire: First Prize, 
251., for Baron Hubback 2nd,” red, 1 year, 4 months, 4 weeks-old; bred 
by himself; sire, “ Baron Oxford” (23,373); dam, “ Duchess 7th” by 
“Grand Duke of Lancaster” (19,883) ; [gr. d. “ Duchess 6th,” by “ Royal 
Duke” (16,865); g. gr. d., “ Duchess 5th” by “ Brennus” (8902).] 

Lorp Suprtry, Toddington, Winchcombe, Gloucestershire: Szconp Prize, 
25/., for ‘* Cherub,” red, 1 year, 3 months-old; bred by himself; sire, 
“Baron Booth” (21,212); dam, “Seraphina 13th” by “John O’Gaunt” 
(16,322); g.d., “Seraphina 7th” by “Duke of Sussex” (12,772); 
g. or. d., “Seraphina 2nd” by “Sweet William” (7571). 

Joun Lams, Burrell Green, Penrith, Cumberland: Tutrp Prizr, 107., for 
“Jgnoramus,” roan, 1 year, 2 months, 2 weeks, 4 days-old; bred by 
himself; sire, “ Earl of Eglington” (23,832); dam by “ Edgar” (19,680) ; 
gr. d. by “ Nunwick” (16,635); g. gr. d. by “ Sulyman” (12,157). 

* JosrpH Merapows, Thornville, Wexford, Ireland: Fourrta Prize, 5/., for 
“Prince Charlie,” roan, 1 year, 2 months, 1 week, 38 days-old; bred by 
himself; sire, ‘ Prince of the Realm” (22,627); dam, “Chintz” by 
“Fugleman” (14,580) ; gr. d., “Chance” by “Prince Consort” (16,729) ; 
g. gy. d., “Chance” by “ Prince Earnest” (7366). 

Grorce Garne, Churchill Heath, Chipping Norton, Oxfordshire : the Reserve 
Number, to “ Earl of Warwickshire 3rd,” roan, 1 year, 7 months, 3 weeks, 
6 days-old; bred by Mr. H. J. Sheldon, Brailes House, Shipston-on- 
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Stour, Warwickshire; sire, “Duke of Brailes” (23,724); dam, “ Lady 
Emily 2nd” by “ Seventh Duke of York” (17,754); grd., “Lady 
Emily” by “Duke of Bolton” (12,788); g. gr. d., “ Engenie” by 
ss Gney Briar” (9172). 

Shorthorns—Bull Calves above Six and not exceeding Twelve Months old. 

Witi1AM and Henry Dupprne, Panton House, Wragby, Lincolnshir : First 
Prizz, 15/., for “British Flag,” red and white, 10 months, 2 weeks, 
3 days-old; bred by themselves; sire, ‘ Rony (24,968); dam, 
“Bloomer” by ‘ Lord Panton” (22, 204) ; enn Gey ie Birthright” by 
“ Royal Favourite” (15,200) ; (g. gr. d., “ Daisy” by “Sylvan”, (10, 907) }. 

Witram Linton, Sheriff Hutton, York: Szconp Prizx, 10/., for “ Leeman,” 
red and white, 7 months, 3 weeks, 1 day-old; bred by himself ; sire, 
Booth’s “ Serjeant-Major;’ dam, “ Mushroom” by “ Earl Windsor” 
(17,788) ; gr. d., “ Beauty 2nd” by “ Magnus Troil” (14,880); g. gr. d., 
“ Beauty” by “ Bates” (12,451). 

THOMAS GARNE and Son, Broadmoor, Northleach, Gloucestershire: THrrp 
Prize, 5/., for “Red Prince,” red, 9 months, 1 week, 4 days-old; bred 
by themselves; sire, “ Royal Benedict” (27,348); dam, “ Pansy” by 
“Cynric” (19,542); or. d., “Young Pink” by “General Pelissier” 
(14,605) ; g. gr. d., “Pink” by “ Marchmont” (9367). 

Shorthorns—Oows above Three Years old. 

JAmEs Beatriz, Newbie House, Annan, Dumfriesshire: First Prizn, 207. 
for “ Warrior’s Plume,” roan, 5 years, 5 months, 2 weeks, 4 days-old, in- 
milk; bred by Mr. W. Torr, Aylesby Manor, Grimsby; sire, “ Breast 
Plate” (19,337); dam, “ Warrior’s Pride” by “Dr. McHale” (15,887) ; 
er. d., ““ Warrior’s Bride” by “ Brideman” (12,493); ¢. gr. d., “ Water 
Lady” by “Baron Warlaby” (7818). 

Apam Duaepatr, Rose Hill, Burnley, Lancashire: Srconp Prize, 10/., for 
“Tent Cherry 2nd,” roan, 5 years, 8 months, 2 days-old, in-calf; bred 
by himself; sire, ‘Duke of Bowland” (21,568); dam, “ Kent Cherry” 
by “Cherry Duke 8rd” (15,763); gr.d., “Bonny Lass” by “ Prince 
Duke” (18,507); [g. gr.d., “ Bibby” by “ Fourth Duke of York” 
(10,167) }. 

James How, Broughton, Huntingdon: Tuirp Prize, 652, for “ Windsor 
Butterfly,” red and white, 3 years, 4 months, 2 weeks, 1 day-old; bred 
ee himself; sire, ‘ Heir of Windsor ” (26, 364); dam, « Alice Butterfly” 

“ Master Butterfly ” (13,811); gr. d., “Alice 2nd” by “Duke of 
Penal” (10,150); [g. gr. d., “ Madeline” "by “ Marcus” (2262) ]. 

Wiuram Linton, Sheriff Hutton, York: the Reserve Nwmber, to “ Carna- 
tion,” roan, 7 years, 5 months-old, in-milk; bred by himself; sire, 
“« Harl Windsor” (17,788) ; dam, “Yorkshire Lass” by “Magnus Troil” 
(14,880); gr. d., “Beauty” by “Bates” (12,451); g. gr.d., “Topsy” 
by « General Fairfax” (11,519). 

Shorthorns—Heifers, in-milk or in-calf, not exceeding Three Years old. 

Emiry Lavy Picor, Branches Park, Newmarket: First Prizm, 15/., for 
“Dame Swift,” white, 2 years, 3 months, 1 week, 3 days-old, in-calf; 
bred by herself’; sire, “Prince of Buckingham” (27, 161); dam, “ Dame 
Quickly” by & Valasco” (15,448); gr. ade “Barmaid” by "« Brit sh 
Prince” (14,197); g. gr. d., “ Baroness” by "« Baron Warlaby” (7318). 
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James How, Broughton, Huntingdon: Srconp Prizx, 10/., for “ Vesper 
Queen,” red, 2 years, 5 months, 1 week, 2 days-old, in-milk; bred by 
himself; sire, ‘‘ Victorious” (25,378); dam, “Jolly Queen” by ‘Prince 
of the Empire” (20,578); gr. d., “ Vestal Queen” by “Prince Alfred” 
(13,494) ; [g. gr. d., “ Vesta” by “ Van” (13,934) ]. 

F, J. Savitz Forsamsag, M.P., Osberton Hall, Worksop, Notts: Tumrp Prize, 
51., for “Concert,” roan, 2 years, 2 months, 2 weeks, 4 days-old, in-calf ; 
bred by himself; sire, “‘ Lord Lyons” (26,677); dam, “Concertina” by 
“May Duke” (16,553); gr. d., “Seraphim” by “Monarch” (13,347) ; 
g. gr. d., “Seraph” by “ Lord of Brawith” (10,465). 

WitiiAm Henry Hewert, Norton Court, Taunton, Somerset: the Reserve 
Number, to “Nelly,” white, 2 years, 7 months, 5 days-old, in-calf; bred 
by himself; sire, “James 1st” (24,202); dam, “Maid of Athens” by 
“ Moonraker” (22,383); gr. d., “ Etiquette” by “Tenantry” (13,829); 
g. gr. d., “ Eurydice” by “Red Duke” (8694), 

Shorthorns—Ye earling Heifers above One and not exceeding Two Years old. 

JoHN OvuTHWAITE, Bainesse, Catterick, Yorkshire: First Prizr, 15/., for 
“Lady Brough,” roan, 1 year, 8 months, 2 weeks, 1 day-old, in-calf; 
bred by Mr. F. Robinson, Wintelow, Catterick; sire, “ Baron Killerby ;” 
dam, “Necklace” by “Lord Stanley” (16,452); gr. d. by “ Rifleman” 
(15,163) ; g. gr. d. by “ Young Hopewell” (14,719). 

F, J. Savite Fousampr, M.P., Osberton Hall, Worksop, Notts: Seconp 
Prizg, 10/., for “Fleur de Lis,” roan, 1 year, 10 months, 1 day-old, 
in-calf; bred by himself; sire, “ Lord Lyons” (26,677); dam, ‘ Rose 
of Windsor” by “Imperial Windsor” (18,086); gr. d., “Blanche” by 
“ Monarch”, (18,847); g. gr. d., “Seraph” by “Lord of Brawith” 
(10,465). 

CoLoneL CuarLes Townetry, Towneley, Burnley: Turrp Prizn, 5/., for 
“Baron Oxford’s Duchess,” red, 1 year, 10 months, 2 weeks, 1 day-old, 
in-calf; bred by himself; sire, “ Baron Oxford” (28,875); dam, “Duchess 
of Lancaster 2nd” by “ Precedent” (11,918); [gr. d., ‘ Lancaster Belle” 
by “Louis Napoleon 2nd” (18,259); g. gr. d., “The Duchess of Lan- 
caster” by “The Duke of Lancaster” (10,929) ]. 

CoLonEL CHar.Ees TowNELEY, Towneley : the Reserve Number, to ‘‘ Butterfly’s 
Memento,” roan, 1 year, 6 months, 1 week, 4 days-old; bred by himself; 
sire, “Baron Oxford” (23,375) ; dam, ‘‘ Duchess of Lancaster 7th” by 
“ Inglewood” (20,006). 

Shorthorns—Heifer Calves, above Six and under Twelve Months old. 

Artnor Garrit, Scothern, Lincoln: First Prizr, 10/., for “ Brilliant 
Rose 2nd,” white, 10 months, 2 weeks, 3 days-old; bred by Mr. E. H. 
Cheney, Gaddesby Hall, Leicester; sire, “ General Napier” (24,023) ; 
dam, ‘ Brilliant” by “May Duke” (13,320); gr.d., “Blanche 3rd” 
by “ Antinous” (12,401); g. gr. d., “Blanche” by “ Diamond” (5918). 

Emity Lapy Picot, Branches Park, Newmarket: Srconp Prizr, 5/., for 
“ Victoria Victrix,” roan, 9 months, 3 weeks, 5 days-old; bred by herself; 
sire, ‘‘Sidus;” dam, “‘ Victoria Regia” by “ British Prince” (14,197) ; 
er. d., “ Victoria” by “ Hopewell” (10,332); g. gr. d., “ Britannia” by 
“ Albion” (7771), 

Witi1am and Heyry Dupprine, Panton House, Wragby, Lincolnshire: the 
Reserve Number, to “ Lady Grace,” white, 9 months, 2 days-old; bred 
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by themselves ; sire, “ Robin” (24,968); dam, “Countess of Wragby” 
by “Sir Roger” (16,991); gr. d. by “Lambton” (9278); [g. er. d., 
“Cactus” by “General Washington (6036) ]. 

Herefords—Bulls above Three Years old. 

Warren Evans, Llandowlais, Usk, Monmouthshire; Firsr Prize, 251., for 
“Monaughty 38rd,” red, white face, 3 years, 6 months, 2 weeks, 2 days- 
old; bred by himself; sire, “ Hopeful” (2045); dam, “Nena 8rd” by 
“ Monaughty.” 

Priuir Turner, the Leen, Pembridge, Herefordshire: Srconp Prize, 15/., for 
“‘ Bachelor” (2941), red, white face, 4 years, 2 months, 1 week, 3 days- 
old; bred by Mr. 8. Robinson, The Moor, Kington; sire, ‘‘ Douglas” 
(2505) ; dam, “Spinster” by “Sir Thomas” (2228). 

NatTHANIEL BENJAFIELD, Short’s Green Farm, Motcombe, Shaftesbury, Dorset , 
Tuirp Prize, 5/., for “Theodore,” red, white face, 3 years, 3 months: 
2 weeks, 1 day-old; bred by Mr. Eli Benjafield, Gummershea Farm, 
Stalbridge, Dorset: sire, “‘ Matchless ;’ dam, “Tulip.” 

Joon Waker, Westfield House, Holmer, Hereford: the Reserve Number, to 
““Wonder,”’ red, white face, about 4 years-old; bred by Mr. Jones, 
Teleglas, near Hay ; sire, “ Vainhope” (2853); dam, ‘“‘ Alice” by “ Young 
Dewsall.” 

Herefords—Bulls above Two and not exceeding Three Years old. 

Joun Wi.iams, Saint Mary’s, Kingsland, Herefordshire: First Prize, 25/., 
for “ Royal Head,” red, white face, 2 years, 8 months, 4 days-old; bred 
by himself; sire, “Sir George” (2765); dam, “Flower of Kent” by 
“ Sir Colin” (1390). 

Tur Ear or Souruesk, Kinnaird Castle, Brechin, Forfarshire: Srconp Prize, 
15/., for ‘‘ Ostorius” (8295), red, white face, 2 years, 10 months, 4 weeks, 
1 day-old; bred by Mr. W. Tudge, Adforton, Leintwardine; sire, 
“ Brandon” (2972); dam, “ Philis” by ‘‘Sir Colin” (2216). 

Puiuie Turner, The Leen, Pembridge, Herefordshire: Tarp Prize, 5/., for 
“Provost,” red, white face, 2 years, 1 week, 1 day-old; bred by himself ; 
sire, “ Bachelor” (2941); dam, ‘“‘ Rhodia” by ‘“ Subaltern” (2794). 

Joun Harprina, Bicton, Shrewsbury : the Reserve Number to “ Nobleboy,” red, 
white face, 2 years, 8 months, 2 weeks-old; bred by himself; sire, 
“Symmetry” (2799); dam, “ Noble” by “ Garrick” (1248), 

Herefords—Yearling Bulls above One and not eaceeding Two Years old. 

Ricuarp Hint, Orleton Court, Ludlow, Salop: First Prize, 25/., for ‘“ Pearl 
Diver,” red, white face, 1 year, 10 months, 2 weeks, 4 days-old; bred by 
himself; sire, ‘‘ Triumph” (2837); dam, “Gift” by “ Umpire” (2764). 

Grorcr Cup, Westonbury, Pembridge, Herefordshire: Srconp Prizz, 15/., 
for “Star of the West,” red, white face, 1 year, 10 months, 1 week, 
4 days-old ; bred by the late Mr. J. S. Bannister, Weston, Pembridge ; 
sire, ‘‘ North Star” (2188); dam, ‘‘ Pigeon” by “Young Treasurer” 
(1478). 

