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Arr. ‘Took Ow a New»Method of recording differences of North 
Polar Dista istance or Decknation by Electro-magnetism’; by 
Prof. O. M. Mrrcnet, Director of the Cincinnati Observa 

I wave hertitofor’ declined jubbiohiing any. ; ccount of 
the new methods of astronomical observation in use at the Cin- 
cinnati Observatory, partly because the subject was constantly 
developing by new experiments, and partly because at the New 
Haven meeting of the American Association for the Advance- 
ment of Science, this subject, at my request, was referred to a 
committee for examination. The report of this committee. hav- 
ing now been made, and the whole subject having assumed (by 
another year’s examination and experiment) a more definite and 
positive form, it is now proper to present some general features 
of this new method, some results already reached, and the prob- 
able Se A which remain to be made when suitable natatt 
ments e been provided for the. 

- Observers a well aware of the difference ‘heinoin chats 
tions for Right Ascension and Declination. In the first, the prin- 
ciple of repetition has been extensively introduced with the: best 
results, while as to the other, reliance is mainly placed on the aecu- 
racy of a single bisection of the star observed on one declination 
wire. More than two years since a plan had been: executed by 
myself, and applied to practice in the Cincinnati : 

Sxconp Sertzs, Vol. x1, No. 37.—Jan., 1852. 



2 Ona New Method of recording differences of Declination. 

old methods. More than a year has elapsed since I presented to 
the American Association some three thousand observations, — 
taken in twelve nights, by the new apparatus, (a number exceed- 
ing the recorded observations of a'whole year at one of the old- — 
est European observatories,) each of these observations present- 
ing an accuracy superior to those obtained by the o . 

This astonishing rapidity and accuracy gave rise to a debate, 
and finally to the appointment of the committee above alluded 
to. A multitude of observations have been made during the 
past year, (and in accordance with the request of the chairman 
of this committee,), varied with a view to test in every way the 
powers of the new machinery. The results, as will be seen by 
examiuing the report of the committee, were entirely satisfactory. 

t is proper now to state that, by the new invention, the transit 
instrument is converted, (at trifling expense;) into a declinometer, 
or instrument for measuring N. P.D., or declination. The ob- 
server is released from the necessity of reading a divided circle, 
and the position of his instrument at the moment his star is bi- 
sected by the declination wire, is, by a single touch, engraved on 

t of any minute distances.. The instrument used thus 
far is a transit by Dollond, the property of the U. 8. Coast Sur- 
vey, and furnished by the Superintendent of that work. It is of 
old construction, about five feet focus, and although the defini- 
tion of its object-glass is satisfactory, yet the optical power 1s 
low, and a bisection by it is far inferior to one made with-a pow- 
erful object-glass. The new machinery attached to this transit, — 
to convert it into a declinometer, was made in the Observatory by _ my assistant and myself, and is, of course, comparatively rough. — 
The micrometer was made in this city, and although of work 

. examina- — 
tions have been confined to zones not exceeding twenty-five de- — 
grees in width. There is no difficulty however in ‘extending — 
these researches through the entire heavens 
ing on the same night the entire sweep 
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In case a known catalogue is under review, the amount of 
work done during the night will depend solely on the rapidity 
with which the finders of the telescope can be set. If we allow 
for each star three minutes, (which with an assistant to set has 
been found suflicient,) we have without difficulty 200 observa- 
tions on twenty different objects within the hour, and for a night’s 
work of five hours, one thousand wires or observations record 
on one hundred stars or other objects. If however the work 
done is independent of any catalogue, and we are sweeping the 
heavens it zones, there is no difficulty in recording both R. A. and 
declination on single wires just as rapidly as the stars see 
themselves, even up to 300 stars per hour of time. This 
actually been done. For the purpose therefore of cataloguing the 
heavens, the new methods offer advantages of the highest im- 
portance. 

We now present some of the results tending to demonstrate 
the degree of precision already reached in the determination of 
differences of declination. As the whole subject was a 
new, no advantage could be gained from the experience of o 
observatories, and hence’ the difficulties which have been ronal 
Were encountered tinder the most unfavorable eral yet 
Having however implicit confidence in the grea in- 
volved in the new machinery, I never doubted $e a moment that 
the discrepancies which arose would finally be cn to mechan- 
ical defects, or to accidental and unanticipated ca 
My attention has been exclusively directed to this single point. 

vine what a wh re error could the new = 150 roid repeat its 
ifferen 

ticabilit 

In my very earliest obsdevutions with fen declination wires, 
more than two and a half years’since, a simple inspection of the 
record in the shape of ten delicate wedged-shaped dots on metal, 
with a powerful microscope, demonstrated at once the perfection 
with which these records were made within the narrow space oc- 
cupied by these ten dots. The wires were as nearly parallel and 
ho mg as we could place them. Yet the small inequalities 
of distance were always measured with a precision only limited 
by the power of bisection under the circumstances existing dur- 
i the observation. When the weather was tranquil and the 
stars steady, the most admirably accordant results were reached : 
calmly when the stars were dancing ot ill-defined, dis- 
poe ec ear were recorded, doubtless due to errors of bisection. 

pe 2 4 ont eae st 



4 Ona New Method of recording differences of Declination. 

‘ment within the above narrow limits, inasmuch as the. wider 
range of observation will include the more restricted. 

- When on a comparison of the work of two different nights, 
the discrepancies were reduced to the fraction of a second of are, 
it became manifest that the micrometer was (as built) incapable 
of measuring with certainty such minute quantities. 1 had 
neither time nor means to build a new and more perfect instru- 
ment, and finding the micrometer reliable for half a dozen revo- 

-lutions of the micrometer screw, a method of intercomparison 
e work of two different nights occurred to me, which with my 

defective micrometer would test in the most absolute manner the 
powers of the new machinery. This was as follows, viz. 

The stars of the catalogue were observed during one night on 
the odd wires, 1, 3, 5, 7, and 9, leaving the spaces blank on the 
engraved record, which corresponded to the even wires 2, 4, 6,8 
and 10. Every thing remaining untouched, on the. following 
clear night the same stars were observed on these even wires, al 
thus a decade of dots was recorded, of which five were engraved 
on one night, and five others on the following one. . 

These records thus intermingled and interlocked, were now 
easily read by the micrometer, and falling as they did within the 
limits of reliable performance of the micrometer, the capacity of 
the instrument to repeat itself on different. nights was tested in 
the most absolute manner, no matter if. the stars observed com- 
prehended a zone of even 25° or 30°. _ It is proper to remark that 
in all these observations I was assisted by Mrs. Mitchel, the stars 

corded by another, no bias could possibly be given to the person 
ing... 

idiosyncracy, while the readings being made by one person and re- ! 

In our first experiment of interlocking observations, forty-eight 
c hours elapsed before it be ame possible to remove the metal plate — 

from the pier, during which interval of time there were constant ; 
changes in the atmosphere, with storms of rain and wind. It — 
was therefore with no small anxiety, that on closing the observar — 
tions the microscope was turned npon the decade of dots, the — 
work of two nights at intervals of forty-eight hours, amination, was in the highest degree satisfactory. The dots were _ placed with a precision and beauty perfectly astonishing, and no 
eye, thus far with the microscope itself, “wt been ahinia mark — 
the difference between a decade of dots: struck on two different — 
nights, and one struck all on the same night. . It did not require — 
the micrometer screw to decide the question as to whether the 
instrument had repeated itself on the two different nights. This 
was obvious froma mere inspection of the dots by the. micro- scope. In two instances on the extreme stars there was a slight 
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deviation from the uniformity of the placing of the dots. I sus+ 
pected this to be owing to the action of the wires attached to the 
arm and conducting the current from the battery through the 
electro-magnet. Ample length was given to the wire, but there 
yet remained in it a sufficient stiffness to affect the place of the 
arm in its extreme positions, by a minute amount. ‘This was 
fully demonstrated by experiment on the following night. A star 
was brought to bisection on a wire, and while thus located, the 
conducting wires were geutly touched by the hand of the. ob- 

rand the instrument was seen to yield to every touch. A 
source of error was thus detected of a minute character indeed, 
but of vast importance where tenths of seconds of are were the 
quantities under examination. The admirable agreement now 
found to exist uniformly between the work of different nights 
encouraged me to go back and remeasure with greater care the old 
work still remaining engraved on the plate. By using a mean of 
two or three measures the observations were brought to the most 
surprising coincidence. I did not attempt a remeasure of all the 
observations, but contented myself with a rigid examination of a 
single pair of N. A. stars, among whose observed differences of 
declination average discrepancies existed. I copy the final re- 
sults, remarking simply that the observations were made between 
the 26th May and the 30th June inclusive 

The following are the decimals of a revolution of the microme- 
ter screw in the ten observations. 

Second of arc. 

a agen to é Bootis -6836 Diff. from mean (0017. = *; - 
‘6609+ “ 9210 

oP) BOD 4.0) ct 7 RES sas 
Fes | , “s *6883° cc ee 0064 0 -256 

6c 6 6906 7 “sc ‘0085 0 340 

3 = 6757 “ in; See 0 -208 
“ “« 6699 «  -0120 0 -480 
“ 6c ec rt -0067 0 -268 
(73 ce *6905 “c 6c “0086 0 +344 

“ Se, PETS oe “  -0054 0 220 
Mean -6819 0 -340 

Prob. error, 0/250 
« Cor. to ¢ Bootis, Greenwich Obs., 1840, 

‘6 “ £6 

0-05 
' 1 61 

“ mc ; + b 64... 

$s ng “ 1 -02 
$ ag ie ey 
“ ‘ “ > 67 > 

fs ee “ec “ 1 -39 

: “  “ “ 0-81 ~ 

ie 4 sa i 20 4 - 
oe ri “ 2 520 Peer 

re - Teas 

si a “401 Prob. error, 13. 
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I shall now present a few measures of the sun’s diameter, in 
which it must be observed that only relative quantities are ob- 
tained. Taking the N. A. as accurate on any one day of those 
indicated in the observations, we found the power of the new 
apparatus to trace the apparent changes in the sun’s diameter. 
This is not yet absolute work. 

Observations of the © Diam. Cin: Obs. Sept., 1850. 
Obs. Diff. omp. 

Sept. 3, 1906-68 1906-40 +0°28 
- 4, 1907-40 190680 +0-60 

5, 1906-82 1907-40 —0 
6, 1907-62 1907:80 —0°18 
%; 1906-73 1908-40 —1) 
9, 1910-74 1909-40 + 1:34 

12, 1911-58 1910-80 +-0:'78 
13, 1910-17 1911-40 — 1:23 
16, 1912-44 1913-00 — 0-56 
17, 1912-65 1913-40 —0°75 
19, 1914-74 1914-60 -+0°14 
20, 1916-00 —«1915-20 40:50... 
21, 1916-62 in. ee 

1851. . 
May 15, 1900:10 1900 02 -++0:08 

22. 1897-80 1897-60 40-20 
24, 1897-46 1896-80 — 0-66 

96, 1896-07 1896-20 —0-13 
The work in 1850 was measured with the defective microme- 

ter, and I attribute the increased discrepancies to this cause, rath- 
er than to any inaccuracy in the observations or’records. ~ 

On the application of the principle already explained, of inter- 
mingling the observations of two different nights, most of the 
arge discrepancies which had for a long time annoyed me, and 
which I felt were due to imperfections in the micrometer (but 
which I had not hitherto been able to demonstrate) all disap- 
peared, and the results have since exhibited the most surprising 
harmony. I shall present only a few specimens of the work 
done, as a more full and elaborate report will be made hereafter. 

Observations of June 16th and 17th, 1851. 
16th. 17th. ~ Diff. Seconds. 

Observer, M. ¢ BootistoB.A.C. 4969 L. 6060 6064 0004 0016 
.t4 0 +852 | L. «Corone 6508 6420 0088 

M. 4706 3397 3288 0109 0 -336 
se M.« Bootis 8877 8687 0190 0 “760 
“ M. 4933 8882 8663 0199 0-796 
«“ L. 5120 1430 1268 0162 0-648 
‘6 - LiaSerp. 2245 2252 0007 0 ‘028 

5 ae pao ee 

0 418 

a ie See ees 
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16th. 17th. Diff. Seconds, 
M.. « Bootis to 4969 L. “6060 6064 0004 0”-016 

~ 4969... ** .« Cor..L. 0448 0351 0097 0 -338 
«Cor, ‘ 4706 M. 6889 6873 0016 0 -064 

4706 “ « Bootis M. +5480 5399 0081 0 +324 
« Bootis * 4933 L. 0051 9946 0095 0 -380 
4933 * 5120 L. 2553 2605 0052 0 :208 
5120 “aSerp. M.  -0815 “0992 0177 0 -738 

) 0 302 

B. A.C. No. 6084, to 6323 5820 5896 0076 0/304 
< me é Bootis 1335 1319 0016 0 -064 
“ “ « Corone 1407 1399 0008 0 -032 
“ “ 6657 1662 662 0000 0 -000 
“ “ 6106 6430 6614 0234 0 -936 
“6 “6 6589 7340 7 0040 0 -160 
“ “ « Bootis 1530 1670 0140 0 540 “ mt (ae 1669 1699 = 0030S 0-120 © “ $6 « Herculis 9980 0046 0066 «=O 
“ “ « Serpentis 0540 0576 0036 0-140 

10)2 -560 

2)0 -256 

0 -1280 
Here it will be seen there is no accumulation of error due to : : 

between stars may be accomplished with an accuracy equal to 
the best micrometer work, when the stars are but a few seconds 
apart. 

The best work done in the world, (so far as I know, ) has been 
accomplished in the Imperial Russian Observatory at Pulkova, 
and is reported by M. Struve in his great work on that institution. 
y the greatest refinement of art and skill on a few stars, the 
( nee between the determinations of different nights has 

been brought to within a limit of probable error of two-tenths of 
one second of arc. It will be seen by examining the results re- 
ported, that the new method, in the very infancy of pend a- 
tion, with defective instruments, low optical power, an with in Wei ay a eee, re g to contend with, h , ady rivalled 
Eo 
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ferences of declination) to forty hundredths of one second of are. 
But the old methods have already been pushed to their ultimate — 

limit of attainable precision. Of this, I think any one will be 
convinced who will read M. Struve’s admirable History of the 
Pulkova Observatory and its instruments. On the contrary, in 
‘the new method almost nothing has been done. Any one who 
has used telescopes of low power and those of great power, need — 
not be reminded of the extraordinary advantage which high op: 
tical power and good definition gives in bisecting a star. 4 

n the great refractor of the Cincinnati Observatory, ¢ Bootis — 
is divided into two beautiful stars some two seconds of are asun- 
der, each round and sharp, while in the small instrument used 
in the foregoing observations the same star appears as a single — 
object, a large mass of light. In case it were possible to employ 
fae ortiens power of the great refractor, the most astonishing — 

_ Increase of accuracy might be anticipated. If such an object 
glass were mounted as a transit, the records would then be made. 

+ 
very conveniently on the cireumference of a circle thirty feet in 

power of stereotyping the positions of the instrument, so that the — 
observations may be scrutinized at leisure and be read and re- 
until the error of reading up shall be reduced to an insensible 
quantity ; this cannot be done in any other method. oo 

at then may we not anticipate from the application of this 
new machinery under favorable circumstances to the examination 
of the heavens. If Struve dared pronounce his instrument com — 
petent to the determination of parallax, proper motion, é&c., with — 
results discrepant to two-tenths of one second, then indeed has 
the new machinery converted a small inferior transit into an instr 
ment competent to cope with these grand mechanical | ions. 
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Apply it then to instruments of perfect construction, of high 
optical power, with equal advantages of high mechanical perfec- 
tion, with a full ten wire diaphragm, interlock, the observations 
until the power of the micrometer is fully and positively deter- 
mined, and then who will dare to anticipate the results which 
may be reached by such a combination of science and mechanical 

wer. Motions which have hitherto required centuries for their 
detection and measurement, variations. in the proper motions of 
the fixed stars, which have only been suspected, parallax annual 
and systematic, even the positions of the double stars themselves, 
may not all these, to say nothing of aberration, nutation, preces= 

_ sion, fall fully within the range of rapid and positive research. 
~ With the delicate and powerful machinery for determining 
R. A., on which no less than twenty-five wires are successfully 
employed, combined with this no less powerful means of meas- 
uring difference of declination, may we not hope that even in the 
lifetime of a single observer some of the dark problems of the 
heavens which now defy our utmost efforts, may be resolved and 
yield up their long and deeply concealed mysteries. My only 
regret is that I do not possess the: means to execute an immedi 
application of these new methods to the resolution of these hig 
and profound problems. onl 

% 

Heer Ary 
+ 

Arr. If —On the Distribution of Manganese ; on the Eristence 
of Organic Matter in Stalactites forming Crystallized and 
Amorphous Crenate of Lime ; and on the Origin of Stratifi- 

- eation; by Davin A. Wetts, Cambridge, Mass, _— 

I.’ On the Distribution of Manganese. 

THE occurrence of pebbles and water-worn stones in many of 
the streams and water-courses of New England, which. have 
their origin among, and run over, igneous and metamorphic rocks, 
is by no means uncommon, and has doubtless attracted the atten- 
tion of every observer. When the bed of a stream in which 

tation of the black oxyd of manganese, and occurs independently 
_ on almost every variety of stone. : sips 

In the Edinburgh new Philosophical Journal. for July, 1851, 
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exuding from some rock or stratum containing manganese In a 
minor degree of oxydation, and acquiring the higher degree by 
the absorption of oxygen and at the same time the cementing 
quality.” Dr. Davy also infers that manganese exists in the Vie 
cinity of these incrustations in large quantities, and advises 
special inquiry in search of it. 

lowing to be a full and satisfactory account of the origin of this 
phenomenon. . 

The manganese exists in almost all the igneous and metamor- — 
phic rocks of New England, and I may say in other parts of the 
world, generally as a double carbonate of lime and manganese. 
When the waters of the springs, brooks and rivers flowing ovet 
these rocks, become charged with soluble organic matter, inthe © 

meadows, the carbonates of lime and manganese enter into selu- tion. At such times manganese may generally be detected in these waters, as has been done by Drs. ©. T. Jackson and others. When the water holding the manganese in solution becomes broken and thrown up in the passage of falls or rapids, consequently exposing it to the influence of the atmosphere, es : nese 
luble — 

completely blackened or discolored, while in other places no such © depositions exist. Beautiful examples of this phenomenon may — be seen at some points on the Merrimac river, and indeed in 7 
and 

almost every rivulet in New England. 
I have also noticed similar depositions between the divisional strata planes of sandstones in the valley of the Connecticut, thus — | 

seaneag that apparently the same agencies were at work during fa he deposition of these rocks as at the present day. we 

OS Bee Re ee 
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As an example of the extent to which manganese exists in 
some of the older rocks of New England, I submit an analysis 
of an altered rock, occurring somewhat extensively in the neigh- 
borhood of Nahant. The analysis was made at my request by 
Mr. John Hague of the Cambridge Laboratory, and afterwards 
verified by Mr. Joseph Ela. 

i 03, 52:17 
Fe* 03; 9- 
Mn? 03, 26:72 
Al? O03, 8:43 
Ca O, 0:37 
Mg O,. ° 0:60 
HO, 2:02 

Total, 100-09 

2. On the existence of Organic Matter in Stalactites and Stalag- 
mites, forming Crystallized and Amorphous Crenate of Lime. 

In the eighth chapter of Liebig’s Agricultural Chemistry, ed- 
ited by Playfair, there is given the result of some examinations 
of stalactites from caverns in Germany, and from the vaults of 
old castles upon the Rhine, made with the view of ascertaining 
the fact of the presence, or absence of organic matter in these 
bodies, either combined or uncombi 

The result may be stated in the words of the author, Prof. 
Liebig. The stalactites from the caverns “contain no trace of 
vegetable matter, and no humic acid, and may be heated to red- 
ness without becoming black.” Int the stalactites from the vaults 
and cellars of old castles, he says, “we could not detect the 
smallest traces” of humic acid. “ There could scarcely be found 
a more clear and convincing proof of the absence of the humic 
acid of chemists in common vegetable mould.” Under the term 
humic acid, Prof. Liebig undoubtedly means to include all those 
organic acids arising from the decomposition of vegetable matter, 
and which have received the names of crenic, apocrenic, geic 
and humic acids. 

Having been informed by Dr. A. A. Hayes of Boston, that he 
had in numerous examinations arrived at results directly opposed 
to those of Prof. Liebig, I was induced at his suggestion to make 
an examination of a large number of stalactites and stal 
obtained from various localities, with reference yeas to the — 
ence or absence of organic matter in these 

The specimens examined were all from pee Seenel ovine 

tions, and were obtained from various parts of the United States; 
from Trieste in Austria, sean and the Sandwich Islands. In 
color they varied from an al ae white, to red, yellow : 
brown of different shades; and in crystalline character, from 
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re 

in deposition. 
acid solution, it is | 

them their various colors, - 1 would by no means call in question © 
the accuracy of the experiments of Prof. Liebig, further than — 
that as far as my observations extend, crenic acid in the presence — 
of lime, and combined with it passes over like oxalates, upo — ating, into carbonates, without perceptible blackening... 9) ~ It may here be added that Prof. Johnston of England, describes _ a compound of alumina with renic acid, oceurring in caves of — 

crenic ac | existenc? 
in stalactites was also announced by Dr. Emmons of Albany) 

She oan wee. My results can therefore be considered but a 
the verification of those obtained by others. 
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3. Observations on the Origin of Stratification. 

The general idea respecting the origin or cause of stratifica- 
tion, as expressed in geological text-books, or as inferred from 
the writings of geologists, seems to be this; that strata or the 
divisions of sedimentary matter have been produced either by an 
interruption of deposition, or a change in the quality of the ma- 
terial deposited. This idea is well illustrated by the deposition 
of matter of tides or inundations, its subsequent consolidation, and 
a renewed deposition on the plane of the former deposit. That 
ancy is really the cause of stratification in very many or most 
nstances, I do not dispute ; but that these are other causes which 
tetid’ to produce and have produced stratification equally extensive 
and varied, is, I think, clearly shown by the following observations. 

y atte ntion was first drawn to the subject during the past 
summer, while engaged in the analysis of soils. By the process 
adopted, the soil was washed upon a filter for a considerable 
number of days, in some cases for a peng -as lo 
and subsequently dried at a temperature of 250° I’ah. The resi- 
due of the soil left upon the filter, Engin chiefly of silica and 
alumina, was found after drying, in every instance to be more or 
less stratified, and that too by divisional planes in some 
at all coincident with any division of the materials, although this 
is apt to take place. The strata so produced were in some in- 
stances exceedingly perfect and beautiful, not altogether horizon- 
tal, but slightly curved, and in some degree conforming to the 
shape of the funnel. ‘The production of laminz were also no- 
ticed, especially by the cleavage of the strata poco into thins 
delicate, parallel plates, when moistened with w hes 
rangements, it is evident, were not caused by any. apieiption or 
renewal of the matter deposited, or by any change in the quality 
of the particles deposited, but from two other causes entirely dis- 
tinct, and which I conceive to be these; first, from a tendency 
in earthy matter, subjected to the filtering, soaking and washing 
of water for a eaten period, to arrange itself according to 
its degree of fine or perhaps according to the specific gravity 
of the particles, any thus form strata; and secondly, from a ten- 
dency in earthy matter, ‘consolidated both by water and sub- 

he case, as was proved by the Sertasiins noted, and wh 
also pasar oh by the examination of almost bint rat 
fied roc _ At the Boned slate cei near Charlestown, Mass 
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the lines formed by differences in the quality of the component 
particles is beautifully marked on almost every slab, yet the di 
visions into layers are not coincident, and there is not a tendency — 
to divide along the lines of arrangement. 
At some points in the valley of the Connecticut where the — 

sandstones remain unaltered in any great degree by heat or dislo- 
cation, the stratification produced by these several causes may bi 
clearly seen and studied. On the western edge of this deposit, 
opposite Springfield, we have rocks composed of layers which 
would at once be referred to the production of tides or inunda-_ 
tions by the most inexperienced observer. ‘The strata here vary 
from the fraction of an inch to an inch in thickness; they are 

also covered with mud-cracks, and the various markings which 
are usually found upon a shore or beach. In other portions of _ 
the valley we have strata divisions, occasioned by the lines which 
separate materials differing either in quality or nature; as the — 
shales from the sandstones, the conglomerates from the fine sand- 
stones, or the highly bituminous shales from those less bitumin- 
ous. And then upon the extreme eastern edge of this sandstone 
deposit we find strata, the leaves of which measure from one to 
two, and some instances three feet in thickness, some layers em-_ 
bracing in themselves matter ranging from a coarse conglomerate — 
to the finest sand; and yet none of this collection of materials, 
within the limits of the particular layers in which they are in- 
-cluded, exhibits the slightest tendency to. break or divide in any 
one direction more than another. bs 

_ The observations here stated, Iam happy to find have beet 
also noticed to some extent by others conversant with the subject 
of stratification. Sawdust subjected to the filtering action 0 
water, has been observed by Prof. Agassiz to assume a regular — 
stratified appearance. The same has also been noticed by. Dr. 
Hayes of Boston, in the vats in which clay used for the manu: — 
facture of alum is washed. Dr. Emmons of Albany has referred — 
me to an instance of a clay bed in which the strata of one por- — 
tion are distorted and inclined, apparently from a force acting lat- — 
erally or from below, but which force evidently could not have — 
so acted from the perfectly regular and undisturbed condition of 
the surrounding clay strata; the inclinations must, therefore, ac- 
cording to Dr. Emmons, be referred to a peculiarity of deposition — 
ora subsequent division at an angle on consolidation. I have — 
also noticed regular stratification in the dried deposit of a le 
- 

. a : . in the streets, where no apparent change in the character of the — 
materials deposited could be noticed, and where there was cet 

cases of what are now considered disturbed and tilted strata, are 
in none other than their normal condition. 
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Art. IIl.—Instructions for making wet Preparations of Animal 
Substances ; by Henry Goapsy, M.D., F.L.S., formerly Dis- 
sector of Minute Anatomy to the Royal College of Surgeons 
of England. 

If the object be merely a filmy tissue, take a piece of glass of 
good quality, good surface, and flat ; the substance is not mate- 
rial.* Clean it with liqnor potasse or dilute sulphuric acid, or 
use both these fluids, mixing them on the glass; they eflervesce, 
ecompose each other, and at that moment, clean the glass; rinse 

it in clean soft water and dry it with either a clean muslin hand- 
kerchief, or a piece of chamois leather ; now test it witha drop of 
water placed on the center of one side of the glass, and if the 
water can diffuse itself evenly over the whole surface, the glass is 
clean ; if not, it must be made so. 

This, which is frequently the most difficult part of the whole 
process, being accomplished, place the glass in the vessel in 
which the tissue to be mounted lies in preserving fluid, and float 
it on to the glass; withdraw the latter carefully from the vessel, 
With a fine (needle) point adjust the tissue to the center of the 
glass, and soak up the excess of fluid with a camel’s hair pencil, 
leaving enough to cover the preparation. Now take a piece of 
thin glass, snch as is used by microscopists, previously cut of 
less width than the slide or glass on which the tissue lies, and 
having cleaned it by the mode described, hold it at one end bya 
pair of finely pointed forceps, and apply the other extremity, hold- 
ing it almost vertically, to such portion of the other glass as to 
leave the preparation in the center of both. 

_ Gradually lower the top glass, and the fluid will run before it 
until the preparation be covered, and the top glass finally rest 
upon the lower one. 

A quantity of fluid will yet remain outside the top glass which 
must be carefully taken up with the camel’s hair pencil until the 

am, ried 
that neither acid, nor potash can clean a piece of glass 

e it to endure the test Lads erate in such case a watery so- 
arabic may be'used, or, what is still, better—the human saliva will 
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surface of the lower glass, around the top one, be made guite dry, 
when. the following cement must be applied to the clean, dry 
glasses, to shut in the fluid, and render the preparation permanent. 

Take Egyptian asphaltum and dissolve it in camphene to the 
consistence of a thick paste; this process is greatly facilitated by 
the application of moderate heat. Keep it in a well secured ves- 
sel, and label it. Then take japanner’s gold size, which may 
be obtained at the varnish makers, but generally it is too thin, — 
because new. Iuspissate it by the continued application of heat 
until it acquire the consistence of molasses, then with a muller, 
upon a marble slab, grind up with the gold-size as much lamp- 
black as you can, until you have formed a very stiff paste; this — 
should also be well secured and labelled. The properties of — 
these ingredients are as follows: 

Asphaltum is hard and brittle. 
Gold-size is highly tough, and elastic, and retains these proper- 

ties for many years. y combining elements respectively too — 
hard, and too soft, the one is made to counteract the objectiona- 
ble properties of the other, and the lamp-black not only assists to 
give good consistence to the whole, but is desirable from its in- 
destructibility. 2 

Japanner’s gold-size is composed of boiled linseed oil, dry red 1 
lead, litharge, copperas, gum animi, and turpentine. 

o use the cement, take equal parts of each of the above ma- 
terials, taking care that the gold-size composition should rather 

ponderate over the asphaltum, than the contrary ; mix them 
intimately on a slab with a small palette knife; if too thick to 
work well, add a few drops of camphene, but beware of making 
tt too thin. Apply the cement, thus made, to the outer margin 
of the top glass; do not use too much for the first coat, but 
rather by successive layers, applied at different periods, fill with 
cement the space between the lower and upper glasses of the 
preparation, until a good solid layer be formed, when the process is 
complete. It is, however, most important ¢o tsolate the several lay- 
ers of the “ black” cement, for the turpentine contained ina newly 
applied coating will act upon, and partially dissolve, the old and 
dry layer; in this case, the upper surface being exposed to the 
atmosphere will speedily dry and contract, and acting upon the 
softened cement below the surface, will drive it between the 
glasses, and spoil the preparation. 

Hither of the following compositions may be used for the pur- _ 
pose of separating the layers of the black cement. 

Gum arabic, ‘ : ‘ : . 3 drams. 
Sugar, . : ; do. 
Corrosive snblimate, Pasa oe 1 grain. 
Water, sufficient to make a thick mucilage. | 
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Marine glue, dissolved in an excess of white-wood naphtha, to 
form a thin solution of the glue. This, which is by far the best 
application for the purpose, dries nearly as rapidly as it can be used. 

Having devoted upwards of thirty years of my life to the dis- 
section of small animals by the aid of the microscope, and in the 
preparation of the elementary tissues of all animals, from man 
ownwards, and being desirous of preserving and making per- 

manent the results of my (frequently) very tedious labors; my 
wants, in this respect, were necessarily peculiar. ‘The ordinary 
orm of vessel, then, (and now,) in common use—a bottle, was 
altogether unsuited to my especial necessity ; I could not place 
a botile under the microscope for the examination of its contents, 
nor see the preparations without the microscope, the aberration, 
resulting from the figure of the bottle, precluding the possibility of 
defining with precision, the preparation contained within. Thus, 
the work I had been able to accomplish by suitable optical assist- 
ance could not be rendered apparent to my friends, by the use of 
a microscope ; and whether it were an exposition of the nervous 
system, or other organic structure of an insect, or a minute 
injected tissue of a frog, or a man, they were alike inaccessible 
to unassisted vision; moreover, to increase my difficulties they 
required to be kept as wet preparations. Having been in the con- 
stant habit of dissecting under water, in tin pans of various forms 
and sizes, and always covering these pans with a plate of glass to 
keep out dust, &c., when they contained unfinished dissections, 
or an animal simply prepared for dissection, I was struck with 
the beautiful appearance of an insect, or other entire animal, 
lying as naturally as possible, with all its full proportions dis- 
played, retaining its characters in their utmost integrity, au 

arran as to be easy of access to the most superficial ob- 
Server. T vision, there could not be a more charming 
sight, than a finished dissection of the nervous system in situ 
of any insect, especially of the Blatta Americana—one of which 

dissected at ten years of age—while lying in the pan in 
which the dissection has been performed; and sorely have I 
grieved at the sadly changed appearance of the same insect, at 
the instant I placed it in a bottle containing alcoholic fluid, osten- 
sibly to preserve it, but actually to complete its disfigurement. 
Neither could I suspend a delicate preparation in a bottle, in such 

a manner as to insure its safety. With a quantity of air always 
contained in the bottle, the fluid is put in motion by the act of 

taking up the vessel to examine its contents, and the particles of 
fluid beating against a delicate tissue will inevitably in time 

k or displace the structure that had cost the patient labor of 
many tedious hours to dissect and display. Thus, by my own 
act, not unfrequently, and by the carelessness of othe 
Continually losing my preparations; and this determiner 

Szconp Srries, Vol. XIII, No. 37.—Jan, 1852. eee 
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attempt a form of vessel that should agree, as far as possible in 
all general particulars, with the pans, in which, I used then, and 
still continue, to dissect. Believing glass to be the very best ma- 
terial for my purpose, I consulted several operative glass-grinders 
on the subject ; who all declared the work I required could not 
be done, and that if it could be accomplished, the cost would 
prove prohibitory. Not to be diverted from my purpose, nor dis- 
couraged by the statements of the glass-grinders, I determined to 
try and work out my plans with my own hands, although I had 
not received education in any branch of mechanics. Moreover, 
in connection with my project as a whole, I required a good ce- 
ment for the glass vessels, and some other preserving fluid than 

cohol. These subjects occupied me more or less for twenty 
years, during which time the failures were frequently quite disheart- 
ening, chiefly as regarded the mechanical part. On one occasion, 

ssessed about three dozen of glass vessels, each full of fluid, 

street, London. In an evil hour I submitted my preparations to 
this instrument; the intense heat of the gases melted my cement, 

allow of their being treated in the way already described, 
although their characters can be preserved only as wet prepara- 

* The preparations here alluded to were subsequently purchased from me for 
£500 sterling, or $2500, by a private pierre, rade by H. R. H. Prince 
Albert, and presented by the su i to the Hunterian Collection, in the Royal College of Surgeons, where now i 

were also rewarded by 
’ remain. 

They late Sir Robert Peel, at that time First Lord of — 
te rrcasury, Who presented me with a check, on the Royal bounty fund, for £150 
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tions; for all such, a ced/, or a glass box, must now be prepared, 
and the following is the way to proceed. 

First, accurately measure the length, breadth, and substance 
of the preparation to be mounted; select a piece of flat glass of 
substance agreeing as nearly as possible with the thickness of the 
preparation and with a glazier’s diamond cut off two pieces from 
one-eighth to three-sixteenths of an inch wide, and of equal 
length; these are to form the sides of the cell; the ends must be 
of the same width but not so long. Although the cell should 
fit the preparation in regard to depth or thickness, a good space 
should always be allowed around the sides and ends, for example: 
I desire to make a cell for a preparation measuring one inch long, 
and five-eighths wide, I should make the cell one and a half inch 
long, and one inch wide, inside measure, when finished the prep- 
aration looks better, is more accessible to the microscope because 
the sides of the vessel are not in the way, and, what is most im- 
portant there is more room for preserving fluid than if the vessel 
be contracted to the actual size, or thereabouts of its contents. 
The depth should be exact for two reasons: one, that thereby 
the object is retained in the center of the cell, being lightly 

essed upon by the top, and bottom glasses; the other, that 
there being no greater substance of fluid between the object and 
the microscope than must needs be, a better definition of the ob- 
ject is obtained. ; 

When glass is cut with a diamond it always leaves a rugged, 
uneven surface; for example, when broken off, one piece of 
glass will present a series of projections, which have left corres- 
ponding cavities in the piece to which it was attached; when 
Placed together, they lock into each other and the addition of a 
thin layer of cement will form a perfect joint. 

Tavail myself of this fact in 
constructing cells of the kind fra 
just described, thus: fig. 1 rep- 
Tesents a piece of glass of the 
exact length and breadth, owé- 5 
side measure, that the cell is re- 
quired to be. i t 

The two long pieces, or sides : 
are first cut, and before breaking them off they are marked with 
the scratch diamond so as to include the ends. As the width of 
the cell is not always sufficient to admit a number of lines, I 
first make a diagonal mark, then 1 and 2—rarely 3, which is un- 
necessary. I now separate the pieces, discard number 5, ai 
take care to cement them to the bottom glass or slide, in the 
order in which they are marked, and to ensure accuracy in this 
spect, keep the marked surface upward. As it is necessar} ded 

have a bottom glass before we can cement the pieces just sci 
to give some 
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Description of the Slides. 