Joun Crane, Benthall Ford, Shrewsbury: Tuirp Prizx, 5/., for “ Prince 
George,” red, white face, 1 year, 10 months, 1 week, 3 days-old ; bred by 
himself; sire, “The Colonel ;” dam, “Gipsy” by ‘‘ Cynips” (866). 
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Joun Harvie, Bicton, Shrewsbury : the Reserve Number, to “Tom 
“Kinnersley,” red, white face, 1 year, 4 months, 3 weeks, 4 days-old ; 
bred by himself; sire, “ Battenhall” (2406); dam, “ Theora” by 
“Sebastopol” (1381). 

Herefords—Bull Calves above Six and not exceeding Twelve Months old. 

Henry N. Epwarps, Broadwood, Leominster: First Prizz, 10/., for 
“ Alexander,” red, white face, 9 months, 2 weeks, 1 day-old; bred by 
himself; sire, “Sir John;” dam, “Annie” by ‘Dan O'Connell” 
(2952). 

Witttam Taytor, Showle Court, Ledbury, Herefordshire: Srconp Prizx, 51., 
for “The Wolverhampton Boy,” red, white face, 8 months, 3 weeks, 
2 days-old ; bred by himself; sire, “ Sir Frank” (2762) ; dam, ‘‘ Duchess ” 
by “ Twin” (2284). 

Hexry N. Epwarps, Broadward, Leominster: the Reserve Number, to 
“ Albert,” red, white face, 10 months, 5 days-old; bred by himself; sire, 
“Sir Hungerford” (3447); dam, “‘ Amaranth 3rd” by “ Philip” (8314). 

Herefords—Cows above Three Years old. 

Witi1am B. Perey, Compton House, South Petherton, Somerset: Firsr 
Prizz, 20/., for “Ivington Rose,” red, white face, 6 years, 10 months, 
3 days-old, in-calf; bred by Mr. IT’. Roberts, Ivington Bury, Leominster ; 
a Sir Thomas” (2228); dam, ‘‘ Red Rose” by “‘ Master Butterfly ” 
1313). 

Pui Turner, The Leen, Pembridge, Herefordshire: Suconp Prizx, 10/., for 
“Livia,” red, white face, 3 years, 9 months, 3 weeks, 6 days-old, in-milk ; 
bred by himself; sire, “Franky” (1243); dam, ‘‘ Dorcas 2nd” hy 
“‘ Bolingbroke” (1883). 

Ricnarp Tanner, Frodesley, Dorrington, Salop: TuHirp Prizz, 5/., for 
“Queen,” red, white face, 7 years, 10 months-old, in milk; bred by Mr. 
Tanner, Aintree House, Bromfield ; sire, “ Buckton” (1891); dam, ‘‘ Moss 
Rose” by “ Superior” (1751). 

GxrorceE Prrr, Chadnor Court, Dilwyn, Leominster, Herefordshire: the Reserve 
Number, to “High Lass 4th,” red, white face, 4 years, 7 months-old, 
in-milk ; bred by himself; sire, “ Foxwhelp;” dam, “ High Lass 3rd” by 
‘¢ Miliam.” 

Herefords—Heifers in-milk or in-calf, not exceeding Three Years old. 

Puiir Turner, Leen, Pembridge, Leominster, Herefordshire : First Prizr, 
15/., for “ Rarity,” red, white face, 2 years, 3 weeks, 5 days-old, in-calf ; 
bred by himself; sire, “‘ Bachelor ” (2941); dam, “ Rosamond” by “ De- 
metrius ” (2494). 

Joun Harvie, Bicton, Shrewsbury: Srconp Prize, 10/., for “ Dahlia,” red, 
white face, 2 years, 8 months, 3 weeks, 3 days-old, in-calf; bred by 
himself; sire, “Symmetry” (2799); dam, “Burrington Daisy” by 
“* Severus 2nd” (2747). 

Tuomas Frnn, Stonebrook House, Ludlow: Tutrp Prizs, 5/., for “ Duchess 
of Bedford 6th,” red, white face, 2 years, 11 months, 1 week, 5 days-old, 
in-calf; bred by himself; sire, “Severus 2nd” (2747); dam, “ Duchess 
of Bedford” by “‘ Arthur Napoleon” (910). 
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Grorce Prrr, Chadnor, Dilwyn, Leominster: the Reserve Number, to “Sun- 
shine 2nd,” red, white face, 2 years, 8 months-old, in calf; bred by 
himself; sire, ‘‘ Montalembert ; dam, “Sunshine” by “ Luck’s All.” 

Herefords— Yearling Heifers above One and not exceeding Two Years old. 

JoHN Harpine, Bickton, Shrewsbury: First Prin, 15/., for “ Lizzie 
Jeffreys,” red, white face, 1 year, 11 months, 2 weeks, 3 days-old: bred 
by himself; sire, “Symmetry” (2799); dam, “Miss Jeffreys” by 
“* Prince Alfred ” (2169). 

Pumir Turner, The Leen, Pembridge, Herefordshire: Szconp Prizg, 10/., for 
“Plum,” red, white face, 1 year, 8 months, 3 weeks, 6 days-old; bred 
by himself; sire, ‘“ Bachelor” (2941); dam, “Dorcas the 2nd” by 
“ Bolingbroke ” (1883). 

Tuomas Tuomas, St. Hilary, Cowbridge, Glamorganshire: Txrrp Prizz, 52., 
for ‘‘ Sunflower,” red, white face, 1 year 11 months, 2 weeks, 3 days-old ; 
bred by himself ; sire, “Sir John ;” dam, “ Curly 2nd.” 

J. HuxeEerrorp ArkwricHt, Hampton Court, Leominster, Herefordshire: the 
Reserve Number, to “ Miss Hungerford,” red, white face, 1 year, 5 months, 
3 weeks, 4 days-old; bred by himself; sire, “Sir Hungerford” (8447) ; 
dam, “Lady Leicester” by ‘“‘ Hampton Oliver.” 

Herefords—Heifer Calves above Six and under Twelve Months old. 

Tuomas Fenn, Stonebrook House, Ludlow: First Prize, 10/., for ‘‘ Lady of 
the Teme,” red, white face, 10 months, 3 weeks, 6 days-old ; bred by 
himself; sire, “ Severus 2nd” (2747); dam, “ Victoria” by “ Wilson.” 

Joux Morris, Town House, Madley, Hereford: Srconp Prize, 5/., for 
“* Madeline,” red, white face, 11 months, 8 weeks, 5 days-old; bred by 
himself: sire, “Stowe” (3478); dam, ‘“ Pleasant 2nd” by “ Little 
Tommy ” (985). 

THomas J'Homas, St. Hilary, Cowbridge, Glamorganshire: the Reserve Number, 
to ‘‘ Rosalind,” red, white face, 11 months, 1 week, 8 days-old; bred by 
himself; sire, ‘Sir John the 3rd ;” dam, “ Fairy” by “‘ Shamrock.” 

Devons—Bulls above Three Years old. 

James Howarp Buuuer, Downes, Crediton, Devon: First Prize, 251., for his 
red, 4 years, 9 months, 4 weeks, 1 day-old; bred by himself. 

Viscount Fatmournu, Tregothnan, Probus, Cornwall: Srconp Prize, 15/., for 
“‘ Narcissus,” red, 3 years, 9 months-old; bred by himself; sire, “ Sun- 
flower” (937) ; dam, ‘ Picture the 4th” (2224) by “* Napoleon” (464). 

James Davy, Flitton Barton, North Molton, Devon: Turrp Prize, 5/., for 
“Duke of Flitton 4th” (827), red, 3 years, 5 months, 4 weeks, 2 days- 
old; bred by himself; sire, “ Duke of Flitton 3rd” (826); dam, ‘* Duchess 
of Plymouth” (2661) by “Gold Medal Duke of Flitton Ist” (613). 

Her Masesty THE QuEEN, Windsor Castle, Berkshire: the Reserve Number, 
to “ Napier,” red, 3 years, 8 months, 1 week, 3 days-old; bred by Mr. 
Walter Farthing, Stowey Court, Bridgwater ; sire, “Tom ;” dam, “ Julia” 
by “ Lord Quantock.” 
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Devons—Bulls above Two and not exceeding Three Years old. 

James Davy, Flitton Barton, North Molton, Devon: First Prizn, 25/., for 
“Duke of Flitton 5th,” red, 2 years, 9 months, 3 weeks, 3 days-old; bred 
by himself; sire, “ The President” (904); dam, “ Actress” (1749) by 
“Palmerston ” (476). 

Viscount Fatmourn, Tregothnan, Probus, Cornwall: Srconp Prizu, 151., for 
* Jonquil,” red, 2 years, 8 months, 3 weeks, 5 days-old ; bred by himself ; 
sire, “‘ Sunflower” (937) ; dam, “ Picture the 4th ” (2224), by “ Napoleon” 
(464). 

Witr1am Sarru, Hoopern, Exeter, Devon: Tuirp Prizz, 5/., for “ Pensyl- 
vinia,” red, 2 years, 9 months, 3 days-old; bred by himself; sire, 
“ Felipse ” (835); dam, “‘ Musk” (2883) by “ Alabama” (774). 

Devons—Yearling Bulls above One and not exceeding Two Years old. 

Viscount Fatmouts, Tregothnan, Probus, Cornwall : First Prizz, 25/., for 
“Cinnaman,” red, 1 year, 11 months, 2 weeks, 6 days-old ; bred by him- 
self; sire, “ Sunflower” (937); dam, “‘ Cinnaminta” (25724) by “ Pro- 
tector” (711). 

WALTER FAarTuine, Stowey Court, Bridgwater, Somersetshire: Szconp Prize, 
151., for “ Master Harry,” red, 1 year, 6 months, 8 weeks, 2 days-old ; 
bred by himself: sire, “ Master Arthur; dam, “Lofty” by “Sir 
Peregrine.” 

James Davy, Flitton Barton, North Molton, Devon: Txurrp Prize, 5/., for 
“Duke of Flitton 6th,” red, 1 year, 8 months, 1 week, 5 days-old; bred 
by himself; sire, ‘‘ Norfolk Champion ” (892); dam, “ Actress the 2nd” 
(2478) by “ Duke of Flitton the 3rd” (826). 

Viscount Fatmoutu, Tregothnan, Probus, Cornwall: the Reserve Number, to 
“ Kingeraft,” red, 1 year, 11 months, 2 weeks, 2 days-old; bred by him- 
self; sire, “Sunflower” (937); dam, ‘“ Peach” (22054) by “ Young 
Forester” (759). 

Devons—Bull Calves above Six and not exceeding Twelve Months old. 

Watrer Fartuine, Stowey Court, Bridgwater, Somersetshire: First Prizr, 
10/., for “ Marquis of Lorne,” red, 11 months, 2 weeks, 3 days-old; bred 
by himself; sire, “ Master Arthur ;” dam, ‘“ Verbena.” 

James Davy, Flitton Barton, North Molton, Devon; Srconp Prizz, 51., for 
“ Conqueror,” red, 7 months, 1 week, 1 day-old; bred by himself; sire, 
“Champion ;” dam, “ Actress 2nd” (2478) by “ Duke of Flitton 3rd.” 

Her Masesty THe QuEEN, Windsor Castle: the Reserve Number, to “ Prince 
Imperial,” red, 10 months, 2 days-old; bred by Her Majesty, Norfolk 
Farm, Windsor ; sire, “ Napier;” dam, “ Princess Beatrice” by “ Prince 
Alfred.” 

Devons—Cows above Three Years old. 

Witu1am Taytor, of Glynley, Westham, Eastbourne, Sussex: First Prize, 
20/., for “ Profit’s Duchess” (2986), red, 5 years, 11 months, 1 week, 
5 days-old, in-milk and in-calf; bred by himself ; sire, “ Duke of Flitton” 
(618) ; dam, “ Profit ” (2288) by “ Nelson” (83). 

Wi11am Taytor, Glynley, Westham: Seconp Prizx, 10/., for “ Frederica” 
(2714), red, 6 years, 7 months, 2 weeks, 5 days-old, in-milk and in-calf’; 
bred by himself; sire, “Constitution ;? dam, “ Beauty” (1788) by 
“ Napoleon 8rd” (464). ‘ 



Ixii Award of Live-Stock Prizes at Wolverhampton. 

James Davy, Flitton Barton, North Molton, Devon: the Reserve Number, to 
“Lovely Queen” (2846), red, 5 years, 2 weeks, 2 days-old, in-calf; bred 
by himself; sire, “ Admiral” (771); dam, “Princess the 2nd” (2276) 
by “ Palmerston ” (476). 

Devons—Heifers in-milk or in-calf, not exceeding Three Years old. 

Wittiam Suiru, Hoopern, Exeter, Devon: First Prize, 15/., for “ Duchess,” 
red, 2 years, 6 months, 3 weeks, 1 day-old, in-calf; bred by Mr. George 
Turner, Brampford Speke, Exeter; sire, “ Albert Victor” (776); dam, 
“ Duchess” (2655) by “ Leotard ” (886). 

Witi1am Taytor, Glynley, Westham, Eastbourne, Sussex: Szeconp Prize, 
10/., for his red, 2 years, 9 months-old, in-calf; bred by himself; sire, 
“ Alabama” (774); dam, “ Frederica” (2714) by “ Fusilier” (635). 

Trevor Lee Sentor, of Broughton House, Aylesbury, Bucks: the Reserve 
Number, to “Young Daisey,” dark red, 2 years, 9 months, 2 wecks, 
6 days-old, in-calf; bred by Mr. J. A. Smith, Bradford Peverel, 
Dorchester ; sire, “ Sir Trio” (940); dam, “ Daisey ” (2621). 

Devons—Yearling Heifers, above One and not exceeding Two Years old. 

JAmeEs Davy, Flitton Barton, North Molton, Devon: Fist Prize, 15/., for 
“ Gaylass,” red, 1 year, 11 months, 3 weeks, 1 day-old; bred by himself; 
sire, “The President” (904); dam, “Princess Alice 2nd” (2791) by 
“ Duke of Flitton 2nd” (825). 

JAMES Howarp Buiter, Downes, Crediton, Devon: Sxconp Prue, 10/., for 
his red, 1 year, 11 months, 2 weeks, 3 days-old ; bred by himself. 

WALTER FARTHING, Stowey Court, Bridgwater, Somersetshire: Tuirp Prize, 
51., for “ First Fruit,” red, 1 year, 11 months, 3 weeks, 4 days-old; bred 
by himself; sire, ‘“‘ Master Arthur ;’ dam, “Verbena.” 

GrorGcE TuRNER, Brampford Speke, Exeter, Devon: the Reserve Number, to 
“ Princess Lonise,” red, 1 year, 11 months, 3 weeks, 2 days-old; bred by 
himself ; sire, “ Albert Victor ;’ dam, “ Duchess 3rd” by ‘“ Champion.” 

Devons—Heifer-Calves above Six and under Twelve Months old. 

James Davy, Flitton Barton, North Molton, Devon: First Prizz, 10/., for 
“ Actress the 5th,” red, 10 months, 1 week, 1 day-old; bred by himself ; 
sire, “Duke of Flitton 4th” (827); dam, “Actress” (1749) by “ Pal- 
merston” (476). 