My peculiar wants have necessitated slides of larger size than 
that proposed for general adoption by the Microscopical Society 
of London; moreover, I had a collection of uniform preparations 
on slides of my size, long before that Society had existence. 
The slide I chiefly use measures when cut 3? inches, by 1gths: 
the glass should be the “ patent British plate,” before referred to, 
which being ground and polished on both sides is generally very 
flat: its substance varies from less than ,'gth to $th of an inch. 

2. j —T 

thick and rectangular 
in shape; on one of its 
long sides, a, is fasten- 
ed by means of pegs — 
or screws and glue another piece of mahogany, the guide board, b, 

mu 
A UA 

fur 

24 inches wide and # thick; this must be planed so as to be — 

true, as the front is to form a straight edge. By reference to the 
figure it will be seen that spaces have been cut out of the guide 
board, the use of which will presently appear, A flat rule or 
gauge should be made of mahogany, I! inches long and $ thick, 
the width to be ascertained as follows: mark out in card board 
a pattern of the slide intended to be used, apply the glazier’s dia- 
mond to a line indicating one side of the pattern and accurately 
measure the distance between the diamond and the other side, 
which will give the required width of the gauge. In other 
words, the gauge must be of the width of the pattern, less the 
“rake,” (or setting) of the diamond. In addition to gauges, a 
square is essential ; the most useful is of mahogany, one-fourth of 
an inch thick, with sides 64 inches long and solid, i. e., not open. 

he glass intended to be cut into slides should be placed on 
the cutting board, and if none of its sides have a true edge, & 
narrow slip must be cut off its entire length to form one. 16, 
straight side of the glass must now be brought against the guide 
board to ascertain if either of the sides, at right angles to the 
cut side be perfectly square with it; if not, it is only necessary 
to square one side: for this purpose place the side to be square 
so that it project a little beyond that part of the guide board 

a } rte 

* This figure should be a +} are Sart Co ae dentiakce | 
sai fe 2 Rae ge enn eae ee 
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slip in a direction ae to the former cut: thus the two sides 
of the glass are made 

Keep the glass still oe the guide board and removing the 
square, apply the gauge; cut the whole length of the glass and 
you have the width of the slides. Now turn the squared end of 
the glass just cut into the space at g,, pressing it firmly against 
the angles of the guide board, (which must also be made e quite 
true,) place the gauge against the guide board in its former posi- 
tion, cut the glass transversely, as shown by the dotted line, and 
you have the length of the slide; and in this way cut up the 
remainder of the slip of glass as far as it will yield slides of the 
proper length, 

In like manner the spaces d and e, in - guide board, give the 
length of other slides, the width of which has been cut previ- 
ously with other gauges adapted to ie purpose. By this ar- 
rangement of the cutting board one gauge is alone required to 
cut the width and length of a slide of any given dimensions. 
From the foregoing description it will be obvious that the ganges 
must be first made, the length of the spaces in the guide board 
determined by their assistance, and they must be cut in it before 
it be affixed to the cutting board. 

Grinding the Glass.—Unuless the slides are to be covered with 
paper, the sharp, rongh edges left by the diamond cut should be 
removed by grinding the glass. This can be accomplished on 
a perfectly flat stone of sharp grit with water; the process is 
greatly facilitated by the addition of emery, but ‘the best tool, in 
my experience, is a plate of soft pewter. 
My plate was formed in a mould made for casting the pewter 

plates on which to engrave music ; its outside measure, therefore, 
corresponds to the size of a printed page of music, but it is 4 an 
inch thick, aud weighs 14 lbs. It is important that the wit ah 

made quite flat, and every care should be taken to keep t 
so. Soft pewter is desirable because it contains a much shoei 
quantity of lead than the hard, in which tin preponderates. ‘The 
metal is used only as the vehicle of the cutting material, which 
isemery. ‘The latter, in time, becomes thoroughly impacted in 
the metal, so that it will cut with the assistance of water alone, 
and the wear of the plate is too trifling to be estimated. When 
in use it should always be charged well with “superfine” —s 

and water. Finer emery has no cut; and coarser tears the glass. 
ger the glass slide to be ground at an angle of about 45°, 

the outer line of the edge may alone touch the plate of 
Moar grind by a quick, light, circular motion—to and from, 

the corners—until the line be straight and beveled ; 
ap e the position of the glass to aes the realy, ead line 

same preage be now hold the 
the edge smooth. By beveling the 
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itable without this precaution ; it is true that beveling can be 
done at any time, but it is not easy to grind out the deep irreg- 
ular holes caused by splitting the edge. In this way, the four 
sides of the slide are to be ground. 

To keep the pewter plate flat, grinding should invariably be 
conducted all over its surface; but as this is somewhat difficult 
with small pieces of glass on a large surface of metal, I devote 
one side of my plate for slides alone, and reserve the other for pur 
poses where the utmost flatness is necessary. Its flatness, how- — 
ever, should be frequently tested with a straight edge, and if ele- 
vations appear, they should be reduced by grinding them down. 
Optical glass grinders and other mechanics, who require a plane 
grinding surface, have three similar tools; when one of them be- 
comes untrue by use, it is ground with one of the others, until 
they present a like surface, neither of them being true. Tool 

0. 1 being now ground with tool No. 3, the inequalities left by 
No. 2 are obliterated, and a flat surface is the result. As it would 
be particularly inconvenient for me to carry with me three plates 
each weighing 14 lbs. for the sake of keeping one of them true, 
I resort to another, but equally efficient plan: I take a piece of 
plate glass of the same length as the pewter plate, the width not 
being very material, with plenty of emery and water I grind the 
metal all over its surface with the flat side of the glass until they 
present a corresponding surface; if the metal be not sufficiently 
flat, I turn the glass and grind the other side: by this process 
the flatness of the metal may be insured. 

o abbreviate the time of edging the slides, it is expedient 
to hold one in each hand and grind them simultaneously ; and 
although this may be somewhat difficult at first, a little practice will , 
give all the facility and tact necessary for thus grinding two — 

_ glasses in the time of one. 

It failed; and for some months contin 
ventor made some specially for my use at the 

ued to fail, until the in-— 
College of Sur- — 

‘’ 
4 
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geons, with which I had the most complete success. As made 
or general use the marine glue consists of different degrees of 
hardness, distinguished by numbers, from one, downwards ; the 
particular composition made for me agreed nearly with the ordi- 
nary “No. 4,” but as in addition to caoutchouce and shell-lac—the 
staple ingredients of the marine glne—this contained another and 
most important material, as applied to glass, it was agreed to call 
it “No. 4, G. K.;” subsequently the same valuable ingredient 
enters into the composition of every form of marine glue, so that 
“No. 4” is now a sufficient description of it. 

Another and very beautiful preparation of the marine glue has 
been made in this country, suggested by Dr. P. B. Goddard of 
Philadelphia. 

It consists of caoutchoue dissolved inchloroform by the appli- 
cation of gentle heat to the consistence of a thick mucilaginous 
paste; then add clean, carefully selected tears of gum mastic, 
until the composition become sufficiently liquefied to use with a 
rush, when it should be filtered to free it from the dirt always 

combined with the gums in question. The gum mastic not 
only readily dissolves in chloroform, but it is a somewhat curi- 
ous fact that it should reduce the thick solution of India rub- 

the iron plate, and their free < PF fhe 
= neta aced in sockets in oak serra tth ee 

tahogany board (6) the size of the iron plate, and % thick. 
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with the hand, and the legs, by conducting the heat, mark the 
table; to render the entire apparatus more convenient, I found it~ 
better to add the mahogany board ; the holes for the legs are de- 
fended with brass plates, and they fit tightly so that the whole can 
be moved bodily out of the operator’s way. The spirit lamp (¢) 
is 14 inch square and 24 high to the top of the brass wick holder 
—exclusive of the ground glass cap. Every part of the glass 
that is to be coated with the marine glue should firstly be lightly _ 
painted with the fluid solution of it before described. Thus pre-— 
pared, the slide and the four pieces of the cell should be placed 
on the iron plate, and the heat of the lamp applied beneath. 

The position of the lamp should be frequently changed, to 
impart an equal temperature to the iron plate, for if there be too — 
great accumulation of heat at any one point, the glass will in 
stantly break: should the plate become unnecessarily hot, lower — 
the wick, or remove the lamp for a short time. 
The solid glue may be cut into long thin slips with a knife or 

scissors, and applied to the painted surface of the slide and pieces 
of the cell, until the glass be hot enough to melt it, when it should 
be distributed evenly over the glass by means of a stouter piece 
of glue held in a pair of short, strong forceps. Then search, 
or, and remove, particles of grit and dirt which are contained — 
more or less in the glue—they are best seen 
glass from the iron plate and placing it ona pi 

white paper ; they can be easily removed by the point of a knife, — 
or a piece of the solid glue. Extraneous particles are frequently — 
broken into fragments between the glasses b y the pressure neces — 
sary to form a joint, but they should always be removed, as they — 

. 

permanent joint. 
act mechanically as a wedge, and preclude the possibility of @— 

At a certain temperature the glue will bubble and boil, at — 
which point it should be removed from further contact with heat; 
otherwise it will be decomposed, and all its characteristics de- 
stroyed. 

For neatness and uniformity, the cells should be placed in the | 
center of the slides, and to accomplish this it is best to mark the — 
outline of the slide on paper or card-board with a pen, and then 
draw a cross, the center of which is the center of the slide, us 
limbs extending the whole length of the long and the short di- 
ameter of the figure. 

The glass being hot and the glued surfaces freed from dirt, the — 
several pieces of the cell are to be turned quickly over with 4 
pair of forceps and placed upon the slide in the relative position 
they should occupy 

The slide should now be placed on the card-board figure, each — 
ith two - piece of the cell should be pressed down to the dilee 

pieces of wood, and rubbed to and fro to the excess of 

4 

caches 
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and make as near approach to contact with the lower glass as is 
compatible with the thinest layer of glue. The four pieces of 
the cell having been cemented to the slide and to each other, its 
position can be readily adjusted to the center by the aid of the 
cross. Should the glass become a little too cool and the glue set, 
replace it on the iron plate and complete the adjustment. 

Before the glass and the glue become quite cold and hard, it is 
desirable to remove the superfluous glue which holds most perti- 
naceously when cold: the best form of instrument for this. pur- 
pose is the lozenge-shaped tool used by engravers, keeping the 
point close to the sides of the joint, or a knife point may be used, 
taking care not to scratch the glass. Asa rule, it must be borne 
in mind that, whenever a cell consist of more than one piece of 
glass, it should be ground flat on the pewter plate before it is fit 
to be trusted: the slightest inequality, either in the substance of 
the glass at one end, or in the layer of the marine glue, will pre- 
Vent the possibility of making a good joint hereafter with the 
top glass or cover. 

To clean the glass perfectly I use a small piece of cotton wool 
gathered into a knot, held by a pair of strong steel forceps, and 
a drop or two of liquor potasse, or a saturated solution of caustic 
potash, which softens the marine glue and admits of its removal. 

must eu not to allow the potash to remain in contact 
with the - as it decomposes the glue, and will render the 
joints unsound. The glass should be well rinsed in a large quan- 
tity of clean water to remove the potas 
A top glass or cover must now be cut for the cell, and this 

should be somewhat smaller than the outer diameter of the cell 
on all sides to allow room for the cement. The edges of the 
cover, and the surface of the cell should be painted with the naph- 
tha solution of marine glue; and the cell will then be ready for 
the reception of the preserving fluid, and the preparation. It is 
best to fill the cell over some other vessel to catch the excess of 
fluid that is sure to run over the sides; a small, shallow dish or 
saucer will answer this purpose; and if the cell be supported 
upon a level something placed in the dish, the better, as the ope- 
rator will have his hands at liberty. 

Having filled the cell with fluid, take a short but strong cam- 
el’s (or badger’s) hair pencil and rab the fluid into the corners, 

the sides of the cell, and even the bottom glass, for this 
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sides, in the angles of the cell, and even upon the hottest glass: 
—ultimately they coalesce and an air bubble of some size is the — 
result. For the same reason, (the displacement of air,) the prep» 
aration must be placed carefully in the cell, and if it possess — 
cavities in the under surface, they should be pressed out, if possi- 
ble, while the preparation is entering the cell; and this should be 
managed so that one end of the preparation goes into the vessel 
first, ‘and the remainder: lowered gradually.. A good steady 
stream of fluid should be poured into the cell, the preparation 
being held down by a camel’s hair pencil or forceps, until all ex- 
traneous particles be washed away, and the fluid continue bright — 
and clear. When at rest the fluid in the cell will present a com 
ver — bounded on all sides by the painting of marine glue. 

repare one surface of the cover, either by the tongue or 
brushing on the fluid as before, and holding it by a pair of for 
ceps at one end of its longest diameter, lower the other end to 
the cell, and let it down gradually—the excess of fluid running — 
before—until it be in its place; then adjust it accurately, press 
down the cover till it touch evenly every part of the bed on 
which it is to rest, remove with a brush whatever fluid may yet 
remain on the outer edges, and paint them ence more with the 
naphtha solution, including this time the top glass: apply the 

‘layer of black cement be required, allow the first to become 
quite dry, and isolate it, as before directed, with the naphtha solu- 

sé 

Drilling or cutting circular holes in glass for A more 
elegant mode of pe rags a cell, is by drilling a circular hole 

4. through a piece of glass (fig. 4); but when I 
first attempted this plan, (in the years 1839-40, ) 
the cost was prohibitory. At last I employed at 
the same time, three workmen in London to as- 
certain the lowest rate of cost at which holes of 

tity not less than one skrcies Neither of these 
men employed the same means; one of them, a German, cut 
most beautiful eee perfectly square inside, but he could not do 

ch. them for less than Is. 6d. or 36 cents eac 
Another made “ets iudiffnres: cells at ls. or _ cents each; i 

and the third made excellent work at 6d. or 12 cents each. 
sequent, another man undertook to do them equally re for half | 
that sum, and ultimately I procured them at the same price, eX 
cellently ‘cut, from Mr. Dennis of 1 Charles street, St. John’s 
street road, London. The following is the plan of ‘proceeding 
procure a copper tube (or drill, as it is ealled) of the diametet 
you desire your cell to bes I have aengs since | 

tion: successive layers ‘of the black cement must always be ap 
rated. : 

{ 
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of all sizes, and chiefly use one of 1,%,ths diameter, cut out of a 
square of glass 13 inch full, outside measure. 

ith my large slides such a cell enables me to preserve great 
uniformity in my preparations, affords abundant space for the 
transmission of light around the object, holds a sufficient quantity 
of preserving fluid, and the squares can be cut with the same 
gauge used for the slides themselves. The length of the drill 
may be from 1 inch to 14 long, and made to run true in a lathe. 
The squares of glass being all of the same size, I cement a num- 
ber of them together with the marine glue, so as to form a pile 
of from one inch, to two inches high. 

Where a Jathe is used, it is important to face the pile of squares 
with something that has been already perforated with a hole the 
size of the drill, to enable the latter to enter at once upon its work, 
and prevent the stratching (and spoiling) the first cell. For this 
purpose, brass perfectly flat, can be used; but a better thing is a 
square of plate glass, one-fourth of an inch thick, already perfo- 
me by the same drill, and this should be kept for the purpose 
alone. 

_ The copper drill is to be charged with fine, sharp cutting sand 
and water, and the block or pile of glass squares applied to it, 
and gradually pressed up by the tail spindle of the lathe, while 
the drill should revolve at a moderate, but not a rapid rate. When 
a number of cells are drilled, they can be easily separated from 
the block by placing the outer cell downwards on the iron plate 
and applying the spirit lamp: they can be removed one after the 
other with great rapidity, until only undrilled glasses remain, 
and to these other squares may be added if necessary. 'To make 
an oval cell, two round 5. 
holes (fig. 5, a, b,) must 
be drilled so as to inter- 
Sect each other; . their 
proximity to be deter- 
mined by the length of 
the oval required. The 
pieces that remain. on 
each side, c,d, can be 

to the lathe, charged with sand and water on the edge, and it 

. There is another excellent method of cutting either round or 
bad 

Pe 
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Babbage, the inventor of the celebrated calculating machine. 
Mount a glazier’s diamond to cut a circle; this can be done ina 
variety of ways—I have mounted my diamond as shown in 
fig. 6. a@represents a square bar 
of iron, 8 inches long, with a 
male screw at the lower end to fit 
a plate of iron (7) tapped to re- 
ceive it, b, b, twoarms 4$ inches 
long, clamped to the upright bar 
by thumb screws, the other ex-. 
tremity drilled and ground to re- 
ceive c, which isa spindle, to the 
lower end of which is rivetted a 
screwed rod d, 4 inches long from 
the center. e isa box to receive 
the glazier’s diamond when re- 
moved from the handle, and kept 
in its place by a tightening screw; 
continuous with this box is a fp mz 
square nut, f, perforated with a . 
hole large enough to allow it to swing freely on the screwed 
arm. 2,2, are square screwed nuts, one on each side of the dia- 
mond box. ; 5 

In adjusting the diamond to cut a disc, say three inches diam- 
eter, move it along the screwed arm until the point be coincident — 
with 13 inch as marked upon the scale (2) which has before been 
drawn upon the chamois leather which covers the board K ; then 
bring the nuts close to either side of the diamond box, adjust it 
to its cutting angle, and then by means of a wrench in each 
hand dighten the nuts simultaneously. The glass to be cut may 
now be placed upon the board ; remove the pin h, and lower the 
spindle (¢) till the diamond touch the glass: then holding the; 
screwed arm by one hand, turn it steadily round and it will de- 
scribe a circle of the size to which the diamond has been pre- 
viously adjusted. 

As the spindle has been ground to fit the two collars through 
which it works, the motion is smooth and steady. Such a ma- 
chine would be improved by casting the upright bar and the two 
arms in one piece: the height need not exceed six inches. Hav- 
ing cut a circle on a piece of glass, if the dise be wanted, cut 
the glass in three or four places from the circular cut to the outer 
edge, and carefully break off the pieces; but if a cel be wanted 
the dise must be removed without injury to the remainder of the 
glass, which is to form the walls of the required cell. as 

The cut, already made, gives the exact dimensions of the 
aperture required ; now alter the position of the diamond on the © 
screwed arm and cut a circle within the first, adjust again and | 

ct ee caerp ayew Ts meee ae 
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cut another circle within the last and so proceed cutting circle 
within circle as long as the diamond can be adjusted to cut, and 
the glass will then present a series of concentric circles. 

Take a center punch and screw it point upwards in a bench 
vice; place the center of the innermost circle on the point of the 
punch, and get an assistant to hold the glass while the operator 
takes another center punch and placing its point wpon the glass 
immediately over the point of the lower one, strikes the upper 
punch lightly with a hammer, not to break but to pound the 
glass lying between the two punches. Presently a small hole 
will*be made ; now bring the broken edge of the glass upon the 
lower punch, continuing the pounding motion until the hole be 
sufficiently enlarged to admit of using the ‘‘plane” of the small - 
and light hammer with which the punch has been struck. At 
this stage of the process, the use of the upper punch should be 
discontinued, and the operator holding the glass himself, keeping 
an edge of the hole always supported on the lower punch while 
he lightly taps it with the plane of the hammer, not attempting 
to remove the circles as cut, but rather tracing the hole from the 
center to the circumference, (like making a cross in the glass,) and 
if it have been cut, not scratched, large pieces will fall out as soon 
as they have room enough, and the entire operation be finished 
in less time than it takes to describe it. 
In like manner, an oval cell can be made as easily as a round 

one. ‘The glass should not be cut into shape to form the ouwler 
dimensions of the cell until the central hole be made, as it is 

likely to break. Upon this plan a hole of any size can be easily 
cnt in a plate of glass of any dimensions. Sir Charles Babbage 
told me that he once communicated this plan to a glazier, who 

employed it most extensively in punching holes in squares of 
glass to form the bottom plates of street gas lamps, for the trans- 
Mission of the gas pipe. 

_ T have already remarked that the above plan of cell-making is 
limited to glass one-eighth of an inch thick; my wants fre- 
quently required cells full as deep again; I could cement two or 
more shallow ones together and thus build up any required depth, 
but they look heavy and I prefer therefore to cut them out of 
plate glass of the proper thickness. When in London I could 
obtain the services of Mr. Dennis to cut anything that I required, 

at any time; but in this country, at this moment, I am altogether 
town upon my own resources. To meet my wants I have 

contrived a small, portable, and most efficient apparatus, by means 
of which any lad can cut cells as well as [ can, and with this 
machine my son has cut for me the best cells I have ever had. 

~ It consists of a, a, (fig. 7, A,) an iron support with three arms 
and a square plate at the lower end of it, cast in one piece. "0, 
Vertical beveled wheel working c, a horizontal beveled wheel 
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by means of the crank d, the latter wheel, having for its axis @ 
spindle, e, the lower end of which screws into the brass mount 
of the copper drill, f, whilst its other end passes through a collar 
in the upper arm of the iron support and is regulated in its action 
by the wooden lever ¢. a} 

= 

by four nut-headed screws. h, h, are two thick pieces, of wood 

marked &, being beveled to the same angle, may freely move. 
In the center of the pieces marked & is a slit, through which 

passes a nut-headed screw to connect them with the lower board 
and to admit of their adjustment, their inner extremities are cut 
to form half a square and are intended to receive the block of 
glass pl diagonally, to be drilled by the machine. 
block of glass, J, should be placed exactly in the center, and t — 
can easily be secured in its position by clamping the side pieces 
of wood by means of the nut-headed screws and collars. : 

5 Mose eh aie : eile e eee ete bay epee ees Mig Bee Ne 
f e ote a oie oe ae oN Sete ie ae iss ae 
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* With this machine I employ superfine emery and water. It 
cuts best by a dragging motion; pulling the crank half round 
with one hand whilst the lever is kept down by the other; and 
then lifting up the lever and allowing the crank to go the other 
half round without grinding. By alternately lifting up the lever 
and pressing it down, the emery works into the cut; whereas, i 
the lever be kept steadily down either by a weight or by the 
hand, and the crank turned constantly round, the drill will be 
cut away much faster than the glass. This is not an expensive 
apparatus.* ; 

The same directions apply to ce- 8. 
menting the round and oval cells to ie 
the slides as those already given; 
and when finished they appear like 
fig. 8, where a@ represents the slide, 
6 the cell cemented to it, and ¢ the 
well formed for the reception of the 
preparation and the fluid. 

Art. IV.—WNotice of a new Object Glass made by Charles A, 
Spencer of Canastota, N.Y. ; by Atexanver 8. Jounson, Esq. 

Dear Sir :—In the latter part of July last I had the pleasure 
of visiting Mr. Spencer at Canastota, and of seeing a ;';th inch 
objective which he had then lately completed upon his new for- 
mula. Its qualities and performances so far exceeded those of 
any objective that I have ever seen or heard of, that I cannot 
doubt your microscopic readers will be pleased to be informed of 
them. Its angle of aperture was measured by us, with a brass 
circle graduated to half degrees. The body of the microscope 
Was adjusted upon the circle so as to bring the objective to its 
focal distance from the centre of motion and the objective was 
illuminated by the direct rays of the sun, care of course being 
taken that no reflected rays should fall upon it. We measured 
from the point on one side where the extreme edge of the field 
was dark, the rest being full of light, to the corresponding point 
on the other side. The angle thus given upon repeated trials 
was 17430, | 
The objective was then adjusted upon a Navicula Spencerii, 

one of the smallest individuals of that species, illuminated by 

* Holes can only be drilled in the very thin glass, (that used for eovers,) only by 
cementing a number of them together and facing them with a thicker glass; } 
pe “0A gua any, some years ago, until I suggested this plan, which 

difficulty. : 5 heaps 

ve 
to us by Dr. J. 

[A v Se ee a cee ing circular cells is to take a hick gla ; 
off Tequisite bore aad ha slices sawed of the thickness ee has been recommended J. Leidy of Philadelphia—Eps] 0 
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reflection of a white cloud from the concave mirror placed not 
obliquely but with its centre in the axis of the microscope. | In 
this way the shell was well resolved into dots. 
At my suggestion a $th objective of French manufacture was 

then used for illumination as an achromatic condenser, with the 
light from a white cloud reflected by the plane mirror, the whole. 
accurately adjusted to the axis of the microscope and the image 
of the cloud brought in focus in the plane of the object, The 
dots upon the shell were thus shown with a sharpness of defini- 

any mode of illumination 
tion that [ have never seen equalled by any other objective with — 

I have a French objective with which by oblique light I can 
see either set of lines on the Navicula Spencerii, but only one 
set atatime. With this objective and oblique light I can resolve — 
all the bands of lines on Nobert’s test of fifteen bands, while 
with the achromatic condenser I can only resolve nine. bands. 
This will serve in some measure to illustrate the comparative 
merits of an object-glass capable of showing the dots on the N. 
Spencerii by oblique light and of one capable of showing them 
by an achromatic condenser. 
We afterwards looked at a Grammatophora subtilissima from — 

Greenport, with the achromatic condenser and the same adjust- 
ment, and I saw the cross lines steadily and with perfect distinct- 
ness, getting at the same time by glimpses the longitudinal ines. 

_ The light failing us, as evening was approaching, we did not — 
try in this way either the Amici test or the Providence Gram- 
matophora, but in the evening we saw both these objects satis- ) 
factorily resolved into dots, by unreflected oblique light from one — 
wick of a common bed-chamber lamp, burning oil, a homely — 
but very effective method of illumination for objectives of large 
aperture. | 

the microscope, by Dr. Wythes of Philadelphia,” in which in the | 
. iy - 

ing the performances of this objective with the recorded perform- | 
ances of other object glasses which from time to time have ap- 
peared in the Journal, I cannot resist the conviction that it is the — 
best objective ever produced, and far the best 
New York, Oct, 9, 1851. 
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Art. V.—Notice of some undescribed oe Shells ; by 
ALEXANDER 8. JoHNson, 

In a recent examination of the Piscataway and Richmond 
earths, guano from the Chincha islands off the coast of Pern and 
the so-called “Bermuda” earth, I have found a few infusorial 
shells heretofore unknown to me, and undescribed by Ehrenberg 
in his published lists of those localities. I have therefore ven- 
tured to describe them. ‘Three of the species belong to a new 
genus, here described, the fourth is an Asterolampra, and the 
fifth appears to be a Eupodiscus. 

Astrroniscus, n. g.—F ree animalcules of the family Bacillaria, 
section Naviculacea. Lorica simple, bivalve, siliceous, circular, 
from the side biconvex, not forming chains. Umbi licus smooth, 

margin of the shell in radii, which are smooth and flat, the one 
proceeding from between the two united septa being in all species 
and individuals smaller than the others, as if from imperfect de- 
velopment. The space between these radii Leased marked 

“Thy following are the three species sbiervéa a 

A. quinarius, with five marginal radii and umbilical divisions. 
Fossil in the so-called Bermuda eart tig Si 

A. senarius, with six radii and divisions. Fossil with the 
foreg on ee ; 

us, with nine radii and divisions. Fossil at Piscat- 
away, Ma ae with the foregoing. 

The other new species detected are as soligapetss 

Asterolampra septenaria, differs from A. marylandica, only in 
having seven radii instead of e eight. Fossil in earth from Rich- 

Md. 

-Eupodiscus? Tripes. Disc cellular like Coscinodiscus radia- 

tus, with three tubular processes like those of the Repeat 

Fossil in Chincha guano, near the coast of Peru. aemee 

Stconp Srnres, Vol. XIII, No. 87—Jan., 1862. 
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Art. VI.—On Coral Reefs and Islands; by James D. Dana 
Part Fifth. 

From the Report on Geology of the Exploring Expedition under Capt. Wilkes, U.S.N. 

2. Causes modifying the Forms and Growth of Reefs. 

Corat reefs although (1) dependent on the configuration of the 
submarine lands for many of their features, undergo. various 
modifications of form or condition through the influence of ex- 
traneous causes, such as (2) unequal exposure to the waves; (3) 
oceanic or local currents ; oe — y. Sresh or impure waters. 
In_ briefly treating of these ics, we may consider first, reefs 
around high islands, and whens atoll reefs. The effect ‘of the 
waves on ‘different sides of reefs has already been considered, and 
“we pass on, therefore, at once to the influence of oceanic or local 
currents, and fresh or eur waters. 

and Fringing Reefs—The evistence of harbors 
about weal Bound lands, and of entrances through reefs, is largely 
attributable to the action of tidal or local marine currents. 'T 
presence of freshwater streams has some weet towards the same 
end, but much less than has been su 

There are usually strong tidal eeheeeiie ee the reef chan- 
nels and openings. ‘These currents are modified in character by 

coves or bays to receive the advancing tides. The harbor of 
Apia, on the north side of Upolu, affords a striking illustration of 
this general principle. The coast at this place has an indenta- 
tion 2000 yards wide and nearly 1000 deep, as in the accompany- 
ing sketch, reduced from the chart b : 
Expedition. The reef extends from either 
side or cape a mile out to sea, leaving 
between, an entrance for ships. The har- 
bor averages ten feet in depth, and at the | 
entrance is iffecn feet. In this harbor oe 

more modaanie weather the | eds may tail out pe the wind. 
Thus when no current but one inward is perceived at the surface; 
there is an under current acting against the keel and bottom of the 

p— vessel, which is of sufficient strength to counteract the influence — 
of the winds on the rigging and hull. The cause of such acu — 

io cna ae eae z 

* The view here supported, is nearly identical with that present Mr. Dar 
win, (op. cit., page 68.) The argume rues given were, however, por a in 1840, 
before his eg ee of coral islands were known to me. This fact may give be" 3 
ditional weight to the opinions, reach they are there conelusions of 

and are substantiated by a distinct set of observations. ; 
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rent is obvious. The sea is constantly pouring water over the 
reefs into the harbor, and the tides are periodically adding to 
the accumulation; the indented shores form a narrowing space 
where these waters tend to pile up: escape consequently takes 
place along the bottom by the harbor-entrance, this being the 
only means of exit. This is a correct history of numerous cases 
about all the islands. In a group like the Feejees, where many 
of the islands are large, and the reefs very extensive, the currents 
are still more remarkable, and they change in direction with the 
tides.” The general mode of action, however, is the same. 

Acurrent of water of the kind here represented, will carry 
out much coral debris, and strew it along its course. ‘The trans- 
ported material will vary in amount from time to time, according 
to the force and direction of the current. It is therefore evident. 
that the ground over which it runs is wholly unfit for the growth 
of coral, since zoophytes are readily destroyed by depositions of 
earth or sand, and require a firm basement to commence growth. 
The existence of an opening through a reef requires, therefore, 
no other explanation; and it is obvious that harbors may gen- 

erally be expected to exist wherever the character of the coast is 
such as to produce currents and give a fixed direction to them. 

The currents about the reef grounds west of the large Feejee 
Islands, aid in distributing the debris both of the land and the 
reefs. In some parts, the currents eddy and deposit their detritus ; 
in others they sweep the bottom clean. Thus, under these vary- 

ing conditions, there may be growing corals over the bottom in 
some places and not in others; and the reefs may be distributed 

in patches, when, without such an influence, we should expect 

a general continuity of coral reef over the whole reef-grounds. 
The results from marine currents are often increased by waters 

from the island streams; for the coves, where harbors are most 
likely to be found, are also the embouchures of valleys and the 
streamlets they contain. The fresh waters poured in, add to the 
amount of water and increase the rapidity of the out-current. 

At Apia, Upolu, there is a stream thirty yards wide ; and many 
other similar instances might be mentioned. These waters from 
the land bring down also much detritus, especially during fresh- 

: é: p 

means by which freshwater streams contribute towards determin- 

ing the existence of harbors; for little is due to their freshening 

the salt waters of the sea. i £ 

The small influence of the last-mentioned ae one 

most commonly appealed to—will be obvious, when we consi 

the size of the streams of the Pacific islands, and the fact that 

fresh water is lighter than salt, nar ree instead of 8 nking, 

lows on over its surface. ‘The deepest rivers are seldom 0°C" 

six feet, even at their mouths; and three or four feet 1s 4 

Nie 
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more usual depth. They will have little effect, therefore, on the 
sea water beneath this depth, for they cannot sink below it; and 
corals may consequently grow even in front of a river’s mouth. 
Moreover, the river water becomes mingled with the salt, and, in 
most cases, a short distance out, would not be unfit for some spe- 
cies of coral zoophytes 

Yet when the rivers are large, like those of continents, the in- 
fluence of the freshening waters is very decided, aud prevails — 
often over a wide extent al coast. : 

Freshwater streams, acting in all the different modes pointed 
out, are of little importance in harbor-making about the islands — 
of the Pacific. The harbors, with scareely an exception, would — 
have existed without them. They tend, however, by the detritus — 
they deposit, to keep the bottom more free from growing patches 
of coral, and consequently produce better anchorage ground: more- 
over, within the harbors they usually keep channels open through — 
or over the shore reef sufficiently deep and wide for a boat to reach 
the land, and sometimes preserve a clean sand-beach throughout. — 
That this is their principal effect will appear from a few facts. 

The figure on page 366, vol. xi, of this Journal, has been de- 
scribed as a map of the reef of North EN between Papieti 
on Lag left, and Venus Point on the right. 

he harbor of Papieti is enclosed by a reef about three 
iueasial of a mile from the shore. The entrance through the 
reef is narrow, with a depth of eleven fathoms at center, six t0 — 
seven fathoms either side, and three to five close to the reef. 
This fine harbor receives an unimportant streamlet, while a much 
larger stream empties just to the east of - east CAPS; opposite — 
pan the reef is close at hand and unbro 

Toanoa is the harbor next east of Pap ieti. The entrance 
is tines fathoms deep at middle, and three and a half to five 
fathoms near the points of reef.. There is no freshwater stream, 
omer ee a trifling rivulet. 

apaoa is an open expanse of water, harbor-like in charac- 
ter, "but is without any entrance; the reef is unbroken. Yet 
there are two streams ein into it, one of which is of con- 
siderable siz 

d. Of etasel the place next east, the reef is interrupted for 
about two miles. The polos is fonmesd by an extension 0 of the 
reef off Point Venus, the cape. There is no stream on the 
coast, opposite this intberuptiog in the reef, except towards Point 
Venus, and at the present time the waters find their principal 
exit, east of the Point, behind a large coral reef, but a quarter of 
a mile distant i 

From such forts, it would almost seem is it coral reefs gre” : 
best near freshwater streams. We be surprised at the 
little influence they appear to hase exerted when — that 6 
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none of these so-called rivers are over three feet in depth; and 
the most that they can do is to produce a thin layer of brackish 
bea over the sea within the channels. 

The annexed figure of the harbor of 
Falifa, Upolu, represents another coral harbor, 
as surveyed by Lieutenant Emmons. At its 
head there is a fine stream twenty-five or 
thirty yards wide, and three feet deep. Not- 
withstanding the unusual size of the river, 
the coral reef lies near its mouth, and projects 
some distance in front of it. Its surface is dead, 
but corals are —— upon its outer slope, 

f. The harbor of Rewa, in the F'eejees, may be again — 
to. The waters received by the bay amount to at least 50( 
cubic feet a minute. Yet there is an extensive reef sro 
the bay, lying but three miles from the shores, and with only. 
two narrow openings for ships. The case is so remarkable that 
we can hardly account for the facts without supposing the river’s 
mouth to have neared the reef by depositions of detritus since 
the inner parts of the reef were formed; and there is some evi- 
dence that this was the case, though et what distance, we can- 

not definitely state. With this admission) the facts may still sur- - 
prise us; yet they are explained on the principle t that fresh water 
does not sink i in the ocean, but is superficial, and runs on in a 
distinct channel ; its effect is almost wholly through hydrostatic 
pressure, and detritus ee Beside es freee potanbes, there 

HARBOR OF FALIFA. 

to the medias sand or earth of marine teal Sentidinidas cur- 

rents, in preventing the growth of coral, but little is due to the 
freshening influence of the streams of the islands. 