WALTER Farruine, Stowey Court, Bridgwater, Somersetshire : Second Prize, 
5/., for “ Fair Rosamond,” red, 10 months, 2 weeks, 6 days-old; bred by 
himself; sir, “Sir George ;” dam, “ Prettymaid” by “St. Audries.” 

Her Masesty THE QuEEN, Windsor Castle, Berkshire: the Reserve Number, 
to “Princess Frederica,” red, 11 months, 4 days-old; bred by Her 
Majesty, Norfolk Farm, Windsor; sire, “‘ Napier ;’ dam, “ Lavender” by 
“ Clarendon.” 

Jerseys—Bulls above One Year old. 

Water Giizry, Hargrave Park, Stanstead, Essex: First Prizx, 10/., for 
“ Banboy,” fawn, 2 years, 2 months, 3 weeks, 1 day-old; bred by him- 
self; sire, “ Rioter ;” 7am, “Ban” by “ Dolphin.” 
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Gxrorar Srureson, Wray Park, Reigate, Surrey: Sxconp Prize, 5/., for 
“ Prince,” grey fawn, 5 years, 5 months, 1 day-old; bred by himself; 
sire, ‘Grand Duke;” dam, “ Beauty.” 

Freperick Srpson, Sion House, Bellbroughton, near Stourbridge, Worcester- 
shire: the Reserve Number, to “ Beauty, Junior,” fawn, brown and white, 
2 years, 3 months, 1 week, 1 day-old ; bred by himself. 

Jerseys—Cows above Three Years old. 

Watrtrr Gitpry, Hargrave Park, Stanstead, Essex; First Prizx, 10/., for 
“Duchess,” light fawn, 3 years, 5 months-old, in-milk; bred by Mr. H. J. 
Le Feuvre, St. Peter’s, Jersey: sire, “ Cardinal ;” dam, “ Queen Mab.” 

Grorcre Diepy Wriyerietp-Dicsy, Sherborne Castle, Dorsetshire: Srconp 
Prize, 5/., for “Julia,” fawn and white, 4 years, 5 months, 1 week, 
5 days-old, in-milk and in-calf; bred by himself; dam, “ Brown Bess.” 

Watter Ginpey, Hargrave Park, Stanstead, Essex: the Reserve Number, to 
“Milkmaid,” fawn, 4 years, 3 months, 3 weeks, 1 day-old, in-milk ; bred 
by Mr. G. A. Fuller, Dorking, Surrey; sire, “Jack Weller;” dam, 
“ Grasshopper,” by “St. Peter.” 

Jerseys—Heifers, in-milk or in-calf, not exceeding Three Years old. 

Grorck Diapy WryertetDp-Diepy, Sherborne Castle, Dorsetshire: First 
Prizg, 10/., for “ Miss Edith,” fawn and white, 2 years, 1 month-old, 
in-calf; bred by himself; sire, “Sir Jerry ;” dam, “ Julia.” 

JouN GELLIBRAND Hupparp, Addington Manor, Winslow, Bucks: Srconp 
Prize, 5/., for “Belle,” fawn, 2 years, 8 months, 3 weeks, 6 days-old, 
in-calf; bred by himself; sire, “‘ Bradwell ;’ dam, “ Bluebell.” 

GxrorGE Smmpson, Wray Park, Reigate, Surrey: the Reserve Number, to 
“Myrtle,” light fawn, 2 years, 1 week-old, in-milk; bred by himself ; 
sire, “ Lowndes ;” dam, “ Dudley.” 

Guernseys—Bulls above One Year old. 

Tue Rey. Josnua Runpte Watson, Le Bocage, Guernsey : First Prize, 107., 
for “ Trumpeter,” fawn and white, 2 years, 4 months, 2 weeks, 2 days-old ; 
bred by Mr. Wakeford, Foulon, Guernsey. 

Cuartes Le Pace, Les Naftiaux, Guernsey: Srconp Prize, 5/., for “ Billy,” 
red and white, 1 year, 5 months, 2 weeks, 1 day-old ; bred by Mr. Henry 
F. de Putron, Pierre Percée, Guernsey ; sire, ‘“‘ Champion ;” dam, “‘ Fanny.” 

Epwarp Anprew SANDERS, Stoke House, Exeter: the Reserve Number, to 
“Victor Emanuel,” yellow and white, 1 year, 11 months, 3 weeks, 3 days- 
old; bred by himself; dam, ‘“‘ Elegance.” 

Guernseys—Cows above Three Years old. 

Tur Rev. Josuua Runpte Watson, Le Bocage: First Prize, 100., for 
“Stella,” fawn, 7 years, 8 months, 2 weeks, 3 days-old, in-milk; bred by 
Mr. Mahy, Cobo, Guernsey. 

Tuomas BLonpEL LE Pace, Maison de Bas, St. Andrew’s, Guernsey : Seconp 
Prize, 5/., for “ Daisy,” yellow and white, 5 years, 2 months-old, in-calf ; 
bred by himself; sire, “Old Duke.” 

Tuomas STATTER, Jun., Stand Hall, Whitefield, Manchester: the Reserve 
Number, to his smoky, in-milk ; age and breeder unknown. 
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Guernsey Heifers, in-milk or in-calf, not exceeding Three Years old. 

Cuartes Le Pages, Les Naftieux, Guernsey: Firsr Prizz, 10/., for his red 
and white, 2 years, 8 montlis, 6 days-old, in-calf, bred by Mr. John Natftel,, 
Les Ruettes, Guernsey ; sire, ‘Jimmy ;” dam, ‘“ Guernsey Lily.” 

Tuomas BronpEet Lr Page, Maison de Bas, St. Andrews, Guernsey: SEcoND 
Prizx, 5/., for “ Beauty,” red and white, 2 years, 2 months-old, in-calf ; 
bred by himself ; sire, ‘‘ Young Duke.” 

Tomas BuronpeEL Le Pace, Maison de Bas, St. Andrews, Guernsey ; the 
Reserve Number, to “ Lily of Guernsey,” yellow and white, 2 years, 1 
month-old, in-calf; bred by himself; “sire, “ Old Duke;” dam, “ Lily.” 

Norfolk and Suffolk Polled—Bulls above One Year old. 

BreyxgamMin Brown, Thursford, Thetford, Norfolk: First Prize, 10/., for 
“Norfolk Duke,” red (Norfolk), 6 years, 4 days-old; bred by Mr, N. 
Powell, Little Snoring, Fakenham. 

JEREMIAH JAMES CotmaAN, M.P., Carrow House, Norwich: Szcoxp Prizu, 
5U., for “ Cherry Duke,” red, 3 years, 4 months-old (Norfolk and Suffolk) ; 
bred by Mr. H. Wolton, Newbourn Hall, Woodbridge ; sire, “ Esquire ;” 
dam, “ Beauty.” 

Tuomas Brown, Marham Hall Farm, Downham Market: the Reserve Number, 
to “ Bailiff,” red (Norfolk), 2 years, 7 months-old; bred by himself; sire, 
“Tenant Farmer ;” dam, “ Strawberry.” 

Norfolk and Suffolk Polled—Cows above Three Years old. 

Bensamin Brown, Thursford, Thetford, Norfolk: Firsr Prizn, 10/., for 
“ Duchess,” red (Norfolk), 5 years, 3 weeks, 3 days-old, in-milk ; bred by 
himself; sire, “Tenant Farmer ;” dam, ‘‘ Hansom.” 

Norfolk and Suffolk Polled— Heifers, in-milk or in-calf, not exceeding 
: Three Years old. 

Benszamin Brown, Thursford, Thetford: First Prize, 10/., for “ Countess,’” 
red (Norfolk), 2 years, 3 months, 1 day-old, in-calf; bred by himself; 
sire, “‘ Norfolk Duke ;” dam, “ Hansom” by “ Tenant Farmer.” 

Joun Hammonp, Bale, Thetford, Norfolk: Srnconp Prizx, 5/., for “ Davy the 
Ath,” red (Norfolk), 2 years, 11 months-old, in-calf; bred by himself; 
sire, ‘‘ Norfolk Duke ;” dam, “ Davy the 2nd.” 

Lorp Sonprs, Elmham Hall, Thetford, Norfolk: the Reserve Number, to his 
red (Norfolk), 2 years, 8 months-old; bred by Mr. B. Brown, 'Thursford, 
Thetford. 

Other Established Breeds—Bulls above One Year old. 

Tur DuKe or BucktneHam AND CHANDOS, Stowe, Buckingham: First PrizE, 
10., for “ Young Conqueror,” dark brown (Longhorn), 3 years, 11 months- 
old; bred by himself; sire, ‘‘ Conqueror ;” dam, ‘‘ Luna.” 

Joun Goprrey, Wigston Parva, Hinckley, Leicestershire: Second Prize, 5/., 
for “Samson 2nd,” red and white (Longhorn), 5 years, 5 months-old ; bred 
by himself; sire, “Samson Ist;” dam, “Rollwright 2nd” by “ Per- 
fection.” 
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Tuomas Srarrer, junior, Stand Hall, Whitefield, Manchester: the Meserve 
Number, to his “ Aberdeenshire Hero” black (Angus), 4 years-old; bred 
by Mr. McCombie, M.P., ‘lillyfour, Aberdeen, N.B. 

Other Established Breeds—Cows above Three Years old. 

Joun Goprrey, Wigston Parva, Hinckley, Leicestershire: First Prize, 10/., 
for “ Buttercup,” red and white (Longhorn), 7 years, 2 months-old, in-milk 
and in-calf; bred by himself; sire, ‘‘ Bosworth Sparkenhoe;” dam, 
“Bright Eye” by “ Perfection.” 

THoMAs STarTer, junior, Stand Hall, Whitefield, Manchester: Szconp Prize, 
5l., for “Princess of Aberdeen” black (Angus), 6 years-old, in-calf; 
bredeer unknown. 

RicHarp Hemmine CHapMan, Upton, Nuneaton, Warwickshire: the Reserve 
Number, to “The Light of other Days,” coloured and white (Long- 
horn), 9 years, 3 months, 2 weeks, 2 days-old, in-calf; bred by 
himself; sire, “Sparkenhoe Ist;” dam, “Brindled Beauty” by ‘‘ Lord 
Rollwright.” 

Other Established Breeds— Heifers, in-milk or in-calf, not exceeding 
Three Years old. 

Tuomas STaTTer, junior, Stand Hall, Whitefield, Manchester: First Prize, 
10/., for “ Black Bess,” black (Angus), 2 years, 11 months-old, in-calf; 
bred by himself. 

Tur Duxe or BuckrncHamM AND CHanpos, Stowe, Buckingham: Srconp 
Prize, 5/., for “ Lady Mary,” red and white (Longhorn), 1 year, 10 months, 
1 week-old, in-calf; bred by exhibitor; sire, ‘ Young Conqueror ;” dam, 

~ © Venus.” 

Joun Goprrey, Wigston Parva, Hinckley: the Reserve Number, to “ Beauty,” 
coloured and white (Longhorn), 2 years, 13 months-old, in-calf; bred by 
himself; sire, “Samson 2nd;” dam, “ Bright Eye” by ‘“ Bosworth 
Sparkenhoe.” 

*Dairy Cattle—Pairs of Heifers in-milk, under Three Years and Hight 
Months old. 

Tuomas STarrer, junior, Stand Hall, Whitefield, Manchester: First Prize, 
301., for “* Rose” and ‘‘ Beauty ” (Ayrshires), just over 3 years-old; breeders 
unknown. 

Tuomas Statrer, junior, Stand Hall, Whitefield, Manchester: Sxconp PrizE, 
10/., for ‘* Buttercup” and “ Dairymaid” (Ayrshires), about 3 years-old ; 
breeders unknown. 

JoHN JERVIs SHarp, Broughton, Kettering: 'Tuip Prize, 5/., for his 
“Julia 4th,” roan (Shorthorn), 3 years, 5 months-old; bred by him- 
self: “Julia 9th,” red (Shorthorn); bred by Mr. R. Wood, Clapton, 
Thrapstone. 

"Dairy Catile—Paire of Cows in-milk, over Three Years and Eight 
Months old. 

Tuomas Srarrer, junior, Stand Hall, Whitefield, Manchester: First Prize, 
201., for “ Maid ef Ayr” and “ Maid of Midlothian” (Ayrshires), ages and 
breeders unknown. 
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Tnomas Srarrer, junior, Stand Hall, Whitefield, Manchester: SzconD Prize, 
107., for “‘ Maid of May ” and “ Maid of Craven,” roan (Crossbreds) ; ages 
and breeders unknown. 

Henry Crosstry, Watkinson Hall Farm, Halifax: Turrp Prizg, 5/., for his 
roan (Yorkshire cross), 6 years old; breeder unknown. 

SHEEP. 

Leicesters—Shearling Rams, 

GrorcEe TurNER, junior, Alexton Hall, Uppingham: First Prize, 20/. for his 
1 year, 8 months, 1 week-old; bred by himself. 

The Rev. Grorce Incr, Thorpe Constantine, Tamworth, Staffordshire : 
Srconp Prizz, 10/., for his 1 year 4 months-old; bred by himself. 

The Rry. Grorcr Incr, Thorpe Constantine: Tump Prize, 5/., for his 1 year, 
4 months-old; bred by himself. 

Grorar Henry Sanpay, Holme-Pierrepont, Nottinghamshire: the Jeserve 
Number, to his 1 year, 4 months-old ; bred by himself. 

Leicesters—Rams of any other Age. 

GxorcE TurNER, junior, Alexton Hall, Uppingham: First Prize, 207., for his 
2 years, 3 months, 1 week-old; bred by himself. 

Grorcr Henry Sanpay, Holme-Pierrepont: Second Prize, 10/., for his 
3 years, 4 months old; bred by himself. 

Joun Borron, Barton House, Barton-le-Street, Malton: Turrp Prizn, 5/., 
for his 2 years 8 months-old; bred by himself. 

The Rev. Grorce Inax, Thorpe Constantine: the Reserve Number, to his 
2 years, 4 months-old; bred by the late Lieut.-Colonel Inge, Thorpe Con- 
stantine. 

Leicesters—Pens of Five Shearling Ewes of the same Flock, 

TEASDALE Hitron Hurcuinson, Manor House, Catterick, Yorkshire: First 
PrizE, 15/., for his 1 year, 8 months, 2 weeks-old; bred by himself. 

Joun Borron, Barton House, Barton-le-Street, Malton : Szconp Prize, 10/., 
for his 1 year 3 months-old; bred by himself. 

The Rev. Groreu Incr, Thorpe Constantine, Tamworth: Turrp Prize, 5/., 
for his 1 year, 4 months-old ; bred by himself. 

Cotswolds—Shearling Rams. 

Tuomas Brown, Marham Hall Farm, Downham Market, Norfolk: First 
Prize, 20l., for his 1 year, 4 months, 2 weeks-old ; bred by himself. 

Tomas Brown, Marham Hall Farm: Sxconp Prize, 10/., for his 1 year, 
4 months, 2 weeks-old; bred by himself. 

Tuomas Brown, Marham Hall Farm: Turkp Prizn, 5/., for his 1 year, 
4 months, 2 weeks-old; bred by himself. 

Tuomas Brown, Marham Hall Farm: the Reserve Number to his 1 year, 
4 months 2 weeks-old ; bred by himself. 



Award of Live-Stoch Prizes at Wolverhampton. _ Ixvii 

Cotswolds—Rams of any other Age. 

Tue Exercutors of the late Tuomas Ginter, Kilkenny Farm, Faringdon: 
First Prize, 207., for their 2 years, 4 months, 1 week-old; bred by the 
late Thomas Gillett. 

TxomAs Brown, Marham Hall Farm, Downham Market: Sxconp Prizx, 10/., 
for his 3 years 4 months 2 weeks-old; bred by himself. 

Tuomas Brown, Marham Hall Farm: Tutrp Prizx, 5/., for his 2 years, 
4 months, 2 weeks-old; bred by himself. 

The Exxcutors of the late Jonn Gopwin, Troy Farm, Deddington, Oxford- 
shire: the Reserve Number to their 3 years, 4 months, 1 week-old: bred 
by the late John Godwin. 

Cotswolds—Pens of Five Shearling Ewes of the same Flock. 

Russetn Swanwick, the Royal Acricultural College Farm, Cirencester, 
Gloucestershire; First Prizx, 15/., for his between 1 year, 2 months, 
2 weeks, and 1 year, 3 months, 2 weeks-old; bred by himself. 

Russett Swanwick, the Royal Agricultural College Farm, Cirencester, 
Gloucestershire : Srconp Prize, 10/., for his between 1 year, 2 months, 
2 weeks, and 1 year, 3 months, 2 weeks-old ; bred by himself. 

CuristopHEeR SrEncer, Gileston, Cowbridge, Glamorganshire: the Leserve 
Number, to his 1 year, 3 months, 2 weeks-old; bred by himself. 

Lincolns—Shearling Rams. 

Wittiam F. Marsiarz, Branston, Lincoln: First Prizz, 20/., for his 
1 year, 4 months, 2 weeks-old ; bred by himself, 

Tuomas CarrwricHT, Dunston Pillar, Dunston, Lincolnshire: Seconp Prize, 
10/., for his 1 year, 4 months, 2 weeks-old; bred by himself. 

Wiri1am and Hexry Duppine, Panton House, Wragby, Lincolshire : 
Turrp Prize, 5/., for their 1 year, 5 months, 2 weeks-old; bred by 
themselves. 

Rosert Jounson, Kirkireton, Wirksworth, Derbyshire: the Reserve Number 
to his 1 year, 3 months, 2 weeks-old; bred by himself. 

Lincolns—Rams of any other Age. 

WitttAm and Henry Duppina, Panton House, Wragby: First Prize, 20/., 
for their 3 years, 3 months, 2 weeks-old; bred by themselves. 

Aue@prnon Hack, Buckminster, Grantham, Lincolnshire: Sxuconp PRIZE, 
10/., for his 3 years, 4 months-old; bred by himself. 

Joun Pears, Mere, Lincoln: Tuirp Prize, 5/., for his 3 years, 4 months- 
old; bred by himself, 

Wit1aM and Henry Duppine, Panton House, Wragby : the Reserve Number 
to their 3 years, 3 months, 2 weeks-old; bred by themselves. 

Lincolns—Pens of Five Shearling Ewes of the same Flock. 

THomas Gunnuctt, Willow House, Milton, Cambridge: Finst Prize, 15/., 
for his 1 year, 4 months-old; bred by himself, 

Tuomas Cartwricut, Dunston Pillar, Lincoln: Srconp Prize, 10/., for his 
1 year, 4 months, 2 weeks-old ; bred by himself. 
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Joun Pears, Mere, Lincoln: Turrp Prize, 5/., for his 1 year, 4 months-old ; 
bred by himself. 

Richarp Newcompe Moriry, Leadenham, Grantham, Lincolnshire: the 
Lteserve Number, to his 1 year, 4 months-old; bred by himself. 

Oxfordshire Downs—Shearling Rams. 

Joux TREADWELL, Upper Winchendon, Aylesbury: First Prize, 202., for his 
1 year, 4 months, 2 weeks-old; bred by himself. 

Grorce WAL.is, Old Shifford, Bampton, Faringdon: Second Prizx, 10/., for 
his 1 year, 5 months, 2 weeks-old; bred by himself. 

Grorcr Watts, Old Shifford, Bampton, Faringdon: Tuirp Prize, 5/., for his 
1 year, 5 months, 2 weeks-old; bred by himself. 

Groree Wattis, Old Shifford, Bampton, Faringdon: Reserve Number, to his 
1 year, 5 months, 2 weeks-old; bred by himself. 

Oxfordshire Downs—Rams of any other Age. 

James Lonaianp, Grendon, Northampton: First Prize, 202. for his 4 year's, 
3 months, 3 weeks-old ; bred by himself. 

A. F. Minton Drucs, Burghfield, Reading: Srconn Prize, 10/., for his 8 
years, 5 months-old; bred by himself. 

GrorGE Watts, Old Shifford: Tarrp Prize, 5/., for his 2 years, 5 months, 
2 weeks-old; bred by himself. 

Grorge Wats, Old Shifford: Reserve Number, to his 2 years, 5 months, 
2 weeks-old ; bred by himself. 

Oxfordshire Downs—Pens of five Shearling Ewes of the same Flock. 

A. F. Minton Druce, Burehfield, Reading: First Prize, 15/., for his 1 year, 
5 months-old; bred by himself. 

Crar.es Howarp, Biddenham, Bedford: Srconp Prizu, 10/., for his 1 year, 
4 months-old; bred by himself. 

FREDERICK Street, Harrowden, Bedford: the Zeserve Number, to his 1 year, 
5 months-old ; bred by himself. 

Ryland and other Long-woolled Breeds ~Shearling Rams. 

JoHN Lynn, Church Farm, Stroxton, Grantham: First Prizn, 15/., for lis 
Lincoln and Leicester, 1 year, 4 months-old; bred by himself. d 

Joun Lynn, Church Farm, Stroxton, Grantham: Srconp Prizm, 5/., for his 
Lincoln and Leicester, 1 year, 4 months-old ; bred by himself. 

Tuomas W. D. Harris, Wootton, Northamptonshire: the Reserve Number, 
to his Lincoln and Leicester, 1 year, 4 months, 1 week-old; bred by him- 
self, 

Ryland and other Long-woolled Breeds—Pens of flve Shearling Hwes 
of the same Flock. 

Thomas W. D. Harris, Wootton: First Prizr, 10/., for his Lintoln and 
Leicester, 1 year, 4 months, 2 weeks-old ; bred by himself. 
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Southdowns—Shearling Rams. 

Sir Wititam Trrockmorroy, Barr., Buckland, Faringdon: First Prize, 201, 
for his 1 year, 4 months-old ; bred by himself. 

Sin WixitAm Txrockmorron, Barr., Buckland, Faringdon: Seconp Prize, 
10/., for his 1 year, 4 nonths-old; bred by himself. 

Witu1AM Rieprn, Hove, Brighton: Tarp Prize, 5/., for his 1 year, 4 months- 
old; bred by himself. 

Tae Duke or Ricumonp, K.G., Goodwood, Chichester: the Reserve Number, 
to his 1 year, 4 months-old; bred by himself. 

Southdowns—Rams of any other Age. 

Sirk Wini1aAmM Tarockmorton, Bart., Buckland, Faringdon: First Prizz, 
201., for his 2 years, 4 months-old; bred by himself. 

Witir1am Riepenx, Hove, Brighton: Srconp Prize, 10/., for his 2 years, 4 
months-old; bred by himself. 

WititaM Riepey, Hove, Brighton: Turrp Prize, 5/., for his 2 years, 4 months- 
old; bred by himself. 

H,R.H. Toe Prince or Wares, K.G, Sandringham, King’s Lynn: the 
Reserve Number, to his 2 years, 4 months-old; bred ‘by His Royal 
Highness. 

Southdowns—Pens of five Shearling Ewes of the same Flock, 

Tne Duxe or Ricumonp, K.G., Goodwood, Chichester: Fimsv Prize, 15/., for 
his i year, 4 months-old; bred by himself. 

Lorp Sonves, Elmham Hall, Thetford, Norfolk ; Szconp Prize, 10/., for his 
1 year, 4 months-old; bred by himself. 

CotoneL Kinescore, M.P., Kingscote Park, Wootton-under-Edge, Gloucester- 
shire: ‘l'q1rp Prize, 5/., for his 1 year, 4 months-old; bred by himself. 

Srp Writrram TxHrockmorron, Bart., Buckland, Faringdon; the Reserve 
Number, to his 1 year, 4 months-old; bred by himself, 

Shropshires—Shearling Rams. 

Cuartes Byrp, Littywood, Stafford: First Prize, 200., for his 1 year, 4 months, 
5 days-old; bred by himself. 

Tuomas Maysetn, Adcott Hall, Baschurch, Salop: Srconp Prizx, 10/., for 
his 1 year, 4 months, 2 weeks-old; bred by himself. 

JouN Stusss, Burston, Stone, Stafford: Tuirp Prizx, 52, for his 1 year, 
4 months-old; bred by himself, 

Joun Evans, Uffington, Shrewsbury: the Reserve Number, to his 1 year, 
8 months, 3 weeks-old; bred by himself, 

Shropshires—Rams of any other Age. 

Tuomas Mansett, Adcott Hall, Baschurch, Salop: Firsr Prize, 20/., for his 
2 years, 4 months, 2 weeks-old; bred by himself, 

Joun Evans, Uffington, Shrewsbury: Ssconp Prize, 10/., for his 2 years, 
3 months, 1 week-old; bred by himself. 

Joun Coxon, Freeford Farm, Lichfield: Turn Prize, 5/., for his 2 years, 
3 months, 2 weeks-ald; bred by himself. 
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Tuomas Nock, Sutton Maddock, Shifnal: the Reserve Number, to his 3 years, 
4 months, 3 weeks-old; bred by Mr, T. Mansell. 

Shropshires—Pens of Five Shearling Ewes of the same Flock. 

Saran Beacu, The Hattons, Brewood, Stafford: First Prizn, 15/., for her 
1 year, 8 months, 2 weeks-old; bred by herself. 

Lorp Cursuam, Latimer, Chesham, Bucks : Szconp Prizg, 10/., for his 1 year, 
3 months, 2 weeks-old ; bred by himself, 

Lorp Cursuam, Latimer, Chesham, Bucks: Turrp Prize, 5/., for his 1: year, 
8 months, 2 weeks-old; bred by himself. 

W.O. Fosrer, Apley Hall, Shifnal, Salop: the Reserve Number, to his 1 year, 
3 months-old; bred by himself. 

*Shropshires—Ten Hwe Lambs. 

Joun Hansury Brapsurne, Pipe Place, Lichfield; First Prize, 15/., for his 
4 months, 2 weeks-old ; ‘pred by himself. 

Saran Bracu, The Hattons, Brewood, Stafford: Srconp tao 10/., for her 
3 months 3 weeks-old ; bred by herself. 

Lorp CursHam, Latimer, Chesham, Bucks: Tuirp Prizs, 5/., for his 4 months- 
old ; bred by himself. 

* Shropshires—Five Ram Lambs. 

Saran Beacu, The Hattons, Brewood, Stafford: First Prize, 15/., for her 
3 months, 8 weeks-old; bred by herself, 

Tnomas Nock, Sutton Maddock, Shifnal, Salop: Szconp Prize, 10/., for his 
8 months, 3-weeks-old; bred by himself. 

Henry Smiru, New House, Sutton Maddock, Shifnal: Tarrp Prizx, 5/., for 
his 4 months, 1 week-old; bred by himself. 

Lorp CursHam, Latimer, Chesham: the Reserve Number, to his 4 months-old ; 
bred by himself. 

A Sinver Cup, value 10/., given by R. H. Masfen, Esq., and other breeders 
of Shropshire sheep, to the exhibitor taking the greatest nuuiber of 
prizes in all the Shropshire classes, was awarded to Mrs. Saraw 
Brac, The Hattons, Brewood. 

Hampshire and other Short-woolled Breeds—Shearling Rams. 

JamMEs Raw ence, Bulbridge, Wilton, Salisbury: Frrsr Prize, 20/., for his 
Hampshire Down, 1 year, 5 months, 2 weeks-old; bred by himself. 

ALFRED Morrison, Fonthill House, Tisbury, Wilts: Szconp Prizx, 101,, for 
his Hampshire Down, 1 year, 5 months-old ; bred by himself, 

AtrrepD Morrison, Fonthill House, Tisbury, Wilts : : Tuirp Prize, 5/., for his 
Hampshire Down, 1 year, 4 months-old; bred by himself. 

Rosert and Jonn Russexty, Horton Kirby, Dartford, Kent: the Reserve 
Number, to their Hampshire Down, 1 year, 5 months, 2 weeks-old ; bred 
by themselves. 

Hampshire and other Short-woolled Breeds—Rams of any other Age. 

JAmres RAw.eNcer, Bulbridge, Wilton, Salisbury: First Prizes, 20/., for his 
Hampshire Down, 2 years, 5 months, 2 weeks-old ; bred by himself, 
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Hampshire and other Short-woolled Breeds—Pens of Five Shearling 
Ewes of the same Flock. 

James RAWLENCE, Bulbridge, Wilton: Frrsv Prize, 15J., for his Hampshire 
Down, 1 year, 5 months, 2 weeks-old ; bred by himself, 

JAMES RAWLENCE, Bulbridge, Wilton: Srconp Prize, 10/., for his Hampshire 
Down, 1 year, 5 months, 2 weeks-old ; bred by himself. 

The Rev. Toomas JosePnH Torr, Praviniet House, Basingstoke: the Reserve 
Number, to his Hampshire Down, 1 year, 4 months old; bred by himself. 

Dorsets—Shearling Rams. 

Henry Mayo, Cokers Frome, Dorchester: Frrst Prizz, 15/., for his 1 year, 
6 months, 3 weeks, 8 days-old; bred by himself. 

Henry Mayo, Cokers Frome, Dorchester: Szrconp Prize, 5/., for his 1 year, 
5 months, 2 weeks-old ; bred by himself. 

Cheviots—Rams of any Age. 

Joun Rosson, Bymess, Rochester, Northumberland: First Prize, 15/., for his 
3 years, 3 months-old; bred by himself. 

JouN Rogson, Bymess, Rochester, Northumberland: Srconp Prize, 5/., for his 
2 years, 3 months-old; bred by himself. 

JouN Rosson, Bymess, Rochester, Northumberland: the Reserve Number, to 
his 2 years, 3 months-old; bred by himself. 

Cheviots—Pens of Five Ewes of any Age. 

Joun Rosson, Bymess, Rochester, Northumberland: Frist Prizz, 10/., for his 
1 year, 8 months-old; bred by himself. 

ALEXANDER RoxzpurGH, Caerllo, Llanrwst, Denbighshire: Szconp Prizx, 51., 
for his 2 years, 3 months-old; bred by himself. 