But while observing that currents have so decided an influence 
on the condition of harbors, we should remember another preva~ 

cause, already remarked upon, and perhaps more wide in its 
effects than those just considered. I refer to the features of the 

ha i i land, or the character of soundings off a coast. We 

t here what has already been a — 

that many oa the interruptions of reefs have thus ari The | 

ide break off Matavai may be of this kind. The pctv 
of the inner channel at Papieti, forming a space for —— 

ere fie: tooo eee E 
as lowed istance the shores, 

more — seppscckss: this part 
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same cause—the depth of soundings, on the principle that corals: 
do not grow where the depth much exceeds a hundred feet—has 
more or less influence about all reefs in : 4 

determining their configuration and the 

stance of the latter is exemplified in the 
annexed chart of Whippey harbor, Viti 
Lebu, reduced from the chart of the 
Expedition to the scale of half an inch 
to the mile. 

The existence of harbors should there- 
fore be attributed, to a great extent, to 
the configuration of the submarine land ; 
while currents give aid in preventing 
the closing of channels, and keeping 
open grounds for anchorage. This sub- 
ject will be further illustrated in the 
following pages. 

The permanency of coral harbors fol- 
lows directly from the facts above pre- 
sented. They are secure against any 
immediate obstruction from reefs. Any 
growing patches within them may still 
grow, and the margins of the enclosing reefs may gradually extend 
and contract their limits; yet only at an extremely slow rate. Not- — 
withstanding such changes, the channels will remain open, and 
large anchorage grounds clear, as long as the currents continue it 
action. Coral harbors are therefore nearly as secure from any 
new obstructions as those of our continents. The growing of @ 
reef in an adjoining part of the coast may in some instances dir — 
minish or alter the currents, and thus prepare the way for more 
important changes in the harbors; but such effects need seldom — 

e feared, and results from them would be appreciable only after 
long periods, since the growth of reefs is very slow in the most — 
favorable circumstances. e 
When channels have a bottom of growing coral, they form. 

exception to the above remark ; for as the coral is acted upon by — 
no cause sufficient to prevent its growth, the reef will continue 
to rise slowly towards the surface. pe 

Again, when the channels are more than twenty fathoms 12 
depth, they have an additional security beyond that from currents; 
in the fact that corals will not grow at such a depth. ‘The only 
possible way in which such channels could close, without first 
filling up by means of shore material, would be by the extension — 
of the reef from either side, till they bridge over the bottom be-_ 
low. But such an event is not likely to happen in any but very — 
narrow channels, id ee ay 
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In recapitulation, the existence of passages through reefs, and 
the charge tet of coral harbors may be attributed to the following 
causes 

1. The configuration and character of the submarine land ;— 
corals not growing where the depth exceeds certain limits, or 
where there is no firm beesiiners for the plantation. 

The direction and force of marine currents with their trans- 
ported detritus ;—these currents deriving their course, as in other 
regions, from the features of the land, the form of the sea-bot- 
tom and the per and being sometimes increased in force by the 
contributions of island streams, which add to the detritus and to 
the weight of accumulating waters. 

3. Harbors which receive freshwater streams or submarine 
springs of freshwater, are more apt to be clear from sunken 
patches; and the same causes keep open shallow passages to the 
shores, where there are shore reefs 

It should be remembered, that while the effects from freshwater 
Streams are so trifling around islands, they may be of very wide 
influence on the shores of continents, where the streams are large 
and deep, and transport much detritus. ‘This point is illustrated 

ond. 
b. Atoll Recfs.—The remarks in the preceding pages respect- 

ing reefs around other lands, apply equally to atoll reefs. ‘There 
are usually currents flowing to leeward through the lagoon, and 
ont, over or through the leeward reef, and this action, as with 
the coral harbor, tends to keep open a leeward channel for the 

e of the water. This is the common explanation of the 
origin of the channels opening into lagoons. ‘These currents are 
Strongest when the windward reef is low, so as to permit the waves 

Mm some parts to break over it; and the coral debris they bear 
along will then be greatest. When a ange part of the leeward 

tinuous line which the waves cannot the current is less per- 
soctly sustained, being dependent entirely upon the influx and 

ux of the tide es; and the leeward channels, in such a case, 
icy gradually become closed. 

action of currents on atolls is, therefore, in every way 
identical with what has been explained. 'The absence of coves 

land to give force to the waters of currents, and to difect 
their course, and the absence also of freshwater streams, are 

only matin causes not present. It is readily . 

why lagoon entrances are more likely to became f 

up by gr growing coral, than the passages through barrier reefs. 
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3. Rate of Growth of Reefs. 

The formation of a reef has been shown to be a very differ- 
ent process from the growth of a zoophyte. Its rate of progress 
is a question to be settled by a consideration of many distinet 
causes, and the rapid voyage of an Expedition affords no oppor 
tunity for definite conclusions. __ 

a. The rapidity of the growth of zoophytes is an element in 
this question of great importance, and one that should be deter- 
mined by direct observation with respect to each of the species 
which contribute largely to reefs, both in the warmer and colder 
parts of coral-reef seas. : 

6. The character of the coral plantation under consideration 
should be carefully studied: for it is of no little consequence 
know whether the clusters of zoophytes are scattered tufts over 
a barren plain, or whether in crowded profusion. Compare the 
debris of vegetation on the semideserts of California with that of 
regions buried in foliage; equally various may be the rate of 
growth of coral rock in different places. Some allowance should 
also be made for the shells and other reef relics. The amount 

he course and extent of fresh waters from the land, and — 
their detritus, should be ascertained. , | he strength and height of the tides, and general force of 
the ocean waves, will have some influence. 

Owing to the action of these causes, barrier reefs enlarge and 
extend more rapidly than inner reefs... The former have the full 
action of the sea, and are farther removed from the deleterious | 
influences which may affect the latter. ae As stated above, no results were arrived at from observations — made in the course of the voyage through the Pacific. The get eral impression that their progress is slow, was fully sustained: — 
The facts, with regard to the growth of zoophytes, give some- 
data, though by no means satisfactory. bs pn ee 

nee bai pals 
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1s overrated. 
With reference to this subject, by the order of Captain Wilkes 

a slab of rock was planted on Point Venus, Tahiti, and by sound- 
ings, the depth of Dolphin shoal, below the level of this slab, 
was carefully ascertained. By adopting this precaution, any 
error from change of level in the island, was guarded against: 
the slab remains as a stationary mark for future voyagers to test 
the rate of increase of the shoal. Before, however, the results 
can be of any general value towards determining the average 
rate of growing reefs, it is still necessary that the growing condi- 
tion of the reef should be ascertained, the species of corals upon 
It be identified, and the influence of the currents investigated’ 
which sweep in that direction out of Matavai bay. 

he depth to which Chamas or Tridacnas lie imbedded in 
coral rock, has been supposed to afford some data for estimating 
the growth of reefs. But Mr. Darwin rightly argues that these 
molluscs have the power of sinking themselves in the rock, as 
they grow, by removing the lime about them. hey occur in 
the dead rock,—generally where there are no growing corals, 

selves. But the shore-platform where they are found is not in- 
creasing in height. hey resemble, in fact, other saxicavous 
molluscs, several species of which are found in the same seas, 
Some buried in the solid masses of dead coral lying on the reef. 
The bed they excavate for themselves is usually so complete 
that only an inch or two in breadth of their ponderous shells are 
exposed to view. Without some means like this of securing 
their habitations, these molluscs would be destroyed by the waves; 

a tuft of byssus, however strong, which answers for some small 
bivalves, would be an imperfect security against the force of the 
Sea for shells weighing one to five hundred pounds. 

Skcoxp Serres, Vol. XIII, No. 37.—Jan, 1852. 6 
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Arr. VII.—Notices of Botanical Literature, §c., in a letter to 
3 ie one of the Editors; by A. Gray. 

My Dear Sir :—I shall be glad to make up for past remissness, 
and redeem my promises as faras I now may, by sending you 
some off-hand notes upon botanical matters, whether bibliograph- 
ical or personal; if you will kindly receive them just as they are 
recalled to my memory, or as the books I wish to mention are 
presented to my notice. If I can thus give to the readers of your 
excellent Journal, interested in such topics, some general idea of | 

what has been doing in the botanical world for a year or two 
past, or is now in progress, my whole object will be attained. 
Writing without memoranda, or any definite order, I shall doubt 
ess omit much that should be mentioned, even of what may 
have fallen under my. personal observation. 

Having Systematic Botany principally in view, at present, 1 
naturally begin with the most important general systematic work 
ow in progress, viz., De Candolle’s Prodromus. Nothing has 

been published since the second part of the 13th volume, in the 
spring of 1849, (which was duly noticed in your Journal at the 
time,) not even the prior part of this 13th volume, reserved fot 
the remaining Corolliflore. Botanists will be glad to learn, how- 
ever, that the Solanacee, which Prof. Dunal has kept them 8? 
long waiting for, are actually printing off, or are by this time 
entirely printed. The genus Solanum is said to exceed evel 

gret, but not be surprised to learn, that it is determined to close 
the Prodromus at the end of the Erogene or Dicotyledones, of 

which only a small number of orders, some of them very difficult | 
ones, now re main, : 

Prof. Alph. De Candolle himself is much occupied with an ex 
tended treatise of the geographical distribution of plants he has 

- 
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long had in preparation; and has recently published two brief 
but important articles bearing upon this subject. One of them, 
“Sur les causes qui limitent les espéces végétales da coté du nord, 
en Hurope et dans les régions analogues,” communicated to the 
French Academy of Sciences, (published in Ann. Sci. Nat., for 
Jan., 1848.) deduces the law, that each species having its polar 
limit in central or northern Europe, exteuds as far northward as 
it receives a certain fixed amount of heat, calculated (not from 
the mean temperature of the year but) between the day when 
there commences and the day that ends a certain mean tempera- 
ture. The other, ‘“‘ Du mode d’action de la chaleur sur les Plantes, 
et en particulier de l’effet des rayons solaires” (Bib. Univ. Geneve, 
March, 1850), investigated by making growing plants themselves 
Serve as the measure of solar action, goes to show that Boussin- 
gault’s method of estimating the sum of heat necessary to pro- 
duce a certain result in a given species, requires still further modi- 
fication ; and that, as might be inferred, the effect of the sun on 
the thermometer, is far from being a true measure of its action 
on vegetation. 

Shortly after the lamentable death of Prof. Kunth* (which oc- 
curred on the 22d March, 1850, at the age of 62), appeared the 
fifth volume of his Enumeratio Plantarum, comprising the Or- 
ers Asparaginee, Smilacea, Dioscoreacea, and Amaryllidacee, 

with some small groups nearly allied to these. . Its merits appear 
to be about the same as of the preceding volumes. 

The Annales Botanices Systematice of Walpers, has not gone 
beyond the first volume. 

Since Endlicher’s death, a fifth supplement to the Genera 

ra ormation), Prof. Unger has just published a series of fourteen | : 

landscape plates, in imperial folio, of high artistic 

7 A biographi is distinguished botanist, from the nf phical memoir of this distinguished botanist, from th 
— de Jussieu, will be found in the Annales des Sciences : 
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neh, in parallel columns. The plates were executed at Mu-— 
ich, in lithography, of the very highest excellence. In this 
connection, I may call your attention to a highly interesting me-_ 
moir by Prof. Adolphe Brongnuiart, in Ann. Sci. Nat., for May, 
1849, but not published before nearly the close of that year, en- 
titled, Exposition Chronologique des Périodes de Végétation, et 
des Flores diverses qui se sont succedé a la surface de la Terre. 
If some one would take the trouble to make a translation, it 
would be interesting and useful to reproduce it in your Journal. 
From the vast predominance in the most ancient formations of 
Acrogenous Cryptogams (Ferns and Lycopodiacee), succeeded at 
length by Gymnospermous Dicotyledons (Cycadee and Conif- 
ere), and from the first appearance in later times, and soon the 

predominance of Angiospermous Dicotyledons and Monocotyle- 
dons, M. Brongniart. is led to arrange the floras of the ancient 
world, considered as to their succession in time, under three great 
dynasties, viz., ' 

(L.) The Reign of Acrogens. 
1, Carboniferous Period. 
2. Permian Period. 

(2.) The Reign of Gymnosperms. 
| 3. Vosgien Period. 

A, Jurassic Period. 

art 

turn his attention again to the Flora Brasiliensis, which is noW 
likely to go on, although [I am not aware that a new part is actu- 
ally in press. ; 

The Genera Flore Germanice Iconibus Iilustrata, begun by © 
Th. F. L. Nees von Esenbeck, and after his death transferred t0 
Prof. Spenser of Fribarg in Briesgau, and after his death con- — 
tinued by Endlicher and Dr. Putterlich of Vienna, since the death 
of both of the latter botanists, has been taken up by Prof. Bischoff . 
of Heidelberg, who is as accomplished a draughtsman as a bota- _ 
nist. I have seen some of his illustrations of Umbellifere, which — 
will more than sustain the character of this work, but Iam not — 
sure whether any new fasciculi have yet been issued. ae 

The recent mortality among the German botanists is very fe _ 
markable. Besides those already mentioned, are the following. — 
The veteran Prof. Link, died at Berlin on the 14th of Januar 
last, at the age of 85, active almost to the last, and surviving — 
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almost a year his unfortunate colleague, Prof. Kunth, as well ; 
his colleague in the Flora of Portugal, Count Hoffmansegge. 
Prof. Hornschuch of Griefswalde, the eminent muscologist, died 
on the 7th of January last, also, I believe of advanced age. Prof. 
Bernhardi of Erfurt, died in May, 1850, aged.76. Prof. Koch of 
Erlangen, author of the Flora Germanica, and long esteemed 
the best authority in German plants, died in November, 1849, 
aged 78. In the same month and of the same age, died Dr. 
Sturm, the Cryptogamist, at Nuremberg; and in the month pre- 
vious, Prof. Schauer, of Breslau. Prof. Kunze of Leipsic was 
suddenly struck down by apoplexy, on the last day of April, 1851. 
Prof. Ledebour, died at Munich on the 4th of July last. 

The professorship at Berlin, with the curatorship of the Royal 
Botanic Garden, having been declined by Prof. Mohl, who was 
unwilling to leave Tubingen, has been accepted by Prof. Braun, 
who had shortly before been transferred from Friburg to Giessen, 
but who will now find fuller scope for his activity and great tal- 
€nts at the Prussian capital. Dr. Mettenius of Heidelberg has 
been appointed to the chair at Friburg. The chair of the late 

tof. Kunze has been assigned, at least for the present, to Prof. 
Peeppig, the South American traveller. 

The distinguished Professor Wahlenberg of Upsal, died on the 
23d of. March, only a little above seventy years of age; and is 
Succeeded by the celebrated Fries, who has until now held some 
minor professorship in the University of Upsal, not connected 
with botany. Prof. Fries has recently published a second part 
of the Summa Vegetabil. Scandinavia, and also (in the Upsal 
Transactions) an elaborate monograph of Hieracium, a genus 
which gives no small trouble to European botanists. 

Ledebour’s Flora Rossica had been continued down to the 
€nd of the Dicotyledones previous to the author’s decease ; and 
it is understood that the manuscript for the remainder is very 

nearly complete. 
_Mr. Webb, having finished his elaborate Phytographia Cana- 

riensis during the past year, the splendid Histoire Naturelle des 
Tles Canaries, par MM. P. Barker Webb and S. Berthelot, is 

how, I believe, complete. The principal labor has fallen upon 
Mr. Webb himself, Mr. Berthelot having long been absent from 
tance, on a distant colonial appointment. The botanical por- 
hon of this great work consists of four volumes (imperial 4to) 
With 287 plates; besides the volume on Geographical Botany, 
treating of the general aspect of the vegetation of the Canary 
lands, its phytostatic distribution, &e. a ene 
Dr. Weddell, one of the more distinguished of the younger 

botanists of Paris, though an Englishman by birth, now one of 
)@ aid-naturalists at the Jardin des Plantes, has made @ most 

Portant contribution to materia medica as well as botany, 



he devoted himself to this special undertaking until his return to 

_ genus; the detailed history and characters of the species known 
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his splendid folio Monograph of Cinchona,* the result, in part, 
of a two years’ exploration of the peruvian-bark forests of Bo- 
livia and Peru. Dr. Weddell went to South America with M 
Castelnau (who was well known to the naturalists of the United — 
States a dozen years ago), and explored with him the interior of 
Brazil; but leaving that party on the borders of Bolivia in 1845, 

Burope early in 1848. Dr. Weddell is now on a second visit to 
the same regions. ‘The introduction to his treatise comprises a0 _ 
interesting historical sketch of the principal scientific journeys 
“undertaken into the regions that furnish Peruvian bark, by Con 
damine, Joseph de Jussieu, Mutis, Ruiz and Pavon, Humboldt 
and Bonpland, &c., followed by his own itinerary, and an account. 
of the mode in which the bark is sought, gathered, and prepared f 
by the Cascarilleros. hen follows the detailed monograph of if 
the genns Cinchona, the anatomy of the bark, and the general 
characters of all the organs; the geographical distribution of the 

to the author, nineteen in number, and of the respective products 
of those which furnish the different barks of commerce.t Dr 
Weddell separates all the former Cinchone which have the fruit | 

* Histoire Naturelle des Quinguinas, ou Monographie du genre Cinchopa, suit 
dune description du genre Cascarilla et de quelques autres plantes de la mén 
par M. H. A. Weppeit, Docteur en Médecine. Accompagné de 34 planches, dessineg 
= a et Steinheil, Paris: Victor Masson. 1849. (60 franes 

Tt: + itap dd principally in the ce : 
quinine in the fibrous, tissue of the living bark, although the most fibrous speci mens | 
are’ not the richest in the latter principle, and the value of a given kind of erie 

e be judged, to a certain extent, by the appearance of the fracture. 
distinguishes three modifications of fracture ; the corky, th ous and the filament 
ous ( filandrense), of which the latter indicates a greater richness in quinine than the 

i but less than th 

calyx. The arks, or Gray Barks of Lima or Huanuco, come from C. micra® — 
cha or ©. lanceolata and C. glandulifera. The Red Barks of Lima are yielded by 

- HH brown k of Carth i igi! 4 

; of Cuseo and Arica from ©. pubescens or C, ovalifolia. Cinchom# ~ 
kinds of bark. _ of 

cena 

tion, the Peruvian bark forests are comprised within the extremes of 1200 
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dehiscent from the apex downwards; the principal part of them 
forming his genus Cascari/la, of which a monograph is subjoined. 
These false quinguinas are distinguished by the greater astrin- 
gency of their bark, which is destitute both of Quinta and Cin- 
chonia. The illustrations consist of a view in the Cinchona 
forest of the valley of San Juan del Oro, in Peru, of two plates 
filled with details of anatomical structure, twenty-three plates 
exhibiting the species of Cinchona, and five, those of allied gen- 
era; three colored plates represent the principal kinds of Peruvian 
bark, in a very beautiful manner; and a map of the intertropical 
Andes shows the geographical distribution of the Cinchona forests. 

During the past year Mr. Weddell has contributed to the Am- 
nales des Sciences Naturelles, a remarkable paper on the strue- 
ture of the Balanophoree as compared with Rafflesiacee, the 
tatepiinal conclusions of which are more ingenious perhaps than 
sound. 

The appointment of M. Decaisne to the chair of Culture at 
the Jardin des Plantes (as the successor of M. Mirbel, who still 
Survives, although extremely and hopelessly infirm), to the duties 
f which he is devoting himself with characteristic energy and 

Success, has to a great degree, turned his attention, though only 
temporanily, it is hoped, from systematic botany. niet 

year. A large number of plates have already been issued, but 
without any letter-press of the systematic part; and that veteran 
aud most active cryptogamist, Dr. Montagne, has already com-. 
pleted the cryptogamie portion. The small portion of letter-press. 
already published by Prof. Gaudichaud relates almost exclusively 
to his theoretical views of vegetable structure, in illustration of 
Which he has formed a cabinet of extremely interesting materials. 

Dr. Montagne, who is remarkable for promptly carrying throngh 
the work he undertakes, has also completed the Cryptogamic 
Botany of the Voyage of the Astrolabe and Zelée (D’Urville’s) ; 
While of the Phanerogamic part, nothing bas appeared beyond an 
atlas of plates, wholly destitute of letter-press. es 

f the aid-naturalists at the Jardin des Plantes, the principal 
are M. Weddell, now temporarily absent in South America (as __ 
already mentioned); M. Spach, who still goes on Pricey 1S a 

‘ones Plantarum Orientalium, in connection | ri ; 
bert; M. Naudin, who is sedulously working up-ip 

4 acl 
Cee | ne 



A8 Notices of Botanical Literature. 

all the Melastomacee of the Herbarium; and M. Tulasne, who 
has newly elaborated the Podostemacee (in 20 genera); and 
whose researches in vegetable embryogeny, and discovery of Am 
theridia in Lichens, require a notice on another occasion. ae 

M. Claude Gay is still carrying on his elaborate Historia Fi- 

part of the botanical as well as the zoological portion. Of the 
Flora of Chili four volumes (Svo,) are completed, and half of the 

draughtsmen. The work, a truly national one, is sustained, in 
great part, by Chilian subscribers. One of M. Gay’s best col- 
laborators, M. Remy, after elaborating the Composite. for this 

~ work (ina manner on the whole very creditable, ) has been sent, 
by the administration of the museum, to make a botanical inves 
tigation of the Sandwich Islands. iA 

In the death of M. Benj. Delessert science has lost a most el- 

ascularaies ; the Plantes Cellulaires having long since beet 
completed by Dr. Montagne ;) and he has just finished his Flore | 
de I Abyssinie (2 vols, 8vo, with a folio atlas), ae 

explorations in the East, when he was interrupted by a grevious 
domestic affliction. His extensive herbarium has lately been 
much increased by the purchase of the herbarium of Pavon, — 
rich in American plants, in complete and well-preserved speech — 
mens. It was purchased in Spain, through the instrumentality 

Guitifere: M. Duby, with the lower Cryptogamus plants, and | 
with a new edition of the Synopsis Flore Gallia et Helveti@. — 
Prof. Godet of Neuchatel is engaged upon a Flora of the —_ 
and Mr. Shuttleworth, of Berne, with the fine collections © 
Florida and Key West plants sent him by Rugel. . 
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Prof. Lehmann of Hamburgh is engaged upon a new and ful- 
ler monograph of Potentilla, a genus upon which he has written 
so much, and of which he has accumulated the amplest materials. 
Meanwhile he has given, in his ninth Pugillus Novarum et Mi- 
nus Cognitarum Stirpium (1851), a revised arrangement, with 
a complete catalogue and synonymy of all the species at present 
known, 193 in number. 

Dr. Blume, the director of the Royal Herbarium at Leyden, 
having finished the Rumphia (in four folio volumes, with 213 
plates) is making arrangements to resume his Flore Jave, which 
was interrupted in 1829, with the third volume. He also began 
in 1849, and continues in monthly fasciculi, each of 16 pages 
8vo, the “Museum Lugduno-Batavum, sive Stirpiun Erotica- 
rum Novarum vel minus Cognitarum ex vivis aut siccis brevis 
Ecpositio et Descriptio, additis figuris.” Each number is accom- 
panied by one plate, giving the detailed generic characters of 
from two to four plants. Different families or groups are taken 
up in succession, and more or less revised or monographed. _ 

Professor DeVriese, who now has the botanical chair in the 
University, and the direction of the fine old botanic garden of 
Leyden, and Prof. Miquel, who holds the same position at Am- 
sterdam, besides other important scientific undertakings, are work~ 
ing up the large collections recently brought by Junghuhn from 
the Dutch East India possessions, assisted by several collabora- 
tors (Mr. Bentham taking the Leguminose, etc.): the first fas- 
ciculus of the Plante Junghuhniane has already appeared, and 
probably the second also. ° 

Drs. Dozy and Molkenboer, two physicians of Leyden, occupy 
their leisure with the Muscology of the Dutch Colonies. 

Last year Sir Wm: Hooker, in conjunction with Professor 
Arnott of Glasgow, issued a new (the sixth) edition of the Brit- 
sh Flora, which by the use of small type is brought down from 
the 8vyo to a compact 12mo size. And Mr. Babington has this 
year bronght out a third and revised edition of his Manual of 

ritish Botany. These two works ably represent the rival 

schools; the one strongly inclined to combine and reduce, the 
other to distinguish species. et get > 

ir Wm. Hooker, althongh much absorbed with the direction 

* Among the additions and improvements which have so changed the whole ap- 

Pearance of this establishment, that the visitor of twelve years ago scarcely recog 
nizes the place, we should not omit to mention the great Palm-house, com rc boo f 

and aan wich the magni ti ‘and luxuriance of their nati e 
climes, This structure 1s 362 feet in length, the central part 200 feat Je and 6 

Stcoxp Szzrms, Vol. XII, No. 37.—Jan, 1852. Lae 
Pree”! « eet on Pe ee ee ee 
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Magazine and of his Journal of Botany, has at length resumed 
the publication of his Species Filicum ; part five, the first part 
of the second volume, having been issued last summer. It com- 
mences his fourth suborder, Pteridee, (coinciding with the Adi 
antacee of Presl,) and is chiefly occupied with the genus Adi- ) 
antum. KE 

He has also resumed, with Reeve and Benham for publishers, 
his Lcones Plantarum, which H. Bailliere threw up three years ago, ) 
at the close of the eighth volume. — It is now issued in monthly 

| 

press required. But the sale of scientific periodicals 
most scientific publications in Great Britain, is inconceivably — 

small. We must not forget Sir Wm. Hooker’s magnificent pu 

of the splendid subject. A new house is building for the Viet 
ria at Kew gardens, with a tank large enough to show this gi 
gantic Water-lily to advantage, and allow of its full development. — 
A successful attempt has lately been made to flower this plant in 

e open air, at Chelsea, near London ; the pond, however, being — 
artificially warmed by hot water pipes; but this, as Mr. Dow» — 
ing remarks in the Horticulturist, would probably be unnecessaly _ 
in the United States. Even at the north, our sultry summer's ~ 
sun might heat a shallow pond sufficiently to bring well into 
flower vigorous individuals planted out in June or Jaly.* ; ! 

second part of Dr. J. D. Hooker’s superb Rhododendrons f 
Sikkim Himalaya, (illustrating ten more species,) was published 
last spring, about the time of the return to England of this at 
dent explorer and accomplished naturalist, from the field whee — 
he has been gathering so many laurels ;—and even a third is noW 
nearly ready. at : at 

feet high; it is covered by about 45000 square feet of glass, all set in iron, and ! heated by 24000 feet of hot-water pipes, and a thousand square feet of tanks. Aaé 
also the Museum, which the director has recently established, and which “is de _ tined to receive all kinds of fruits and seeds, ums, resins, dye-stuffs, drugs, sections — of woods, and all curious vegetable products, es ecially those that are useful in boll | rts, in medicine, and in domestic economy.” This collection is rapidly increasi0é in extent and value; and it is alread one of the most attractive ety instruct? a 5 of pegs great scientific deka taishinient ee ince this was written we learn that a plant has grown well in such a situatio® in the kitchen garden of Mr. Cope, the fash. es of Nes lvania Horticulturs! ; n 

y nt of t tank, kept at the proper tem rature, o its first blossom gust. See Downing’s Horticwiurist for Gahan . 
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other parts of India, chiefly in the eastern Himalayan region. 
These, with the Wallichian and other herbaria, will serve as the 

foundation for the Flora Indica, which, should some aid be se- 
cured from the government and the East India Company, these 
courageous and excellent botanists propose to undertake. ean- 
while Dr. Hooker is already actively engaged with his Flora 
Nova-Zeelandie, which, followed by the Flora Tasmania, 
(both after the model of his Flora Antarctira,) will complete the 
botany of the Antarctic voyage under Capt. Sir James Ross. 
“When Dr. Hooker left England for India, he was engaged in 

working up the collections made by the lamented Dr. Vogel, in 
the ill-starred Niger expedition, under Capt. Trotter. The Niger 
Flora from the Leguminose. onward was therefore elaborated by 
Mr. Bentham; and the Spicilegia G'orgonica, a Catalogue of all 
the Plants as yet discovered in the Cape de Verd Islands, with 
many important botanical details and characters, contributed by 

Mr. Webb; and the whole illustrated by fifty plates. A biogra- 
phy of Dr. Vogel, translated from the German of Dr. Treviranus, 
in the Linnea, and his Journal of the voyage, up to the time of 
his fatal illness, preface the volume. 
The directors of the East India Company are distributing 

among botanists copies of the journals and posthumous papers 0 
the late Mr. Griffith, printed at Calcutta. Unfortunately the edi- 

tor appears not to know enough of botany to correct the most 
obvious slips of the pen or mistakes of the press, nor to omit 

mere crudities and rough guesses, placed upon paper only to aid 
the memory, and obviously as unfit for publication, as are the 

oceasional remarks, reflecting offensively upon other botanists. 
Two volumes of journals and itineraries have been issued ; one 
on the development of organs in Phanerogamous plants ; and one 

notes on the development and structure of the bigher Cryp- 
— plants; each of the latter with a large quarto atlas of 

ates, 

After an interval of four years a new part of the Transactions 

neus, whic 
wit 

Choripetalum. Mr. Miers contributes a new genus f the order 
Burmanniacee, with an arrangement -" the family. - Mr. Kip- 
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Griffith has a paper on the Structure of the Ascidia and Stomata 
of Dischidia, and one On the Impregnation of Dischidia. 
These, with a paper On the Development of Lemanea fluviatilis, 
by Mr. 'Thwaites of Bristol, (now the successor of the lamented 
Dr. Gardner at Ceylon,) belong to the department of Structural 

tany. Dr. Falconer describes Athalamia, a new genus 0 
Marchantice. Dr. Planchon gives a detailed memoir On Meli- 
anthee, a new natural order. And finally Mr. Brown has pub- 
lished his acconnt of that beautiful and perfectly preserved fossil 
fruit ( T’riplosporite, so called from the remarkable development of | 
the spores in threes instead of fours,) which he has for several 
years past shown to those interested in such researches. If. not 
identical, it is certainly very closely related to Lepidostrobus, | 
which is thus demonstrated to be a Cryptogamous plant, allied to 
Lycopodium. An admirable paper of Dr. Hooker’s on the struc: 
ture and affinities of Lepidostrobus, we may add, which arrives - 
at the same conclusion, may be found in vol. ii, part 2, of the 
Temoirs of the Geological Survey of Great Britain, accom: 

panied by one On the Vegetation of the Carboniferous period, a8 ) 
compared with that of the present day, and another On the Struc 
ture of Stigmaria. / ne 

In Cryptogamic botany many new systematic works have ap- 
peared, and nearly all the orders have been newly elaborated. — 
_We know of no proper Species Filicum in progress, except 

Sir Wm. Hooker’s, already noticed. igs. 
The late Prof. Kunze’s supplement to Schkubrs Filices, (Die 

Farnukrauter in koloriten Abbildungen,) has gone only to the 
fourth fasciculus of the second volume, published last spring. . 

The Synopsis Hepaticarum by Gottsche, Lindenberg, and 
Nees von Esenbeck, gives full characters of all the species known 
up to 1847, when the last (fifth) part was published; the whole 
forming an 8vo volume of 834 pages. The genera, as well as 
the species are largely increased ; and the former, 72 in number, 
are disposed in five tribes, . 

A similar work on the true Mosses, the Synopsis Muscorum 
Frondosorum omnium hucusque cognitorum, by Karl Miiller, i8 by this time almost completed. The latest portion received (thé third fasciculus of the second volume,) finishes the great genus 
Hypnum, of which 500 species are described. The latest part of the admirable Bryologia E'uropea, with the authorship of which the name M. Giimbel is lately associated, 18, 
[ believe, the 42nd (1849). And Dr. Schimper has lately pub- lished in the Mémoires de la Société @ Hist. Nat. de Strasbourg; an elaborate paper on the anatomy and development of Mosses. — 

Kiitzing’s Species Algarum (1849) has been followed, or rathet 
superseded, by the much sounder Species, Genera, et Urdines Al- g seu Descriptiones succincte speciorum, generum, et oI” 
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dinum quibus Algarum regnum constituilur, by J. G. Agardh. 
The first part of the second volume appeared in July last. It is 
published at Lund, (Sweden,) and at Leipsic. 

We should not forget here to state that the accomplished algol- 
ogist, Professor Harvey, has completed the third volume of his 
admirable Phycologia Britannica, which finishes the work. The 
360 plates represent 378 species. A full synopsis of the orders, 
genera and species is appended, and new title-pages aud indexes 
are given, arranged for binding the work either in three volumes, 
according to the order of publication, or in four, systematically, 
according to the synopsis of the species. The cultivators and 
amateurs of our science may be interested to know that Professor 

arvey is now engaged upon his extensive memoir on the North 
American Algz, to be published under the auspices of the Smith- 
sonian Institution; and the plates of which promise to rival or 
excel those of the Phycologia Britannica, or of his Nereis Aus- 
tralis, which are so justly admired. The first part, containing 
the olive series of sea-weeds, is now in press. ‘The new edition 
of his Manual of British Alga, or rather a new work, the Man- 
ual of the British Marine Alg@, was issued by Van Voorst at 
the close of 1849, during the author's visit to this country. The 
sage illustrated by twenty-six plates, after the manner of 
t, Greville’s well-known Alg@ Britannica. 
Scheerer’s Enumeratio Critica Lichenum Europeorum et 

nova Methodo, §c., (Berne, 1830, 8vo, with 10 plates), is the 
latest and most important general work upon this order. 

Arr. VIII._— Views on the Nature of Organic Structure ; by 
Lieut. E. B. Hunr, Corps of Engineers, U. 8. A.* 

Turovenovur the whole range of organic existence, both ani- 
mal and vegetable, there is an evident adaptation of species and 

Magine its vital possibility except in its present astronomical 
wnat. Any great change from the earth’s valnes for gravita- 
hon, the atmospheric pressure, the average heat and light, or 

Steatly increased variations in these elements of condition, would 
as fatal to all our present species. Nor could these species 
ong survive a fundamental change in the atmosphere, the wa- 
tes, the vapors, or the soils of the present terrestrial system. 
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or cosmical phase. e can conceive a planet with platinum, 
gold, and silica continents, with a mercurial atmosphere, with 

fractory than ours, and yet with temperature conditions such that 
its aggregates of inorganic matter should be much the same as 
we now see. Moreover, we can conceive the existence there of 
vital organic forms, composed of elements wholly different from 
those entering organic bodies here, but whose functions should 

the power of giving material form or expression to these com 
ted results, nothing more would be necessary for placing any col | 
ceivable organic type in its proper home, or in forming for any 
home its proper organic inhabitant. Man’s intellect quite suffices 
to conceive how the Divine creative mind might infinitely vary or 
ganic forms in simple adaptation to their dissimilar homes through- 
out this wide universe. The historic order, in forming for @ 

single way to comprehend its structure and mode of agency, i 
ied and 

expressed in its forms and composition. Its one object is to form 
distinct images on the retina, and all its parts are composed with 

who sees no intellectual designing in the eye, the ear, the nerves 
rganic frame. So far from its be 

i 2 ininciiiniiiies 

5 acai 

oy 
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unscientific to make a clear and positive use in natural research, 
of the intellectual character stamped on all organisms, it is simply 
self-inflicted blindness and deliberate paralysis to ignore those 
God-thoughts, actually embodied in each vital structure. The 
meaning and design of these structures are not less real than the 
matter composing them; just as the design and mental signifi- 

e of a house are equally real with its materials. 
A distinct conception of the intellectual arrangement of organic 

parts, in themselves, in their connections, and in their external 
relations, gives a clue to the physical nature of organic structures, 
such as no other view can give. . 