ALEXANDER Roxrurey, Caerllo, Llanrwst, Denbighshire: the Reserve Number, 
to his 1 year, 8 months-old; bred by himself. 

Mountain—Pens of Five Ewes of any Age. 

JoNATHAN Pret, Knowlmere Manor, Clitheroe, Yorkshire: First Prizp, 10/., 
for his Lonk, about 2 years, and 3 years-old; bred by himself. 

PIGS. 

Large White Breed —Boars above Twelve Months old. 

Petrr Epern, Cross Lane, Salford, Manchester: First Prizz, 20/., for 
“Victor 2nd,” 8 years, 1 week, 1 day-old; bred by Messrs. J. and F. 
Howard, Bedford ; sire, “‘ Victor I.;” dam, “ Longville;” sire of dam, 
“ Gold Spur.” 

Ricuarp E. Duckertne, Northorpe, Kirton-Lindsey, Lincolnshire: Szconp 
Prizz, 5/,, for his 2 years, 3 months, 1 week-old; bred by himself; 
sire, “ Cultivator 6th ;’ dam, “Countess of Leicester.” 

Henry Goopant, Arcted, Sandbach, Cheshire: the Reserve Number, to 
“ Young Casswell. ci year, 11 months, 1 week, 2 days-old ; bred by 
himself. 
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Large White Breed—Boars above Six and not exceeding Twelve 
Months old. 

Francis H. Everett, Bridgham, Thetford: First Prizz, 10/., for “ Sir 
Robert,” 11 months, 2 weeks, 1 day-old; bred by himself: sire, “ Sam- 
son 2nd ;” dam, “‘ Mrs. Samson ;” sire of dam, ‘‘ Samson 1st.” 

JoHN WHEELER, Long Compton, Shipston-on-Stour, Warwickshire: Szconp 
Prizp, 5/., for “ General,” 10 months, 1 week-old; bred by himself; 
sire, “ Admiral;” dam, “Miss Juvenile;” sire of-dam, “ Dreadnought 
2nd.” 

Francis H. Everert, Bridgham, Thetford: the Reserve Number to “The > co) 

Duke,” 9 months, 2 weeks-old; bred by himself; sire, “Samson 2nd ;” 
dam, “ Duchess ; sire of dam, “Samson Ist.” 

Large White Breed—Breeding Sows. 

Pretrr Epen, Cross Lane, Salford, Manchester: Firsr Prizm, 10/., for 
“Great Western,” 3 years, 4 months, 4 days-old; bred by himself; 
sire, ‘‘ Hero ;” dam, “ Lucy ;” sire of dam, ‘‘ Victory.” 

Ricuarp E. Ducxerine, Northorpe, Kirton-Lindsey: Srconp Prizn, 5/., for 
his 1 year, 10 months-old, in-pig ; bred by himself. 

Epwarp Davis, Old Mill Street, Wolverhampton: the J?eserve Number, to his 
3 years, 6 months, 2 weeks, 4 days-old, in-pig; bred by himself, 

Large White Breed—Pens of Three Breeding Sow Pigs of the same 
Litter, above Four and under Hight Months old. 

Perer Iipey, Cross Lane, Salford, Manchester: Firsr Prizx, 10/., for his 
7 months, 8 weeks, 2 days-old: bred by himself; sire, “ Ranger ;” dam, 
“Moss Rose ;” sire of dam, ‘‘ Madman.” 

Ricuarp E. Ducxerine, Northorpe, Kirton-Lindsey: Seconp Prize, 51., 
for his 7 months, 3 weeks-old; sire, “ Victor ;” bred by himself, 

Ricuarp E. Duckerine, Northorpe, Kirton-Lindsey: the Reserve Number, 
to his 7 months, 3 weeks-old; bred by himself; sire, “ Victor ;” dam, 
“ Victress.”, 

Small White Breed —Boars above Twelve Months old. 

Prerer Epen, Cross Lane, Salford, Manchester: First Prizz, 10/., for his 
“Young Prince,” 1 years, 10 months, 2 weeks, 3 days-old; bred by 
himself ; sire, ‘Old Prince ;” dam, “ Violet ;” sire of dam, “ King Lear Ist.” 

Joun Sacar, Lister Hills, Bradford, Yorkshire: Srconp Prize, 51., for 
“‘ Premier,” 2 years, 8 months-old; bred by himself; sire, ‘‘ Prince Con- 
sort ;” dam, “ Beauty ;” sire of dam, “ Prince of Wales.” 

Ricuarp E. DucKxertne, Northorpe, Kirton-Lindsey: the Reserve Number, 
to his 1 year, 9 months, 1 day-old; bred by himself; sire, ‘The 
Hermit.” 

Small White Breed—Boars above Six and not exceeding Twelve 
Months old. 

Martnew Watker, Stockley Park, Anslow, Burton-on-Trent, : First 
Prize, 10/., for “Little John,” 10 months, 3 weeks, 2 days-old; bred 
by Mr. Eden, Cross Lane, Salford ; sire, “ Young King.” 
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Jouxy Epwarp Fox, Mansion House, Great Horton, Bradford: Srconp 
Prizn, 5/., for “ Master McGrath,” 11 months, 1 week, 5 days-old; bred 
by Mr. I. Holmes, Keighley, Yorkshire ; sire, “ Airedale Champion.” 

Ricuarp E. Ducxertne, Northorpe, Kirton-Lindsey : the Reserve Number, to 
his 10 months, 2 days-old; bred by himself; sire “ Peter;” dam, 
‘* 'Topsey.” 

Small White Breed—Breeding Sows. 

Ricuarp I. Ducxerine, Northorpe, Kirton-Lindsey: Firsr Prize, 10/., 
for “Topsey,” 2 years, 2 months, 2 weeks-old; bred by himself; sire, 
“ Jaspar.” 

Cuartes Roperts, Wakefield, Yorkshire: Szeconp Prize, 5/., for his ‘* Annie,” 
1 year, 11 months, 4 weeks, 1 day-old; bred by Mr. J. Sagar, Lister 
Hills, Bradford ; sire, “ Pretender;” dam, ‘‘ Alpha;” sire of dam, “ King 
of the West.” 

Ciement R, N. Brswick-Royps, Pyke House, Littleborough, Lancashire 
“ Wharfedale Queen,” 1 year, 9 months, 1 week, 3 days-old, in-pig ; bred 
by Mr. W. Parker, Bradford. 

Small White Breed—Pens of Three Breeding Sow Pigs of the same 
Litter, above Four and under Eight Months old, 

Perger Epen, Cross Lane, Salford, Manchester: First Prizz, 10/., for his 
7 months, 3 weeks, 1 day-old; bred by himself; sire, “ British Workman ;” 
dam, “‘ Lancashire Maid ;” sire of dam, ‘‘ Hedgehog.” 

Ricuarp E. Duckerine, Northorpe, Kirton-Lindsey: Srconn Prize, 51., 
for his 7 months, 3 weeks, 2 days-old; bred by himself; sire, “‘ Peter ;” 
dam, ‘‘ Rose.” 

Joun Crark Anprew, Crewkerne, Somerset; the Reserve Number, to his 
6 months, 1 week, 2 days-old; bred by himself; sire, “* Brutus ;” dam, 
SLE hy 

Small Black Breed—Boars above Twelve Months old. 

Witi1am Mortimer Wart, Newham House, Helston, Cornwall: First 
Prize, 10/., for “Gem,” 2 years, 8 months, 3 weeks-old; bred by Mx. T. 
Roberts, St. Levan, Penzance; sire, ‘‘‘lancred ;” dam, ‘ Bessie.” 

Henry Crosstey, Broomfield, Halifax, Yorkshire: Szconp Prize, 65/., for 
“Black Prince,’ 2 years, 1 month-old; bred by Mr. Wormald, Dews- 
bury, Yorkshire. 

Henry Crosstey, Watkinson Hall Farm, Halifax, Yorkshire: the Reserve 
Number, to his 2 years, 8 months-old; breeder unknown. 

Small Black Breed—Boars above Six and not exceeding Twelve 
Months old, 

W. Mortimer Ware, Newham House, Helstone, Cornwall: First Prize, 
10/., for “ Ebony,” 9 months, 1 week-old; bred by the Earl of Ports- 
mouth, Eggesford House, Wemworthy, Devon; sire, “ Bitter Beer ;” sire 
of dam, ‘‘ Bredalbane.” 

GrorcE Mumrorp Sexton, Wherstead Hall, Ipswich: Seconp Prize, 51., 
for “ Bothwell,” 11 months, 4 days-old; bred by himself; sire, ‘‘ Adven- 
turer ;” dam, ‘‘ Achievement ;” sire of dam, “‘ Stockwell.” 
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Grorcr Mumrorp Sexton, Wherstead Hall, Ipswich: the Reserve Number, 
to “Oremorne,” 11 months, 1 day-old; bred by himself; sire, ‘“ Adven- 
turer’;” dam, “ Queen of Trumps.” 

Small Black Breed—Breeding Sows. 

Guorae Mumrorp Sexton, Wherstead Hall, Ipswich, Suffolk: First Prizz, 
107, for “Hannah,” 2 years, 11 months, 1 week, 4 days-old; bred 
by himself; sire, ‘‘ Gladiateur ;’’ dam, ‘“ Expectation;” sire of dam, 
“ Negro.” 

Wititam Hope, Parsloes, Barking, Essex: Srconp Prizx, 52., for ‘ Aunt 
Hannah,” 2 years, 5 months-old, in-pig; bred by Mr. Biddle, Playford, 
Woodbridge. 

PrtrErR Eprn, Cross Lane, Salford, Manchester: the Reserve Number, to 
“Sally,” age and breeder unknown. 

Small Black Breed—Pens of Three Breeding Sow Pigs of the same 
Litter, above Four and under Eight Months old. 

Grorar Mumrorp Sexton, Wherstead Hall, Ipswich, Suffolk: First Prizp, 
10/., for his 7 months, 2 weeks, 2 days-old ; bred by himself; sire, ‘‘ Ad- 
venturer ;” dam, “‘ Hippia;” sire of dam, “Stockwell.” 

Grorce Mumrorp Srx'roy, Wherstead Hall, Ipswich: Szconp Prizp, 4/., for 
his 6 months, 3 weeks, 5 days-old; bred by himself; sire, “‘ Lord Lyons ;” 
dam, “ Hannah ;” sire of dam, “ Gladiateur.” 

Tuomas Comper, Redcliffe, Newton-le-Willows, Lancashire: the Reserve 
Number, to his 4 months, 5 days-old; bred by himself; sire, ‘‘ Young . 
Black Prince ;” dam, ‘‘ Norma.” 

Berkshire Breed—Boars above Twelve Months old. 

RUSSELL Swanwick, Royal Agricultural College Farm, Cirencester, Glou- 
cestershire: First Prizn, 10/., for his “Sambo 2nd,” 2 years, 1 month- 
old; bred by himself; sire, ‘‘Othello;” dam, “Sally 3rd;” sire of dam, 
“2nd Duke of Gloucester.” 

ARTHUR STEWART, Saint Bridge, Gloucester: Szconp Prizu, 5/., for ‘* King 
of the Valley,” 1 year, 1 month, 1 week, 6 days-old; bred by himself; 
sire, “Sampson ;” dam, “ Bobtail 2nd ;” sire of dam, “Tim Whiffler.” 

Hesrr Humrrey, Kingstone Farm, Shrivenham, Berkshire: the Reserve 
Number, to “ Maple Grove,” 1 year, 3 weeks, 6 days-old ; bred by him- 
self ; sire, “ Royal Oak ;” dam, “ Beauty Bewitched ;” sire of dam, ‘‘ Souse 
Genteel.” 

Berkshire Breed—Boars above Six and not exceeding Twelve Months old. 

RusseLt Swanwick, Royal Agricultural College Farm, Cirencester: First 
Prizr, 10/., for “Sambo 4th,” 10 months-old; bred by himself; sire, 
“H;” dam, sister to “Sally 4th ;” sire of dam, ‘‘ D.” 

RussELt Swanwick, Royal Agricultural College Farm, Cirencester: Seconp 
Prizn, 5/., for “J 3,’ 11 months, 1 week, 6 days-old; bred by himself; 
sire, ‘ H;” dam, “ Topsy 8rd ;” sire of dam, ‘ D.” 

The Marquis of Wesrminster, Moat House, Tarporley, Cheshire: the 
Reserve Number, to his 7 months, 5 days-old; bred by himself; sire, 
“ Bismark ;” dam, “ Black Diamond ;” sire of dam, “ Tippoo Saib,” 
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Berkshire Breed—Breeding Sows. 

Russeti Swanwick, Royal Agricultural College Farm, Cirencester: First 
Prizz, 102. for sister to “Sally 5th,” 2 years, month-old; bred by 
himself; sire, ‘Othello ;” dam, “Sally 3rd ;” sire of dam, “ Second Duke 
of Gloucester.” 

Lorp Cuiermont, Ravensdale Park, Newry, Ireland: Seconp Prizx, 5/., 
for ‘‘Octoroon,” 1 year, 2 months, 2 weeks, 4 days-old, in-pig; 
bred by himself; sire, “Joe Hog;” dam, ‘Octoroon:” sire of dam, 
“« Sampson.” 

Russent Swanwick, Royal Agricultural College, Cirencester: the Reserve 
Number, to “Sally 6th,” 10 months-old, in-pig ; bred by himself; sire, 
“H;” dam, sister to “ Sally 4th ;” sire of dam, “ D.” 

Berkshire Breed—Pens of Three Breeding Sow Pigs, above Four and 
under Hight Months old. 

Tue Rev. Henry G. Barry, Swindon, Wilts: First Prizx, 10/., for his 
6 months, 3 weeks, 4 days-old; bred by himself; sire, “ Malcolm ;” 
dam, “ Exquisite 5th ;” sire of dara, ‘‘ Harlequin.” 

JouN GinpErT, Half-way Farm, Perry Bar, Birmingham: Srconp Prize, 5/., 
for his 6 months, 1 week-old; bred by himself; sire, “ Duke of Berks;” 
dam, “No. 5;” sire of dam, ‘‘ Henley Lad.” 

RussELL Swanwick, Royal Agricultural College Farm, Cirencester: the 
Reserve Number, to “A 2 Family,” 7 months, 1 week-old; bred by 
himself; sire, “Sambo 2nd;” dam, “Sally 5th;” sire of dam, “ Othello.” 

Other Breeds—Boars. 

Joun Epwarp Fox, Mansion House, Horton, Bradford: First Prizz, 10/., 
for “ Young Prince of Airedale,” 2 years, 8 months, 6 days-old; bred by 
Sir C. Tempest, Bart., Broughton Hall, Skipton ; sire, ‘‘ Young Prince of 
Airedale.” 

Prerer Eprn, Cross Lane, Salford, Manchester: Srconp Prizr, 5/., for 
“ Jackey ;” age and breeder unknown. 

Tuomas Bantock, Merridale House, Wolverhampton: the Reserve Number, 
to “Young Robin Hood,” 6 months, 1 day-old; bred by himself; sire, 
“Old Robin Hood ;” dam, “ Pride of Merridale 2nd;” sire of dam, 
** Bedford Joe.” 