Inorganic masses of matter have an unlimited capacity to give 
expression to ideas, either without motion, as in the fine arts, or 
with motion, as in machinery of all kinds. In a locomotive, for 
instance, thousands of ideas, first existing only in the human 
mind, are materially embodied and formalized through this com- 
plex arrangement of parts, all of which act in designed relations. 
Functions of various kinds are performed. in harmovious coneur- 
rence, exhibiting a partial semblance to vitality. Man’s history 
proves, that were his intellect a hundred fold. greater than it is, 
machines might be devised which would perform unimagined. 
wonders, Every increase of intellect would give in ca- 
pacity to work ideas into material forms. A comparative ma-_ 
chinist might, from a machine, infer the mental character and 
proficiency of its designer, just as a comparative anatomist makes 
out from the bones of an animal, all its habits. Any designed 
material structure reflects the intellect of its designer, and be- 
comes higher in character with each exaltation of the designing 
mind. Were man’s intellect to grow towards an infinite stature, 
where could we draw a limit to his capacity for giving material 
embodiment to his most advanced ideas? Would not his ever 
enlarging mind still clothe itself in material forms of proportion- 
ate sulstlety in structure, function and design ? 

ut man, in erecting material structures, deals only with 
asses. He has no power to build up his forms, by using at 

hat and in succession, single molecules of each chemical ele- 
ent. 
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Another step remains to complete our conception of the whole 
life of organic structures. What then is growth, and how is it 
to be conceived or explained? 
The ideal of an organism extends through its entire cycle of 

being. The ideal of an oak is not the mere form of to-day, but 
that aggregate of formal progressions included between the acorn 
and the decaying oak. It includes provision for everything 
needed to insure its normal perpetuity. The history of an or 
ganic individual or species must always contain the two great 
elements of original constitution and circumstantial position. 

m simple ordinary molecules, may be made to embody 
static aud dynamic ideals. The forces appertaining to the ulti- 
mate units of matter are quite adequate to work out ideals ex- 
tending over the changes of a lifetime. In all organisms, the 
normal changes are progressive, and exemplify the Jaw of con- 
tinuity. This continuity extends unbroken through countless 
generations, always exhibiting strict conformity to mechanical 
requisitions. The wheel of specific life rolls steadily on, while 
its points describe the cycloids of individual life. A present struc- 
ture may be so composed that the molecular forces acting be 

ferential warlds, whose integrals are seen in organic masses, move 
ou, planet-like, in the round of their mechanically determined 

. 

orbits. 
‘That intellect which was large enough to idealize man, Was; 

doubtless, large enough so to construct his that the constit- 

its beginning far into the unenacted future, may have been struc- 
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cessary conditions for continued existence. In designing and 
framing an animal structure, the means for stimulating all the 
faculties required at each stage of its existence, would be intro- 
duced in its bodily constitution. Thus the operations, usually 
called instinctive, would result from a predetermined structure, 
Specially designed to stimulate the particular faculties exercised. 
The materialized ideals would determine which faculties would be 
Most active at each stage of growth and in each species of animals. 

he views now presented are based entirely on the conceptions 
of matter and its constitutional forces, which inorganic masses 
constrain us to adopt. It cannot be too distinetly stated that 

a definite meaning when in mechanics, but no one can de- 

fine a vital force. It is too mysterious, fickle, evasive, and ille- 
gitimate to permit a clear conception or definition. When an or- 

®ehvenience in cloaking ignorance. So far as we know, no 
cule is ever moved, except by a real mechanical force, nor 

Ndeed can be, on account of its inertia. ‘Thongh our muscles 

Where the nerves centralize into one subtle th 

actually exhibited in formalizing 
Stconp Szerms, Vol. XIII, No. 87.—Jan,, 1852. ie 
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Let our conceptions but extend the — compose organic stt 
sphere of this intelligence, to the intimate constitution of each 
organic mass, and we shall find a new light thrown on the whole — 
nature of organic structure. It is true that every organism, on — 
this view, is an embodiment of more subtle intelligence than all 
mankind can boast. But he must have studied nature quite in 
vain, who has not seen compulsory evidence that the organic al- 
chitect is indeed great. 

—— 

Art. IX.—On the Municipal Electric Telegraph ; especially inils 
application to Fire Alarms ; by Wuitam F. Cuannine, M.D. 

Tue Electric Telegraph has two distinct offices. The first is — 
to interlink distant communities, and to this its applications have 
been hitherto chiefly confined. The second which is hardly less _ 
important is to bring into codperation the members or parts of sin 
gle communities. Just in proportion as Civilization advances this 
application is to have a larger development. The Electric Tele 
graph is to constitute the nervous system of organized societies. 
For purposes of general intelligence and regulation, of alarm and 
police, the Municipal Telegraph, that is the Telegraph within the 
City or Town, has already numerous applications, which are of 
rapidly increasing importance. A single one of these, the appl 
cation of the ‘Telegraph to signalizing and communicating alarms 
of fire, with its incidental use for purposes of police, will be the 
subject of the present paper. The general conditions on which 
the security and uniform operation of the Telegraph, in all its 
Municipal applications, depend will also be considered. 

At an early period in the history of the Electro-magnetic Tel 
egraph in this country, the writer described its application to Fire 
Alarms, and published in the Boston Daily Advertiser of June 3; 
1845, a general statement of principles which will be here more 
fully developed, and which are the basis of the System now in 
process of construction by the City of Boston. This is believed 
to have been the first publication in which the application of the 
Telegraph, not only to the purpose of simple signalizing, but 
= to that of giving public alarm in case of fire, was annot 

early ten years previous to this date, Professor Joseph Henry 
had fised an experiment, which, however, was not Pxblished 
until within the last two years, in which a distant bell could be 
struck by means of the release of a heavy weight sus 
from his large electro-magnet,—the circuit of which, connected 
with a local battery, was opened by a small intensity receiving 
magnet operated by a long or Telegraphic circuit. i 
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The Telegraphic Alarm System, subsequent to 1845, became 
the subject of occasional publication and its adoption was at length 
recommended by Hon. Josiah Quincy, Jr., Mayor of the City of 
Boston, in his official address of January, 1848. At this time 
Mr. Moses G. Farmer, Telegraphic Engineer, of Boston, directed 
his attention to the subject, and contrived his very beautiful sec- 
ondary striking apparatus which will be hereafter described. 

wo models of this instrument were constructed for the City of 
Boston and were found to strike a large bell, with which they 
were connected, with certainty and precision. Sufficient confi- 
dence however, was not then felt in the Electric Telegraph, and 
the experiments were prosecuted no further by the City. In 
March of the present year ( 1851) I submitted to the City Gov- 
ernment of Boston a detailed plan of the Telegraphic System of 

ire Alarms, adapted to the conditions, geographical and other- 
wise, of the City, and accompanied with estimates of the expense 
of construction. In June, this plan was adopted, and an appro- 
ptiation of $10,000 was made to carry it into effect. Mr. M. 
armer Was appointed superintendent, and has contributed largely 

from his own resources to all subsequent adaptations and details 
of arrangement. The System now approaching completion in 
Boston, with the results of experience in its construction, will be 
described and illustrated in the course of the following pages. 

During the present year the towers or belfries, seven in num- 

» Containing the fire bells of the City of New York, have been 
Connected by a Telegraph wire, so that an alarm which had be- 
come known to the watchman in one, might be signalized to all 
the others. The indicating instruments used at these stations 

are of the most simple description, consisting of a small electro- 
Magnet, armature and bell, with a local battery operated by a re- 

relving magnet on the Telegraphic circuit. Accounts have also 
been received of the construction of a Fire Telegraph in Berlin 
by M. Siemens, Lieutenant of Engineers, but whether confined 
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The analogy here with the functions of the motor nerves and ap- 
paratus of the animal system is equally strict and important. In | 
any system of Municipal organization in which it is attempted to 
supply a living bond by means of the Telegraph, the distinction 
between these functions must be recognized ; and in any system 
in which it is desired to employ both of these, to obtain unity of — 
action from a variety of parts, it is necessary that the analogy — 
furnished by the animal system, should be preserved in the rela- 
tion of these functions. In other words there should bea Centie — 
to which all impressions from the circumference or extremes — 
should first be conveyed over one set of conductors, and from — 
which after an act of intelligence, the impulses to corresponding — 
action should proceed over another. Here is the brain and ner 
-vous system of the animal or of man. The Telegraph whet — 

‘ ere are however many 
portant safeguards in the erection and arrangement of Conductots 
in the City, by which the security from interruption of Elect? 
Circuits may be rendered almost absolute, these will now bé 
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The Conductors commonly used consist of iron wire, supported 
by insulators upon the houses. These wires, where erected with 
a view to permanence and stability, should be of the best Swedish 
iron, and be limited in size and strength only by the strength of 
the supports which it is practicable to employ. The largest iron 
wire in common use within our cities is No. 9, which weighs about 
325 lbs. to the mile. The construction of the Alarm System in 
Boston, was commenced with wire No. 8, weighing about 400 
Ibs. to the mile. It was found however that the brickwork would 
not often hold the insulators, with the weight of so heavy a wire, 
without the intervention of brackets of unusual strength, into 
which the insulators were screwed. In the South Boston Cir- 
cuit, wire No. 10, weighing rather less than 300 Ibs. to the mile, 
‘Was employed, as giving on the whole greater security, without 
exceeding very much, by the mode of support, the usual cost of 
such works. ‘The length of the wire in the Municipal Telegraph 
of Boston is about 49 miles, and it has probably been erected 
with greater care and thoroughness than any similar structure in 
the country. , 

In a System, however, of such public importance, and designed 
to be permanent in its character, no effort should be spared to 
give a massive strength to every part, and ample provision should 
be made for the careful and judicious survey of routes and selec- 
ion of the places of attachment for the wires. It is also to be 
considered that a structure liable to frequent derangement, would 

a source of just annoyance to real estate holders in the City, 
Whose buildings are needed for the support of insulators. For 
these reasons, Mr. Farmer would recommend the appropriation of 
$150 per mile for the conductors of the Municipal Telegraph, so 
as to allow the use of large and often elevated brackets, support- 
ing No. 8 wire in carefully selected positions. This is a more 
elaborate method of construction than has yet been attempted. 
The wire of the same size, erected in Boston, has cost about $73 
per mile, and should possess great strength and stability after it 

been tested by exposure, and any weak parts have been 
replaced, 

in the selection of buildings for the support of the Conductors, 
Public edifices, such as churches, school houses, &c., should: be 
preferred, and next to these, lofty and isolated buildings, in order 
to Temove the wires, as much as possible, from danger of interfer- 

€. ‘Two wires, or, at Jeast, related wires, should not be at- 
tached to the same building or block of buildings. 'The Con- 
ductors should be so much elevated above the roofs of houses, 
that their insulation should never be impaired by contact with 
fallen snow ail ok SRE ee . 

_ The stretches of wire, in the Municipal ‘tes 8S long and few as practicable, consistent with 
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to avoid loss by imperfect insulation, and the multiplication of 
places of support, where alone, interference with the wires is 
possible. In Boston it has not been considered prudent to extend 
the stretches of the Alarm System generally over two hundred 
feet, on account of the occasional storms of snow and rain in the 
winter, in which great accumulations of ice are formed upon the 
wires. A single stretch however of the House line, of over 800 
feet between the towers of neighboring churches, has continued 
undisturbed for two years. In cities in this country South of 
Boston, stretches of 300 or 400 feet may be allowable. 

From the strength of the conductors they can not be easily 
interrupted either by accident or design, and in the latter case 
recourse must almost necessarily be had to instruments. The 
place of such violence would be apparent, and the broken wire, 
from its weight and tension, would fall at once to the ground, 
Detection would therefore be easy. The wires, used for an im- 
portant public object, would, of course, be protected by law. The 
police and members of the fire department should be instructed 
at once to report a broken wire that it may be repaired. 

As the interruption of a wire is a possible, though not a proba- 
ble or frequent occurrence, the principle of Double Conductors 
must be introduced into any System, in which absolute uni- 
formity of action is required. ‘This is necessary in the chro- 
nometrie application of the Telegraph, where electric pulsations 
are sent over the wires every second to measure and mark uni- 
form time on a hundred dials. It is equally necessary in the 

ystem, there are two conducting wires following differ 
ent routes. A proportionate increase of conducting power is al 
incidental advantage of this use of two-fold wires 

By a strict regard to the principles of construction and arrange- ment, which have thus been considered, the interruption of the age of the Municipal Telegraph. becomes practically impos- 
sible. 

e ground can not be used as any part of the circuit of the 
Municipal Telegraph without introducing a source of irregularity: A connection, accidentally or intentionally made between the 
wire and the ground, in such case, would complete an “ open” 
circuit, or throw part of a “closed? circuit out of use. A dupli- 
cate conductor would also cease to be an advantage or security; where the circuit would be permanently completed by the intef- 
ruption and falling of a Single wire to the ground. In the Fire. Alarm System, the circuits are composed exclusively of wires; and these, in the process of erection, are separated as widely aS possible, especially in the case of corresponding wires, whose 
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cross-connection would complete a circuit. Between the differ- 
ent Stations the wires diverge widely, and at Stations where they 
may come together for the purposes of signalizing, they are care- 
fully protected. Hence false alarms, by an abuse of the wires, 
are rendered nearly impossible. 

Another important result from the exclusive use of wires is 
double insulation. If the ground were used there would be only 
one insulator between it and the wire above, forming part of the 
same circuit, but, with wire conductors alone, there are two insu- 
lators, besides the buildings and intervening ground, which the 
current must traverse to make the circuit complete between cor- 
responding ‘conductors. Another useful result of the same ar- 
rangement is that the ground is left as a reserve, and can be used 

temporarily with a separate battery for special police communica- 
tions, in connection with, or addition to, both of the Signal wires. 

As the insulator forms an important part of every Telegraphic 
System, the form used in the con- 
struction at Boston, which is Batch- 
elder’s patent, is shown in fig. 1. 

Preserve the insulation. ‘The wires pass over the top of the insu- 

Port in cities for the conductors carried through the air, the use 
be resorted to 

. Cities, may be estimated at from $600 to $1,000 per mile. ae 
, 2; i of action as well as for purposes oF st 

ee bus 
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Signal and Alarm Station of the System in Boston, numbering 
sixty in all. These were constructed by Mr. Farmer, on the 
principle of conducting to the earth all free electricity, or elec: — 
tricity above a certain degree of tension, and will be figured here- 

ter. So large a number of these, employed in connection with © 
the circuits of forty-nine miles of wire, above the buildings, can — 
not fail to exert an important influence in silently discharging 
accumulations of atmospheric electricity. A general protection 
against danger from this source may thus be incidentally afforded 
by the Municipal Telegraph. 

In a perfect system of Fire Alarms it is necessary that commU- — 
nication should be instantaneous, universal and definite. The 
Electric Telegraph, by its peculiar properties, affords the means of 
fulfilling all of these conditions. Its pulsations are transmitted 
an inappreciable time over the wires of the Municipal circuit. By © 
the multiplication of Stations in the course of the Signal wires, by — 
which all parts of the City are brought into communication will 
the Centre, and by the electro-mechanical connection of the vat 
ous alarm bells with the Centre, the means both of signalizing 
and public alarm, are made universal. By the use of electro 
magnetic machinery, by which District Signals may be struck of | 
tolled upon the alarm bells, at will, the System becomes definite. © 
In the communication of a definite alarm, the division of @ | 

City into Fire Districts becomes necessary. These will vary 
each City according to its size and other conditions. The nam | 
ber should be sufficient to localize a fire without unnecessary 
complication. The following are the District Divisions which — 
have been adopted in Boston: I, North,—II, West,—III, Centre, 
—IV, South Centre,—V, South End,—VI, South Boston,— 

VII, East Boston. 

by the depression of either of the keys K, K, K, or of one of any | number of keys similarly situated between the wires. It will b¢ | 
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observed that either or both of the wires may be broken in a 
single place, and yet every Signal Station will be in communica- 

in one or the other di- 
rection. By this ar- 
rangement, therefore, 
the principle of double 
conductors is preserv- 

s an additional 
Safeguard, the inter- 
ruption of either of the 
wires in a single place 
would be known at 

the Signal Stations themselves where the wires approach, there 
is the possibility of a cross connection, if the open circuit 1s 
used, 

Stations like the links of a chain, as in fig. 3. Owing to the dif- 

culty of keeping the wires sufficiently separated in all parts of 
the System in Boston, and the occasional use of posts, as in cross- 
ing the South Boston bridge, the 
Closed circuit will be partially if 
Not altogether used with the Sig- 
nal wires. | 

The Alarm Circuit is so arrang- 
ed that it may be completed by 
depressing a key at the Central 

ce. In fig. 3, B represents the 
battery at the Central Office, and 
the Alarm Key. S, 8, S, are 

Stations, such as churches, 
where the machinery is placed by 
bs ich the bell is struck when < : tien : 
vitcuit is completed. Several o ME. Oe ee 
these may be included in the same Cireuit. _ The double Vom 
Skoonp Szezs, Vol. XII, No. 37.—Jan, 1852. Gf a akon 
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ors are seen diverging between the Stations, at which they unite 
in a single wire. | 

The general grounds for the division of the Circuits, according 
to their functions of Signal and Alarm, have already been stated. 
The immediate and practical reasons for such an arrangement 
will now be perceived. It is necessary, in the first place, to have 
so important a system under the control of some department of 
agent of the City government, and to provide for intelligent di- 
rection at its Centre. It is necessary also to provide means to 
complete the Circuit of the alarm bells with perfect regularity 
and at proper intervals, which would be impossible, except by 
machinery placed at the Central Office. It is also important to 
preserve the Signal Circuit distinct, that it may be available for 
purposes of police. 

In towns or Cities of small size, a single Signal Circuit and a 
single Alarm Circuit may be sufficient to include all the Stations 
which it is desirable to establish. In larger cities however, ad- 
vantage will be found in increasing the number of Circuits of | 
oth classes. In Boston, economy, both as regards length of 

conductors and battery power, induced the division of the City 
into North, South and South Boston Circuits. These arrange 

carried under the draw of the bridge, enclosed in a pipe. 
The Central Office, the Signal Stations and the Alarm bell Sta 

tions have all instruments peculiar to themselves. As the point 
from which the initial impulse proceeds in the actual operation 
of the System, the instraments and connections of the Si 
Stations will be first described. 
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The Signal instruments are contained in a strong cast iron case, 
and connection is made between this and the Conductors on the 
top of the building by a wrought iron pipe enclosing insulated 
wires. Entire protection to the instruments and wires is thus 
obtained. T'he Committee of Construction in Boston have wisely 
decided to place these boxes on the outside of buildings, in places 
well selected, generally opposite a lamp. ese Stations are 
distributed throughout the City at distances not greater than a 
hundred rods from each other, so that no house shall be distant 
more than fifty rods from one of them. Thus there are 18 Sig- 
nal Stations in the North Circuit, 16 in the South, and 7 in the 
South Boston Circuit. : 
_ The Signal Box, belonging to the Boston System is represented 
in fig. 4. The box and door consist each of a heavy casting. 