Other Breeds—Breeding Sows. 

Perer Eprn, Cross Lane, Salford, Manchester: First Prizn, 10/., for 
“Busy Bee,” 4 years, 5 months, 4 days-old; bred by himself; sire, 
“King Lear 1st ;” dam, “ Pride of the Village ;” sire of dam, “King 
Lear 1st.” 

Writtam Parker, Bradford: Szconp Prizu, 5/., for “ Lady Sarah,” 1 year, 
10 months, 3 weeks, 1 day-old, in-pig; bred by Mr. J. Pickerdyke, 
Bradford; sire, “ Young Longback ;” dam, “ Alice;” sire of dam, “ Old 
Longback.” 

RicHarp E, Ducxrrine, Northorpe, Kirton-Lindsey ; the Reserve Number, 
to his 2 years, § months, 1 day-old; bred by himself; sire, “Culti« 
vator 6th,” 
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Other Breeds—Pens of Three Breeding Sow Pigs, of the same Litter, 
above Four and under Hight Months old. 

Ciement, R. U., Beswick-Royds, Pyke House, Littleborough, Lancashire ; 
First Prize, 10/., for “ Kose,” ‘ Shamrock,” and “Thistle,” 7 months, 
83 weeks-old; bred by Mr. Hatton, Addingham, Otley; sire, “‘ Young 
Dutchman;” dam, “ Miss Lucy ;” sire of dam, “Joseph 2nd.” 

Tuomas Banvrock, Merridale House, Wolverhampton: Srconp Prize, 5/., for 
his 7 months, 4 weeks, 1 day-old, in-pig; bred by himself; sire, “ Old 
Robin Hood ;? dam, “ Black Nose ;” sire of dam, “ Bedford Joe.” 

Marrnuzw Waker, Anslow, Burton-on-Trent: the Reserve Number, to 
“Three Lilies,” 7 months, 38 weeks-old; bred by himself; sire, “ Forest 
Boy ;” dam, ‘‘ Duchess ;” sire of dam, ‘‘ Bolivar.” 

*WOOL. 

Six Shropshire Fleeces. 

Lorp CursHam, Latimer, Chesham, Bucks: T'inst Prize, 60. 
Cuartes R. Krerixnc, Yew Tree Farm, Penkridge, Staffordshire: Srcoxp 

Prize, 5/. 
Sarau Beacu, The Hattons, Brewood, Staffordshire; Tarp Prize, 47. 
Sir J. N. L. Currwone, Bart., Oakley, Market-Drayton, Salop: Fourru 

Prize, 3. 
T. 5. T. Carrinatoy, Haton, Doveridge, Derbyshire: Firru Prizu, 21. 
Sin J. N. L. Cuerwope: the Reserve Number. 

*BUTTER. 

Six Pounds, to be made up in Pounds. 

Lorp CursHam, Latimer, Chesham, Bucks: Firs Prize, 61. 
SaRAH May Barriam, The Downs, Much-Wenlock, Salop: Srconp 

Prize, 51. 
Joun Marson, Acton Mill, Stafford: Turrp Prize, 47. 
KDWARD SHARRATT, jun., Dark Lane Farm, Longdon, Rugeley: Fourru 

Prize, 3/. 
Wiuram P. Hammonp, Pool Hall, Picton, Wolverhampton: Firrn Prize, 2/, 
Tuomas W, PEaxe, Compton, Wolverhampton: the Reserve Number. 

*CHEESE, tue Propvucr or 1871. 

Coloured, over 6 inches thick. 

Witi1am Dupreston, New Lodge, Lilleshall, Newport, Salop: First 
Prize, 15/. 

Tomas Simon, Tern Hill, Market Drayton: Srconp Prize, 101, 
Mantra Barrs, Odstone Hall, Atherstone: 'Turrp Prize, 5/, 
JouN Ciay, Kinsall, Oswestry: the Reserve Number, 
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Coloured, under 6 inches thick. 

Rarpx Arnoup, Shakerstone, Atherstone: First Prize, 15/. 
Marra Barrs, Odstone Hall, Atherstone: Szeconp Prize, 100. 
Witi1aM Smiru, Rangemoor Farm, Burton-on-Trent: Tuirp Prize, 5/., 
Henry Woop, Pucknall Farm, Romsey, Hants: the Reserve Number. 

Uncoloured, over 6 inches thick. 

Henry Woop, Pucknall Farm, Romsey : First Prizn, 157. 
Grorce W. Prescorr, Minshull Vernon, Middlewich, Cheshire: Srconp 

Prize, 10). 
George Giszons, Tunley Farm, Bath: Tuirp Prize, 51. 
Grorge W,. Prescorr, Minshull Vernon: the Reserve Number. 

Uncoloured, under 6 inches thick. 

James Harris, Fletchampstead, Coventry : Firsr Prizp, 157. 
Wit1iaM Smits, Rangemore Farm, Burton-on-Trent: Second Prize, 107. 
Joun Cruss, Tatenhill, Burton-on-Trent: 'lHrrp Prizr, 51. 
Henry Woop, Pucknall Farm, Romsey ; the Reserve Number. 

*DAIRYMAIDS. 

To the maker of the Prize Butter and Cheese in each class, First, SEcoND, 
and Tu1rp Prizss, in five classes, viz., 3/., 2/., and 1/. in each class. 

FARM PRIZES. 

For the Best Managed Arable Farm. 

GrorGk TowNsenp Forester, High Ercall, Wellington, Salop: First 
Prize, 100/.; given by the Landowners in Staffordshire and Shropshire. 

Tuomas WinterToN, Alrewas Hays, Lichfield: Szconp Prize, 50/.; given 
by the Society. 

‘Wittram Brewster, Balderton Hall, Middle, Wem, Salop: Srectan Prize, 
251.; given by the Subscribers. 

ELIZABETH SANKEY, Bratton Farm, Wellington, Salop: Sprctan Prize, 25/. ; 
given by the Subscribers. 

For the Best Managed Dairy Farm. 

Joun Cuay, Kinsale, Oswestry: First Prizz, 100/.; given by the Land- 
owners in Staffordshire and Shropshire. 

Marruew WaAtkeEr, Stockley Park, Anslow, Burton-on-Trent: Srconp 
Prizk, 50/.; given by the Society. 

IMPLEMENTS. 

Steam-Cultivating Machinery. 
Joun Fowter and Co., Leeds: First Prizr, 100/., for theit 12-Horse-Power 

Double Set of Steam Ploughing and Cultivating Machinery, invented, 
improved, and manufactured by theniselves, 
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Joun Fowirr and Co,: Seconp Prizu, 50l., for their 20-Horse-Power Set of 
Steam lloughing and Cultivating Machinery, invented, improved, and 
manufactured by themselves. 

Joun FowiEr and Co.: First Prize, 50/., for their 12-Horse-Power Single 
Set of Steam Pioughing and Cultivating Machinery, invented, improved, 
and manufactured by themselves. Total weight under 10 tons. 

The RavenstHorPE ENGINEERING Company, Ravensthorpe, Mirfield, York- 
shire: Srconp Prize, 5/., for their Complete Set of Steam-Ploughing 
Tackle, invented by Messrs. Fisken, manufactured by themselves. Total 
weight not exceeding 10 tons, 

Joun Fowter and Co.: First Prizx, 500., for their Combination of Machinery 
for the Cultivation of the Soil by an ordinary Agricultural Engine. 

J. and F, Howarp, Bedford: Szconp Prizx, 25/., for their Combination of 
Machinery for the Cultivation of the Soil by an ordinary Agricultural 
Engine. 

Tuxrorp and Sons, Boston, Lincolnshire: Tur Prize of 20/. for their Culti- 
vating Windlass, with Expanding Friction Couplings and Automatic 
Friction Brakes, invented, improved, and manufactured by themselves. 

Amirs, Barrorp and Co., Peterborough: Tur Prizz of 10/. for their Anchor 
for Steam-CULTIVATION, invented by 8. Campain, Deeping St. Nicholas, 
Spalding ; improved and manufactured by themselves. 

JoHN Fowxer and Co.: Tur Prizex of 25/. for their 4-Furrow Balance Plough, 
invented, improved, and manufactured by themselves. 

Joun Fowier and Co.: THE Prizx of 20/. for their Subsoil Plough, invented, 
improved, and manufactured by themselves. 

Joun Fow ier and Co.: Tur Prize of 257. for their 4-Furrow Balance Digger, 
invented and manufactured by themselves, 

Joun Fow er and Co.: THE Prize of 257. for their 5-Tine Light-Land Culti- 
vator, invented and manufactured by themselves. 

Joun Fowner and Co.: Tur Prize of 200. for their 11-Tine Turning Culti- 
vator, invented and manufactured by themselves. 

Amins, BarrorD, and Co., Peterborough: Tus Prizm of 102. for their Press- 
Wheel Roller or Clod-Crusher, invented and manufactured by themselves. 

James and F'reperick Howarp, Bedford: Tur Prizr of 100. for their Set of 
Harrows, invented, improved, and manufactured by themselves. 

James and Frepertcxk Howarp: a Prize of 10/, for their Improved Drill, 
improved and manufactured by themselves. 

James Couutas, Spittlegate, Grantham: a Prize of 10/. for his 8 ft. 6 in. 
14-Row Corn and Seed Drill. 

Joun Fowirr and Co.: Tue Prize of 10/. for their Set of Patent Root and 
Stone Eradicating Machinery, invented, improved, and manufactured by 
themselves. 

JAMES and Freprerick Howarp: a Prize of 102. for their Patent Combined 
Steam Ridging and Subsoil Plough. 

Joun Fower and Co.: a Prize of 10. for their Patent Turning Harrows, 
with frame, fitted with ridging bodies. 

AveEtinG and Porrer, Rochester: Tur Prize of 507. for their 10-Horse-Power 
Agricultural Locomotive Engine; invented and improved by Thomas 
Aveling, Rochester, and manufactured by themselves. 
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Avetine and Porrrr, Rochester: Hianny Commenpen for their 6-Horse- 
Power Agricultural Locomotive Engine ; invented and improved by Thomas 
Aveling, and manufactured by themselves. 

Cuartes Burrett, Thetford: Commenpep, for his 8-Horse-Power Traction 
Engine for Agricultural purposes, improved and manufactured by himself. 

Avetine and Porter: Tue Prize of 202. for their Low-sided Trolley for 
Agricultural purposes, to be drawn by an Agricultural Locomotive Engine ; 
invented, improved, and manufactured by themselves. 

Hayes and Son, Stamford: Commenpen, for their Agricultural Waggon, to be 
drawn by an Agricultural Locomotive Engine; invented, improved, and 
manufactured by themselves. 

Joun Fow er and Co.: the Sinver Cup, value 100/., given by the Right Hon. 
Lord Vernon, President of the Society, for the best Combination of 
Machinery for the Cultivation of the Soil by Steam Pewer, the cost of 
which shall not exceed 700/.; the Engine to be Locomotive, and adapted 
for Thrashing and other Farm purposes. 

HOP MACHINERY. 

CoLEMAN and Morton, Chelmsford: The Prizx of 10/. for their Hop-Syringing 
Engine, with Branch Pipe and Delivery Hose, invented and manufactured 
by themselves. 

Win1tam WEEKS and Son, Maidstone: the Prizz of 10/. for their Hop-Presser, 
with Case, improved and manufactured by themselves. 

Wuu1am Weeks and Son: the Prizz of 101. for their Sulphurating Machine, 
improved and manufactured by themselves. 

MISCELLANEOUS AWARDS. 

Metiarp’s Trent Founpry, Rugeley: a St.ver Mepan for the adaptation 
of the principle of the rotating disc mould-board, as shown on the American 
Plough entered among the Hop-cultivating Implements, invented by J. 
Godfrey; improved and manufactured by themselves. 

JouN Fow er and Co.: aSinver Mepat for their Ditching Plough, for cutting 
open Ditches 20 inches wide and 18 inches deep, invented, improved, and 
manufactured by themselves, 

Ransomes, Srus, and Huan, Ipswich: a Strver Mepat for their 8-Horse- 
Power Agricultural Locomotive Engine, fitted with Thomson’s patent 
elastic Tyres, invented by R. W. Thomson and John Head; improved 
and manufactured by themselves. 

AvEttne and PortTER: a SInvER Mepat for their 6-Horse-Power Agricultural 
Locomotive Engine, fitted with internal Indiarubber ‘l’yres, invented and 
improved by Thomas Aveling; mannfactured by themselves. 3? 
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AGRICULTURAL EDUCATION. 

Examination Papers, 1871. 

EXAMINATION IN AGRICULTURE. 

Maximum Number or Marks, 200. Pass Numper, 100. 

Tuesday, April 18th. Morning, 10 a.m, till 1 p.m. 

1, A farm of 300 acres of arable land is delivered over to an 
incoming tenant at Michaelmas, with 100 acres after a wheat crop, 
90 acres after barley, 30 acres after beans, the remainder in clover of 
one year’s ley, and swedes. 

The incoming tenant desires to manage it on the four-field system ; 
illustrate the cropping for the first three years, whereby this end may 
be obtained with the least loss of production. 

2. Given a farm of 500 acres of arable land and 50 acres of pasture. 
The arable land is of the following character:—200 acres of thin weak 
soil resting on the chalk; 200 acres of deeper land with greater sub- 
stance; and the remainder a mixture of marly clay resting on the 
green sand. Give systems of cropping adapted to each variety of soil, 
and showing the area of corn of different varieties, pulse and root crops 
to be grown each year. 

In the above cases the farms are assumed to be in the neighbourhood 
of Cirencester, so as to give data of climate and elevation. 

2. State the quantity and character of stock which should be kept 
on the preceding farm. 

4, What should be a proper expenditure per acre in manual labour 
on a farm of the above character, distinguishing the amount incident 
to the horse labour and cultivation, harvesting and converting the 
produce; and the amount which may be reasonably expended in inci- 
dentals? 

5. What modifications should be made in the rotation and manage- 
ment if these farms were in South Wales or the Eastern Counties ? 

6. What soil should be selected and management adopted to secure 
the largest possible crop of mangold wurzel ? 

7. Give the proportion of corn crops and pulse under the ordinary 
application of the 3-, 4-, and 5-field courses. 

8. Give an estimate in detail of the cost of cultivation per acre for 
a crop of swedes and a crop of wheat on an average loam worth 30s. 
per acre. 

Afternoon, vivé voce examination commencing at 2 o'clock. 



Agricultural Education— Examination Papers, 1871. 1xxxi 

EXAMINATION IN CHEMISTRY. 

Maxum Numper or Marks, 200. Pass Numper, 100, 

I. GeneraL Cuemistry. 

Wednesday, April 19th ; Morning, 10 a.m, till 1 p.m. 

1. Explain fully one method of determining the proportion of 
aqueous vapour present in the atmosphere at any given time. 

2. Describe the preparation of chlorine and of chloride of lime, and 
explain the chemistry of the processes. Give an account of the chief 
characters of those substances. What is the action of carbonic acid on 
the latter ? 

3. When two volumes of one gas (A) unite with one volume of another 
gas (B) to produce a compound (c), what is the general relation between 
the volume of c and the volume of Aa employed to produce it? Give 
some examples. 

4, Name some common mineral substances containing sulphur, and 
give the chemical formula for each of them. Of what organic sub- 
stances is sulphur a constituent? How can you demonstrate its 
presence in such substances ? 

5. What sort of impurities will a charcoal filter remove from water ? 
What explanation do you give of the action of such a filter ? 

6. State in equations, or otherwise, the action of soda, lime, iron, 
and silver-nitrate respectively, with hydrochloric acid. Hence explain 
what is meant by chemical equivalence and quantivalence. 

7. Explain how to find the proportion of carbon in an organic com- 
pound. 4°83 parts of an organic compound containing no nitrogen 
gave 9:23 of CO? and 5°61 of H°O: find its formula. 

8. State the composition of urea, and explain how it is readily con- 
verted into ammoniacal salts. 

9. An infusion of malt contains a large quantity of sugar: state what 
variety of sugar it is, and what you know of the action by which it is 
produced. Is the quantity of sugar produced affected by using boiling 
water for the infusion? Give the reason for your answer. By what 
other means may a production of sugar from grain or other similar 
materials be effected ? 

II. In Acricunturant CHeEmistry. 

Wednesday, April 19th ; Afternoon 2 p.m. till 5 p.m. 

1. Contrast the chemical properties of light sandy soils and heavy 
elay-land. 

2. What are the best chemical means for raising the fertility of poor 
sandy soils and of heavy clay-soils ? 

VOL. YU.—S. S. HL 
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3. Upon what soils and for what crops are potash-manures likely to 
be useful ? 

4, How do you determine the amount of potash in kainite or crude 
potash-salts ? 

5. Mention the conditions as regards soil, manures, and climate 
favourable or unfavovrable to the production of a large percentage of 
sugar in beet-roots. 

6. How do you distinguish cane-sugar from grape-sugar; and how 
do you determine the amount of crystallizable sugar in beet-roots ? 

7. What is the composition of beet-root pulp and its nutritive value 
in comparison with ordinary mangold-wurzel ? 

8. What is the composition of raw and of boiled bones, and how do 
you ascertain whether bone-dust is genuine or adulterated ? 

9. Explain the chemical functions of the leaves of plants. 

EXAMINATION IN MECHANICS AND NATURAL 
PHILOSOPHY. 

Maximum Noumeper or Marxs 200. Pass Numpber 100. 

Thursday, April 20th, from 10 a.m. till 1 p.m. 

1. State the meaning of the terms mass, density, specific gravity, force, 
accelerative effect of force. When the accelerative effect of gravity 
near the earth’s surface is stated to be 32:2, what units are used ? 

2. When a cart is drawn along a horizontal road what resistances 
have to be overcome? Why can a horse draw a greater weight on a 
tramway than on an ordinary macadamized road ? 

3. State the conditions which a good balance ought to satisfy. 
What is meant by the sensitiveness of a balance? What points in the 
arrangement of a balance must be attended to in order to render it 
sensitive ? 

4. A bottle when empty weighs 1000 grains, when full of water 
2015 grains, when full of spirit 1873 grains. What is the specific 
gravity of the spirit? Explain how a correction is applied for the 
weight of the air displaced when it is required to make an accurate 
determination of specific gravity by means of the bottle. 

5. State the conditions that must be fulfilled when a body is in 
equilibrium in still water. 

State also the condition that the equilibrium be stable. 

5. A body containing 50 Ibs. of matter is acted on by a constant 
force. It is observed to move from rest, and in five seconds to describe 
a distance of 80°5 feet. Determine the magnitude of the force. How 
many pounds of matter would the force just support at a place where 
the accelerative effect of gravity is 32:2 ? 

7. What is meant by the “dew point”? A room in a house has 
been kept without a fire through a long frost; if a sudden thaw comes 
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on it will probably be found that moisture is deposited on the inside 
of the walls of the room. Why is this so ? 

8. If the piston of a steam-engine is 2 fect in diameter and makes 
20 strokes per minute, each 3 feet long; what must be the mean pres- 
sure of the steam per square inch if the engine work at the rate of 
20-horse power ? 

9. Describe the piece of mechanism in an ordinary double-acting 
steam-engine, called “the parallel motion.” And state what end it is 
designed to answer. 

EXAMINATION IN MENSURATION AND LAND 

SURVEYING. 

| Maxmum Number or Marxs, 100. Pass Numper, 50. 

Thursday, April 20th, from 2 p.m. till 5 p.m. 

1. State the rule for finding the area of a triangle: (A) when the 
base and perpendicular are known, (B) when the three sides are 
known. Find the number of square feet in a triangular area whose 
sides are 3,501, 3,607, and 3,598 feet respectively. 

2. State what is the relation between the circumference and dia- 
meter of a circle. 

A block of wood is a perfect cylinder, and is found to be 127 inches 
in circumference, (A) find the diameter of the block. (8) When the 
block is cut square what is the length of one side of the square end ? 

3. The diameter of the bore of a cast-iron pipe is 4 inches, the 
thickness of the metal 1 inch. Given that the specific gravity of the 
metal is 7:2, find the weight of the pipe per foot. 

4, State the steps by which you would find the centre of a circular 
grass plot, if you had pickets and ropes only. 

5. Let ABCD be a rectangular piece of ground, and a point F is 
taken anywhere in the side AB, show how to draw through F a line, 
to a point in the opposite side CD, which shall divide the rectangle 
into two parts such that the area of one is twice that of the other. 

6. Plot the following notes, and assuming that the first station is 
9 feet above the level of a pond, find how much the last station is 
above the level of the same pond. 

DISTANCE. BACK-SIGHT, FORE-SIGHT. 

100 3°75 681 
200 351 5°68 
350 8-03 1:09 
110 274 1°35 
172 691 ; 5°38 

f2 
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7. A, B, C, D, E, are five stations inclosing a wocded area. It is 
found by measurement that AB, BC, CD, and DE, are respectively 
110, 96, 81, and 85 chains in length, also that at A, the bearing of B 
is 31° N. of E.; at B that of C is 68° S. of E.; at C that of Dis 71° 
S. of W.; at D that of HK is due west. Plot these points and determine 
from your figure the number of acres in the enclosure ABCDE. Also 
if HA were measured to test the work what length would it be, if the 
other measurements were all right? 

8. ABC is an equilateral triangle, each side being a mile long. A 
station P is placed in the prolongation of AB and it is found that 
the angle subtended at P by BC is 21° 15’, find the distance of P 
from C. 

9. In a triangle two sides are respectively 2107 yards, and 1563 
yards, and they contain an angle of 34° 18’. Find the remaining 
angles of the triangle. 

EXAMINATION IN BOOKKEEPING. 

Maximum Numper or Marks, 200. Pass Numpur, 100. 

Friday, April 21st, from 10 a.m. till 1 p.m. 

Journalise and post into a ledger, in proper technical language, the 
following series of facts and transactions; and from such ledger make 
out a Trial Balance, a Profit and Loss Account, and a Balance Sheet. 

Liabilities and assets of John Holmes, Corn Merchant, at 31st 
December, 1870 :— 

LiaBILitigs, £ aaa 
Amount due B. Jones... Pere RG | 
Bill payable, due January 31, ye7le Ly la oman 

ASSETS. 
Stock of corn in hand .. sot 4.09, QE ODI ORy 
Amount in deposit at Alliance Bank be 750 0 O 
J. Brown’s promissory note due 14th Tanuaty, 1871 150 0 0 
Cash in current banking account .. ve 320 WOES 
Business premises and stores, valued at oo) Lace, EDO ay 

1871. 
Jan, 4, Drawn from bank for petty cash : 252 :0 aiQ 

ap 6. Bought for cash 40 ane urters corn, at 49s. 
Per quarter |. os Cee eee 98 0 0 

a 9. Sold corn for cash a Pm | re heh 750) OPO 
" 12. Bought of J. Smith, corn value .. 300 0 0 
os 138. Accepted J. Smith’s draft at 3 months, ‘being 

in payment of above purchase... .. 800 0 0 
3 15. J. Brown’s promissory note due 14th inst. 

returned dishonoured ... » 150 05% 
i Paid out of Petty cash for noting ‘ditto. 0» ol ae 
9 16. Sold to B. Jones, corn value . «tie! 23a SO 
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ASSETS. Ele eard; 
Jan. 17. Consigned to D. Bell to be sold by him for 

my account and risk, corn invoiced at .. 4385 0 0 
55 18. Received from J. Brown Papp poeaon of 

18s.inthe£ .. 1385 0 0 
and wrote an as a fad debt the 

balance at his debit 
3 19. Transferred from current to deposit account 

at Alliance Bank .. 2502 OF 0 
‘ 20. Received from D. Bell advice that he had 

sold the corn consigned to him to L. 
Ueto oe 0 a 505 0 0 

o 91. Paid cash for insurance of business premises 12 10 0 
a 23. Received from L. Brook his promissory 

note, being in payment of corn sold to 
him by D. Bellon my account .. .. 505 0 0 

B 24, Discounted L. Brook’s promissory note, re- 
ceiving in cash . lc teee! S88 10s 0 

‘And allowed for discount 610 0 
i, Mas enought corn walued at... .. . - (.. «.. <dla OG 0 

atid) [RG MES | Ok ee 
discount allowed me oe usar mee 5 0 0 

de 27. Sold to J. Smith, corn value oe puerae [00 0 0 
and received in exchange my accept- 

ance cancelled 
. 28. Amount drawn from bank for private ex- 

penses.. es BS eS 25 0 0 
. 31. Paid bill due this ‘day .. ah eae pase ce | AO HO 'O 
x Paid salary of clerk .. Hd: 0. 0 
3 Paid out of petty cash this month for sta- 

tionery, &c. .. 515 0 
. Estimated wear and tear of premises for 

month .. 2 0 0 
~ Interest allowed by Alliance Bank on cash 

in deposit, and added to the amount of 
Reiserpa tee kee gk BR Sade ge 2 Por 

3 Stock of corn in hand . i Fes Leo yed OOS Orig 

EXAMINATION IN GEOLOGY. 

Maximum Noumper or Marks, 100. Pass Numser, 50. 

Friday, April 21st, from 2 p.m. till 5 p.m. 

1. Give a classification of rocks according to their various modes of 
origin. Mention some examples. 

2. Draw a rough map of England showing the general position of 
the mining and the manufacturing districts, and point out how far 
the industry of each has been determined by its geological structure. 

3. Name the geological formation which frequently overlies uncon- 
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formably the regular stratified deposits of central and eastern England. 
State its general character, mode of occurrence, and probable origin. 

4, Construct a table of the sub-divisions of the cretaceous rocks, 
indicating the arenaceous, argillaceous, and calcareous beds, 

5. Give the general distribution of the cretaceous rocks, and men- 
tion any facts as to their agricultural character, and to the economical 
substances obtained from them. 

6. In what counties are the fen-lands of England situated? Name 
the geological formation which immediately underlies them in the 
different districts. 

7. Give the paleontological characteristics of the Paleozoic, Meso- 
zoic, and Cainzoic rocks. 

8. What is the general character of the carboniferous flora ? 

9. Define briefly and illustrate by diagrams the following terms :— 
dip, strike, outcrop, fault, and unconformability. 

10. Draw a geological section across any part of England and 
Wales from west to east. 

11. In the deep vales of Somerset and Gloucestershire, rich pas- 
tures cover the lower levels, while arable lands extend along the sides. 
Is there any connection between these facts and the geological struc- 
ture of the valleys in question ? 

12. Name the specimens on the table. 

EXAMINATION IN BOTANY. 

Maximum Noumper or Manns, 100. Pass Numpnr, 50. 

Saturday, April 22nd, from 10 a.m. till 1 p.m. 

1. What are the distinctive characters between roots and stems ? 
Define the following :— corm, bulb, tuber, tubercule, rhizome, parasite, 
and epiphyte. 

2. Distinguish between determinate and indeterminate inflores- 
cences. Define a spike, spikelet, amentum, raceme, panicle, and 
cyme. 

3. What is the carpel? Describe its parts; and enumerate and 
explain the different kinds of placentation. 

4. Describe the manner in which seeds germinate; mention the 
conditions favourable to that process, and state the differences between 
the germination of dicotyledonous and monocotyledonous seeds. 

5. What are the substances required for the support of plant-life ; 
and in what manner are they taken up by plants ? 

6. Give the botanical names and natural orders of the following 
plants :—mustard, medick, sainfoin, carrot, buckwheat, and mangold- 
wurzel. 
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7. Name the natural orders to which the plants marked B C D 
respectively belong; and give your reasons for so referring them, 

8. Describe the plant marked A, in English technical language, 
and in the proper sequence of its organs, 

EXAMINATION IN ANATOMY AND ANIMAL 
PHYSIOLOGY. 

Maximum Nomper or Marks, 100. Pass Numper, 50. 

Saturday, April 22nd, from 2 p.m. till 5 p.m. 

1. Describe the differences which exist in the appearance of the 
fibres of a voluntary and an involuntary muscle when magnified, and 
give familiar examples of each. 

2. Name the uses to which involuntary muscles are applied. 

8. Describe the means by which the body is supported in an erect 
position when perfectly quiescent. 

4, State the number of the ribs—true and false—met with in the 
horse, ox, and sheep respectively, and describe the differences in the 
attachment of the true ribs to the sternum in the ox and sheep, com- 
pared with the horse. 

5. Describe the general form of the sternum of the ox, and name 
some of the advantages arising from its shape, and its peculiar attach- 
ment to the.ribs. 

6. Name the organs and their uses which are placed in the cavity 
of a quadruped, formed by the spine above, the sternum below, and 
the ribs on either side. 

7. State whether the blood is of the same colour in both sides of 
the heart, and the causes why a difference exists—if any. 
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MEMORANDA. 

Appress oF Letrers.—The Society’s office being situated in the postal district designated by the 
letter WW, members in their correspondence with the Secretary, are requested to subjoin that 
letter to the usual address, 

GENERAL MEETING in London, in December, 1871. 

GENERAL MEETING in London, May 22nd, 1872, at 12 o’clock. 

Meetine at Cardiff, July 15th and four following days, 1872. 

Montuty Councit (for transaction of business), at 12 o’clock on the first Wednesday in every month, 
excepting January, September, and October: open only to Members of Council and Governors of 
the Society. 

ApDJOURNMENTS.—The Council adjourn over Passion and Easter weeks, when those weeks do not 
include the first Wednesday of the month; from the first Wednesday in August to the first 
Were, in November ; and from the first Wednesday in December to the first Wednesday in 
february. 

Orrice Hours—10 to 4. From the Council Meeting in August until the Council Meeting in April, 
on Saturdays, 10 to 2. 

Diseases of Cattle, Sheep, and Pigs.—Members have the privilege of applying to the Veterinary 
Committee of the Society; and of sending animals to the Royal Veterinary College, on the 
same terms as if they were subscribers to the College.—(A statement of these privileges will be 
found in the Appendix.) 

CuemicaL ANAtLYsIs.—The privileges of Chemical Analysis enjoyed by Members of the Society will 
be found stated in the Appendix to the present volume. 

BoTanicat PrrvrLeGEes.—The Botanical Privileges enjoyed by Members of the Society will be found 
stated in the Appendix to the present volume. 

SugscrreTrons.—1. Annual.—The subscription of a Governor is £5, and that of a Member £1, due in 
advance on the 1st of January of each year, and becoming in arrear if unpaid by the Ist of 
June. 2. For Life—Governors may compound for their subscription for future years by paying 
at once the sum of £50, and Members by paying £10. Members who have paid their annual 
subscription for 20 years or upwards, and whose subscriptions are not in arrear, may compound 
for future annual subscriptions, that of the current year inclusive, by a single payment of £5. 

Payments.—Subscriptions may be paid to the Secretary, in the most direct and satisfactory manner, 
either at the office of the Society, No. 12, Hanover Square, London, W., or by means of post- 
office orders, to be obtained at any of the principal post-offices throughout the kiagdom, and made 
payable to him at the Vere Street Office, London, W.; but any cheque on a banker's or any 
other house of business in London will be equally available, if made payable on demand. In 
obtaining post-office orders care should be taken to give the postmaster the correct initials 
and surname of the Secretary of the Society (H. M. Jenkins), otherwise the payment 
will be refused to him at the post-office on which such order has been obtained; and when 
remitting the money-orders it should be stated by whom, and on whose account, they are sent. 
Cheques should be made payable as drafts on demand (not as bills only payable after sight or a 
certain number of days after date), and should be drawn on a London (not on a local country) 
banker. When payment is made to the London and Westminster Bank, St. James’s Square 
Branch, as the bankers of the Society, it will be desirable that the Secretary should be advised 
by letter of such payment, in order that the entry in the banker’s book may be at once iden- 
tified, and the amount posted to the credit of the proper party. No coin can be remitted by post, 
unless the letter be registered. 

New Memspers.—Every candidate for admission into the Society must be proposed by a Member; 
the proposer to specify in writing the full name, usual place of residence, and post-town, of the 
candidate, either at a Council meeting, or by letter addressed to the Secretary. , Forms of Proposal 
may be obtained on application to the Secretary. 

Packets By Post.—Packets not exceeding two feet in length, width, or depth, consisting of written or 
printed matter (but not containing letters sealed or open), if sent without envelopes, or enclosed 
in envelopes open at each end, may be forwarded by the inland post, if stamped, at the following 
rates:—One Halfpenny for every two ounces or fractional part of that weight. 

** Members may obtain on application to the Secretary copies of an Abstract of the Charter 
and Bye-laws, of a Statement of the General Objects, &c., of the Society, of Chemical, 
Botanical, and Veterinary Privileges, and of other printed papers connected with special 
departments of the Society’s business. 
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JsHMembers’ Veterinary Privileges. 

I.—Serious on ExtenstvE DIsEasss. 
No. 1, Any Member of the Society who may desire professional attendance 

and special advice in cases of serious or extensive disease among his cattle, 
sheep, or pigs, and will address a letter to the Secretary, will, by return of 
post, receive a reply stating whether it be considered necessary that Professor 
Simonds, the Society’s Veterinary Inspector, should visit the place where the 
disease prevails. 

No. 2. The remuneration of the Inspector will be 2/. 2s. each day as a 
professional fee, and 17. 1s, each day for personal expenses ; and he will also 
be allowed to charge the cost of travelling to and from the locality where his 
services may have been required. The fees will be paid by the Society, but 
the travelling expenses will be a charge against the applicant. This charge 
may, however, be reduced or remitted altogether at the discretion of the Council, 
on such step being recommended to them by the Veterinary Committee. 

No. 8. The Inspector, on his return from visiting the diseased stock, will 
report to the Committee, in writing, the results of his observations and pro- 
ceedings, which Report will be laid before the Council. 

No. 4. When contingencies arise to prevent a personal discharge of the 
duties confided to the Inspector, he may, subject to the approval of the Com- 
mittee, name some competent professional person to act in his stead, who shall 
receive the same rates of remuneration. 

II.—Orpinary on Oruer Cases or DIszAse. 
Members may obtain the attendance of the Veterinary Inspector on any 

case of disease by paying the cost of his visit, which will be at the following 
rate, viz., 2/. 2s. per diem, and travelling expenses. 

III.—ConsvLtations WITHOUT VISIT. 

Personal consultation with Veterinary Tnspeciar ae aoe, OSs 
Consultation by letter .. See WG 
Consultation necessitating the writing of three or more letters. 10s. 
Post-mortem examination, and report thereon .. = seer) Oss 

A return of the number of applications during each half-year being required 
from the Veterinary Inspector. 

IV.—Apmisston or DiszasED ANIMALS TO THE VETERINARY COLLEGE 
Investigations, Lecrurnus, AND Reports. 

No. 1. All Members of the Society have the privilege of sending cattle, 
sheep, and pigs to the Infirmary of the Royal Veterinary College, on the same 
terms as if they were Members of the College; viz., by paying for the keep 
and treatment of cattle 10s. 6d. per week each animal, and for sheep and 
pigs ‘‘a small proportionate charge to be fixed by the Principal according te 
circumstances.” 

No. 2. The College has also undertaken to investigate such particular classes 
of disease, or special subjects connected with the application of the Veterinary 
art to cattle, sheep, and pigs, as may be directed by the Council. 

No. 3. In addition to the increased number of lectures now given by 
Professor Simonds—the Lecturer on Cattle Patholozy—to the pupils in the 
Royal Veterinary College, he will also deliver such lectures before the Members 
of the Society, at their house in Hanover Square, as the Council shall decide. 

No. 4. The Royal Veterinary College will from time to time furnish to 
the Council a detailed Report of the cases of cattle, sheep, and pigs treated 
in the Infirmary. 

By order of the Council, 
H. M. JENKINS, Secretary. 

VOL. VII.—S. s. g 
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fHlembers’ Privileges of Chemical Analpsis. 

Tue Council have fixed the following rates of Charge for Analyses to 
be made by the Consulting Chemist for the bond- -fide use of Members 
of the Society ; who (to avoid all unnecessary correspondence) are 
particularly requested, when applying to him, to mention the kind of 
analysis they require, and to quote its number in the subjoined schedule. 
The charge for analysis, together with the carriage of the specimens, 
must be paid to him by members at the time of their application. 

No. 1.—An opinion of the genuineness of Peruvian guano, bone- 
dust, or oil-cake (each sample) . 5s. 

2.—An anal ysis of guano; showing the proportion of moisture, 
organic matter, sand, phosphate of lime, alkaline salts, 
and ammonia 50 ao LOR 

3.—An estimate of the value (relatively ’ to the average of 
samples in the market) of sulphate and muriate of am- 

1” 

monia, and of the nitrates of potash and soda .. ont USs 
» 4.—An analysis of superphosphate of lime for soluble phos- 

phates only «2 108; 
5.—An analysis of superphosphate of lime, showing the pro- 

portions of moisture, organic matter, sand, soluble and 
insoluble phosphates, sulphate of lime, and ammonia .. £1. 

6.—An analysis (sufficient for the determination of its agricul- 
tural value) of any ordinary artificial manure .. £1. 

7.—Limestone :—the proportion of lime, 7s. 6d.; the propor- 
tion of magnesia, 10s. ; the proportion of lime and mag- 
nesia 40 15s. 

8.—Limestone or marls, “including carbonate, " phosphate, and 
sulphate of lime, and magnesia with sand and Clay ee eels 

9.—Partial analysis of a soil, including determinations of clay, 
sand, organic matter, and carbonate of lime .. So esi 

55 UO: —Complete analysis of a soil . £3. 
, 11.—An analysis of oil-cake, or other substance used for feeding 

purposes; showing the proportion of moisture, oil, 
mineral matter, albuminous matter, and woody fibre ; 
as well as of starch, gum, and sugar, in the aggregate ile 

12.—Analyses of any vegetable product .. 40 ape alle 
ie .—Analyses of animal products, refuse substances used for 

manure, &c, os from 10s. to 30s, 
,», 14.—Determination of the “hardness” of a sample of water 

before and after boiling .. ie ae ae al Ops 

», 15.—Analysis of water of land sprees and of water used for 
irrigation .. oe ounces 

Le .—Determination of nitric acid in a sample of water . plies 

N.B.—The above Scale of Charges is not applicable to the case of persons 
commercially engaged in the Manufacture or Sale of any Substance sent for 
Analysis. 

The Address of the Consulting Chemist of the Society is, Dr. Aucustus 
VoELcgKER, F'.R.S., 11, Salisbury Square, London, E.C., to which he requests that 
all letters and parcels (postage and carriage paid) should be directed. 

{By order of the Council, 
H. M. JENKINS, Secretary. 
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INSTRUCTIONS FOR SELECTING AND SENDING SAMPLES 

FOR ANALYSIS. 

ARTIFICIAL MANURES.—Take a large handful of the manure from three 
or four bags, mix the whole on a large sheet of paper, breaking down with the 
hand any lumps present, and fold up in tinfoil, or in oil silk, about 3 ozs. of the 
well-mixed sample, and send it to 11, Satispury SquareE, FLEET STREET, E.C., 
by sample post: or place the mixed manure in a small wooden or tin box, which 
may be tied by string, but must not be sealed, and send it by sample post. Ifthe 
manure be very wet and lumpy, a larger boxful, weighing from 12 to 15 ozs., 
should be sent either by sample post or railway. 

There must be no writing or printing in the packet or its cover in addition to 
the address: Dr. Aucustus VorLckKErR, 11, SALISBURY SQUARE, FLEET STREET, 
Lonpon, E.C., and the address of the sender of the parcel, and the number or 
mark of the article sent. 

These particulars must in all cases be given not on loose pieces of paper but on 
small labels attached to the samples or packages containing them. 

The samples must be sent in covers, open at the ends or in boxes, bags of linen 
or other materials, which may be fastened by string, but must not be sealed, so 
as to be easily examined. No parcel sent by sample post must exceed 12 ozs. in 
weight, or 2 feet in length, or 1 foot in width or depth. 

SOILS.—Have a wooden box made 6 inches long and wide, and from 9 to 12 
inches deep, according to the depth of soil and subsoil of the field. Mark out in the 
field a space of about 12 inches square; dig round in a slanting direction a trench, 
so as to leave undisturbed a block of soil with its subsoil from 9 to 12 inches deep ; 
trim this block or plan of the field to make it fit into the wooden box, invert the 
open box over it, press down firmly, then pass a spade under the box and lift it 
up, gently turn over the box, nail on the lid and send it by goods or parcel train 
to the laboratory. The soil will then be received in the exact position in which 
it is found in the field. 

In the case of very light, sandy, and porous soils, the wooden box may be at 
once inverted over the soil and forced down by pressure, and then dug out. 

WATERS.—Two gallons of water are required for analysis. The water, if 
possible, should be sent in glass-stoppered Winchester half-gallon bottles, which 
are readily obtained in any chemist and druggist’s shop. If Winchester bottles 
cannot be procured, the water may be sent in perfectly clean new stoneware spirit- 
jars surrounded by wickerwork. For the determination of the degree of hardness 
before and after boiling, only one quart wine-bottle full of water is required. 

LIMESTONES, MARLS, IRONSTONES, AND OTHER MINERALS.— 
Whole pieces, weighing from 3 to 4 ozs., should be sent enclosed in small linen 
bags, or wrapped in paper. 

OILCAKES.—Take a sample from the middle of the cake. To this end break a 
whole cake into two. Then break off a piece from the end where the two halves 
were joined together, and wrap it in paper, leaving the ends open, and send parcel 
by sample post. The piece should weigh from 12 to 15 ozs. If sent by railway, 
one quarter or half a cake should be forwarded. 

FEEDING MEALS.—About 3 ozs. will be sufficient for analysis. Enclose the 
meal in a small linen bag. Send it by sample post. 
On forwarding samples, separate letters should be sent by post to the laboratory, 

specifying the nature of the information required, and, if possible, the object 
in view. 

H. M. JENKINS, Secretary. 
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SMlenrbers’ Botanical Privileges. 

The Council have provisionally fixed the following rates of 
Charge for the examination of Plants and Seeds for the bond fide 
use of Members of the Society, who are particularly requested, 
when applying to the Consulting Botanist, to mention the 
kind of examination they require, and to quote its number in 
the subjoined Schedule. The charge for examination must be 
paid to the Consulting Botanist at the time of application, and 
the carriage of all parcels must be prepaid. 

No, 1—A general opinion as to the genuineness and age of a 
sample of clover-seed (each sample) an 20 

» 2.—A detailed examination of a sample of dirty or impure 
clover-seed, with a report on its admixture with seeds of 
dodder or other weeds (each sample) .. *s ow =e Os: 

», J.—A test examination of turnip or other cruciferous seed, 
with a report on its germinating power, or its adultera- 

5s. 

tion with 000 seed (each sample) 5 te ++ 10s. 
», 4.—A test examination of any other kind of seed, or corn, with 

a report on its germinating power (each sample) ee LOS: 
,, 0.—Determination of the species of any indigenous British 

plant (not parasitic), with a report on its habits (each 
species) .. ot tt, Be ag ae oe 

», 6.—Determination of the species of any epiphyte or vegetable 
parasite, on any farm-crop grown by the Member, with 
a report on its habits, and suggestions (where possible) 
as to its extermination or prevention (each species) .. 10s. 

», %.—Report on any other form of plant-disease not caused by 
insects... oc a0 bs nd ae ical One 

;, 8.—Determination of the species of a collection of natural 
grasses indigenous to any district on one kind of soil 
(each collection) .. nc sig Ab He «a ellOs: 

INSTRUCTIONS FOR SELECTING AND SENDING SAMPLES. 

In sending seed or corn for examination the utmost care must be taken to 
secure a fair and honest sample. If anything supposed to be injurious or 
useless exists in the corn or seed, selected samples should also be sent. 

In collecting specimens of plants, the whole plant should be taken up, and 
the earth shaken from the roots. If possible the plants must be in flower or 
fruit. They should be packed in a light box, or in a firm paper parcel. 

Specimens of diseased plants or of parasites should be forwarded as fresh as 
possible. Place them in a bottle, or pack them in tin-foil or oil-silk. 

All specimens should be accompanied with a letter specifying the nature of 
the information required, and stating any local circumstances (soil, situation, 
&c.) which, in the opinion of the sender, would be likely to throw light on the 
inquiry. 

N.B.— The above Scale of Charges is not applicable in the case of Seedsmen 
requiring the services of the Consulting Botanist. , 

Parcels or letters (Carriage or Postage prepaid) to be addressed to Mr. W. 
Carrutuers, F.R.S., 25, Wellington Street, Islington, London. 

H. M. Jenxins, Secretary. 

LOXDON : PRINTED BY WILLIAM CLOWES AND SONS, STAMFORD STREET, 

AND CHARING CROSS. 
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