Ra iata'a alana 

The hinges and lock are of the most substantial kind. ‘The ont- 
Side of the door has upon it the words Sicnat Station, with the 
Dumber of the Station, and a panel containing a notice of the 
ace where the key is to be found, and perhaps also an extract 

from a City Ordinance for the regulation and protection of the 
System. ‘The Signal Crank with a heavily weighted handle is 
Seen within the box at A. It was devised by Mr. Farmer and 
Myself, to obviate the irregularity which might arise from the 
Manipulation of the Signal Key by ignorant or incompetent per- 

Sos. ‘The axis of the crank carries a circuit wheel B provided 
With a number of teeth or cams, each of which, in revolving, com- 

= circuit momentarily by a sliding contact te the key 
M ese cams are divided into two groups, seen 1 INE Be 

ne on each side of the circuit wheel, the principal of 
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groups numbers from one to seven cams, according to the num- 
r of the District in which the Signal box is placed. This com- 

municates the District number to the Central Office. The other 
group consists of from two to four cams, placed closely together, 
an as to complete the circuit for longer or shorter 
periods and produce a record at the Central Office, of dots and 
lines, indicating the number of the Station. The box contains 
instructions to turn the crank six times. The effect of this, with 

handle always carries the Crank back to its original position. 
The record made at the Central Office by the revolution of the 

Signal Crank can not be imitated by any person not having ac- 
cess to the Signal Boxes. A great additional safeguard from any 
abuse of the wires is thus obtained. 

The Signal Key © can be used in the ordinary manner, to 
communicate to the Central Office any system of Signals which 
may have been agreed upon for police or other purposes. Com- 
munications may be received, in return, from the Central Office, 
by means of the little electro-magnet and armature D, which is 
introduced in the course of one of the Signal wires. The click 
of the armature constitutes here the audible signal. This would 
also be heard on operating the Signal Crank or Key, if the cit 
cuit was duly completed, of which it would thus give indication. 
It would be heard also if another Station was in the act of com 
municating to the Centre, and it would thus prevent confusion in 
signalizing 

nen depressed by the cams, The electro-magnet | D would be included constantly in the eircuit, and the. click . 
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of the armature would be heard on its release, when the Circuit 
was broken, : 

it might be performed by a child. Certain members of the Fire, 
Watch and Police Departments, are also provided with keys to 

yet a suflicient guarantee against its abuse. A periodical report 
should be required from the agents in charge of the Stations. 

Connection may at any time be made between the ground 
conductor of the electrical Discharger and one of the Signal wires, 
for the purpose of special Signalizing to the Central Office, with- 
out the indication of the signals at any intermediate Station. _ 

he Centre of the System in Boston is established in the City 
Building adjoining the City Hall. From its roof which is iso- 
lated, the Wires, elevated on a bracket, radiate in all directions. 
_ The instruments at the Central Office are in part receiving and 
Mm part transmitting, besides the batteries for the whole system, 
and the testing and registering instruments employed in the reg- 
ulation of the Circuits, 

he receiving apparatus consists of an Office Alarm for each 
of the three Signal Circuits, and a single electro-magnetic Regis- 
ter, of the Morse construction, with which they communicate in 
Common, The Alarm is 
represented in fig. 5. It 

tached to the upright lever 
Which carries the ham- 
mer, The bell is of large 
‘ize. For the purpose of obtaining a powerful blow 
tom the hammer, suffi- 

Citenit. ‘The Office Alarm 
With local circuit ar- 
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rangement, is an apparatus identical with one figured in Cooke 
and Wheatstone’s English patent of 1837, to which I take pleas 
ure in referring it. ; 

Switch is provided to disconnect the Alarm of any Circuit, whet 
the Register is used for continued communication. The Alarms 
connected with the different Circuits are provided with bells of 
different tone, so that it is immediately perceived, by the sound, 
from which circuit any Signal proceeds. é 

It is often desirable to send a communication, back to the Sig- 
nal Stations for purposes of police, or, it may be, to inform an off 
cer of the Fire Department of the number of the Station from 

. 

which an Alarm of Fire has been signalized. For these and similat 

be used for signalizing back to the Stations in the manner just 
described. For the 
over six miles, twelve pairs of the Odds and Ends battery of 
Smee, as constructed by Davis,* should be amply snfficient 

at least with the open circuit. Asa fact of general interest 10 

each Signal Cirenit. For this purpose a Daniel’s battery of get sibly an Odds and Ends battery of twelve pairs may be applied. . 

* Davis's Manual of Magnetism, 2nd edition, p. 56. 
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The transmitting apparatus, connected with the Alarm Circuit, 
consists of acommon Signal or rather Alarm Key, and of the 
District Keyboard. The purpose of both these instruments is to 
complete at suitable times the circuit, by which the machinery 
at the Alarm Stations is thrown into action. 
To obviate the difficulty of completing the circuit by the 

Alarm Key, with the absolute regularity necessary to strike the 
District Signals upon the bells, the District Key-board is intro- 
duced. This instrument, which in its simple form was early em- 
ployed in the Telegraph, is represented in fig.6. The Keys, with 

aes 
on 2S ee Ge ee a 

a ae. 

ed 
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one exception, are seen marked with the numbers of the Districts. 
Below the Key-board is a cylinder, which is moved by clock- 
Work at a given rate when the instrument is in operation. The 
cylinder is of wood having a metallic core, e. Strips of metal, 
I J, connected through with the core, are set into the wood of the 
cylinder, so as to form groups under the several Keys, equal in 
humber to the District Signals, marked upon them. Thus, 
under the Key of District One, single strips widely separated 
are seen, under the Key of District Two, two strips, and after a 
considerable interval, two more, and so on. It is obvious, with 
this arrangement, that if each key should bring a conductor to 

at Upon the surface of the cylinder beneath, it would complete 
electric communication through to the core, at regular intervals 
Corresponding to the District Signals. : 

.* ot the sake of economy of battery power and the security of 
distinct Cirenits, it is desirable to throw the force of the Battery 
“pon the three Alarm Circuits separately and in succession. This 
S effected by attaching three metallic springs a’, b’, c’, to the under 
Surface of each key. These springs when the key is depressed, 

‘ Upon the cylinder in an oblique line, that is, a’ in advance of 
Y, and 6’ in advance of c’. The other extremities of these 
Springs make an ample bend behind the Key-board, to alloy Bee 7 
“om of motion to the keys, and are then fastened respectively 10. - Metallic bars a, b, c, the corresponding spring of each ke: being attached to the ‘same NOW, on, Geprentins: bar. 
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the strips of the revolving cylinder come in contact with the 
three springs in succession, and if the Alarm Circuits are each 
connected at one extremity with the three screw cups a, }, ¢, and 
at the other, through the Alarm Battery with the screw cupd 
and core e, the current is thrown on to each of these circuits if 

quick succession, and at intervals corresponding to the number 
of the District marked upon the key. 

The figure is represented with seven District Keys, and at 
eighth, intended for the Signal “ All Out,” the use of which will 
be described hereafter. The number of the keys may be it 
creased at pleasure. A key for fast striking, that is once in about 
two seconds, will be introduced in the Boston System as a meals 

of general alarm, before striking the District Signals. Three 
spare keys will also be assigned for the direction of engines, be 
longing to different sections of the City, or for other purpo 

ured intervals over the wires. 
It may often be desirable to confine an alarm to only one % 

two of the Circuits. This is easily effected by a Switch place 
upon each Circuit, so as to shut it off at will from connectio 
with the cylinder. 
The Battery connected with the District Key-board and 

Alarm Circuits consists of about twenty-five pairs of Grove’s & 
rangement of large size. Very considerable power is required © produce the necessary electro-magnetic effects at the Alarm Ste 
tions, even through circuits not exceeding four and a quart 
miles in length. A great economy of battery power is therefore 
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obtained hy the action of the Key-board, which communicates 
he same Signal in succession to the different Circuits. - 

In connection with each of the Alarm Circuits, as they pass 
out of the Central Office, is an Alarm Bell Register for indicating 
the number of Electric impulses sent over the wires, and the 
corresponding number of blows struck upon the bells by the 
hammers of the Striking Machines. In form it is similar to a 
register in use for other purposes. The movement resembles that 
of Mr. Farmer’s electro-magnetic clock. ‘There are three cylin- 
ders, seen partially in the figure, 3 
whose circumference is divided 
decimally and marked with fig- 
ures, representing in their place, 

impulse of the current moves ALARM BELLS 

figure, at every tenth impulse A 
moves the cylinder of tens also | 3 (4.04 
forward one figure, and at every 
hundredth impulse moves the 

one figure, 
the others. The indications of FQ Q 

. . 
| 

ae tant in connection with ma- > chines carried by weight. Thus, ' ape it alarms are very frequent, the Alarm Bell Register may show 
that the striking machines require to be wound up in anticipa- 
Hon of their regular time. 

It is essential to have systematic. means of testing all the Cir- 
cuits, employed in the Fire System. Where a closed Signal 
itcuit is used, an interruption from any cause, gives of itself a Signal at the Central Office. Where an open circuit is used, as it is, in connection with the Alarm machinery, or may be, in con- 

Hection with the Signal apparatus, other means must be em- 

only. 
Md ni 2 3) 

ws 
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to the passage of the pin. Its arrangement in the figure shows 
its application to testing the continuity of one of the Signal 
Wires, represented in fig. 2. In its usual position, the testing key 
is held by a spring, in contact (which should be a sliding contact,) 
with the little anvil d. It will 8. | 
be seen that the wire &, con- 

circle, returning into itself 
through the screw-cups con- 
nected with d and the axis of 
the testing key. When moved 3 
by the revolution of the cyl- i @ 
inder, the key breaks the con- 4 
tact at d, and makes contact 
with the little anvil e, which 
is connected through the elec- 
tro-agnet f, with the platina 

le of the battery. Hence it 
completes the circuit, if the 
wire k is unbroken, and the 
bell A is struck by the ham- 
mer carried by the armature 
and lever g. 

The knob c, on the lower 
t of the testing key, makes 

it available for use, at any in- 
termediate time, by hand. The 
arrangement of this key also’ 
shows how a single wire of 
the Signal Battery can be 
brought into cireuit, for the 
purpose of communicating 
back to the Stations. It will be observed that one end of the 
wire & always remains connected with its battery, whether the 
key 6 is manipulated or not. Its function of signalizing fire 
therefore never interfered with. 

The testing key applied to the Alarm Circuit connects it mo 
mentarily with a battery, perhaps the Signal battery, too weas 
to set off any of the striking machinery, and yet strong enough 
to actuate the electro-magnetic alarm within the clock. In t 
Boston System, if the six wires of the Signal Cireuits and the 
three Alarm Circuits should be tested together, nine bells would 
be struck iu regular succession, at the time of the usual striking 
of the clock. These should be separated from each other 1 
tone by a musical interval, and bells representing different classe’ 

i he scale. If one of circuits should be in different parts of t @ 
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these notes were omitted it would at once be perceived. ‘Taken 
together, the chime would furnish hourly assurance of the integ- 
rity of all the Circuits of the System. 

r. Farmer has also devised a method of testing, by means of 
his electro-magnetic clock, affording equal facilities with the 
mode which has been described. Once each hour the current is 
thrown, by successive oscillations of the seconds pendulum, upon 
as many circuits as it is desired to test. ‘This method gives ob- 
viously a very wide range, both as to number of circuits and the 
intervals of time at which the application can be made. 

tricity, connected with the ground,—and, where required, the 
Switch for shutting off the current from the striking machipery, 
when the bell is rang by hand. 

‘The weight, train of wheels and hammer of the Striking Ma- 

chine, are identical in character with the corresponding part 
church clocks,—the machine being so arranged, however, as to 
strike only once each time that the detent is removed. Greater 
power is required to liberate this detent than can be directly or 

teadily obtained by means of an electro-magnet, placed in the 
Alarm Circuit, and actuated by the Alarm Battery at the Central 
Office. Two modes of obtaining an increase of power, for this 

Purpose, exist ; one, by including in the Alarm Circuit a receiving 
tagnet, which brings into action a local battery, operating the 

electro-maynet by which the detent is liberated, In this case the 

| battery may consist of three or four pairs of the odds an 

ends form, which, in an open circnit, need no care for several 

Weeks, if not mouths, ata time. The other mode is by employ- 
Ing some secondary apparatus, liberated by the electro-magnet 1n 
the Alarm Circuit, to raise the detent. This method was applied 

y Mr, Farmer in 1848, in his very beautiful instrument, which 
Which will how be described. a 

ig. 9(see next page) represents the precise form of the Striking 

lachines, constructed by Howard & Davis, for the City of Boston, 

The frame is a most substantial casting. The electro-magnet W) 

Teadily be recognized, with its armature attached to au upright 
Ver atc. The legs of the electro-magnet consist of half-inch 

bolt, iron, surrounded with coils of insulated copper ware 

Which are three inches long and two inches in diameter. 4 

ing arm, weighted at the top, which is supported in an upng® 

*sition by a horizontal lever, resting on the top of the armati 

vet at 6, When the armature is attracted to the mag oe 
A a oa Gel 



76 On the Municipal Electric Telegraph, 

weighted arm'a@ falls over until stopped by the adjustable. rest 
in front of it. In falling, a little lever, seen attached to the 

, 9. tit 

sen/ 
ee 

a. DEGIDNCED E GED EG 

same axis, raises the latch-shaped detent d, by means of the pit 
connected with it. The arm carrving the pin e, attached to the same axis with the cam g, and connected with the train of wheels of the striking machinery, is thus liberated, and commences t@ 
revolve on its axis. In go doing the cam g¢ swings forward the 

pin eis arrested at the end of one revolution, | This qccupies two seconds, and in the meantime the weight of perhaps 2000 Ibs 

cing the electro-magnet, was interrupted. This indefinite and undesirable mode of striking would be produced by holding dow? the Alarm Key at the Central Office. To obtain single pet 
, m ‘ momentaril y at suitable intervals, which is best effected by meals of the District Key-board. The fly-wheel of the clock work is - 
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shown ath. The hammer represented in the figure is usually 
placed in a belfry above, connected with the hammer lever by a 
Wire. 

The bells to which the striking machines are applied in Bos- 
ton, vary in weight from 3,700 to 300 Ibs. The machines are of 

uniform size, but they are carried by weights, varying from 2000 
to 800 lbs., on a single chain. It was supposed in the outset that 
a blow equal in force to that of the common tolling hammers, 
would be sufficient for all the purposes of alarm, especially as, in 
the Telegraphic System, an alarm is not propagated by sound, 
from bell to bell, as in the ordinary method. A greater amount 
of sound was however considered desirable by members of the 
Fire Department, and a great addition to the force of the ham- 
mer was found necessary to produce adequate vibration in the 
largest bells. 'Thus the hammer, judged suitable for the bell of” 
Brattle St. Church, weighs forty pounds, has a handle three and 
ahalf feet long, swings through an are of four'and a half feet, 
and is moved at each blow by a force equal to a weight of 1440 
Ibs., falling one inch. To liberate the detent of a machine of 
this power, the weight on the falling arm must be proportionally 
icreased, and the electro-magnetic power required to free the 
arm will amount to abont 14,000 grains when the armature (faced 
with brass) is in contact with the electro-magnet. ‘The battery 
provided at the Central Office must be adequate to produce this 

effect through the Alarm Circuits. d 

The striking machines are calculated to strike 1000 blows with 
a fall of the weight equal to 83:33 feet on a single chain, that is, 
at the rate of one inch to a blow. Where a great expenditure of 
power is required, and the weight is applied by a single chain with 
a limited fall, the number of blows which can be obtained from 
a single witiding is necessarily diminished. ‘Thus the number of 
blows with the three largest bells in Boston, will not probably 
exceed 450 or,500. Fortunately these bells are near the Central 
Office, and can be easily wound up when the Alarm Bell Register, 
Fepresented in fig. 7, indicates that they are nearly run down. — 

The striking machines should be wound weekly, and a detailed 

feport made, by the person winding them, to the Central Off 
Where it should be entered on the journal. All intermediate 
Windings should be entered in a similar manner. aes 

_ The time required between successive blows of the Striking 
Machines is two seconds. The revolution of the cylinder in the 

District Key-board, fig. 6, should be graduated so as to ¢ | 

the cirenit, for consecutive blows, at precisely this interval. _The 

average number of blows, in striking District Signals with inter- 

Vals of five seconds after each Signal, is about twenty per minute. 

From fifty to a hundred blows would be sufficient, orainarny, © 
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_ Asingle Alarm Circuit may include a number of Alarm Sta 
tions. In all of these, in which the conditions are similar, the 
blows upon the bell should be synchronous. No matter how 
widely scattered over a City, the Signals would be struck.on the 
different bells practically at the same moment of time. Differ 
ences however in size, friction, proportion, would always exist, 
sufficient to make a slight difference in the instant of striking 
between a number of bells. Even if this were not so, differ 
ence in distance would cause the sound of one bell to reach the 
ear before another. Hence District Signals are always distit- 
guished by listening to the sound of a single bell. The effect of 
the District Key-board is to strike in succession the bells of dif 
ferent. Circuits. The interval in sound, however, thus occasioned, 
would not be so great as that produced by distance in bells of the 

- same Circuit. 

therefore in resistance to 44 miles of Circuit, which gives a total 
resistance of eight miles of 
the Battery must act, 

purposes, it is necessary that there s| 
of the bell ringer, communicating. w 

many accounts be desirable. 
The operation of the System has been shown in its detached 

parts. It will now be illustrated consecutively through all 
stages.. A fire having broken out in the neighborhood of 

its 
the 

ts) No. 8 wire, through which 
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fifth Signal Station in the Fourth District, of which the Box 
is represented in fig. 4, the person in charge of this Station, or, 
at night, a oe opens the Signal Box and turns the Crank 
six times. The Alarm at the Central Office is struck every time 
that the circuit is ies, and the Register records, at the same 
moment, the District Signal of four consecutive marks, six _ 
repeated, alternating with the Telegraphic ‘Signal, a dot, 
line and a dot, indicating the number of the fifth Station. The 
Agent at the ‘Central Office, if aroused at night by the Alarm, 
refers to the Register where he finds a distinct and permanent 
record. He turns immediately to the District Key-board and 
depresses the key of the fourth Distriet. The Battery is at once 
thrown on to the Alarm Circuits, arid the Signal of the fourth 
District, one, two, three, four, is steack upon the 19 Alarm” Bells 
at near arly the same instant of time, and continues to be repeated 
at short intervals as long as the key of the District is held down. 

he Agent, meanwhile, observes the motion of the numeral 
cylinders in one of the Alarm Bell Registers, fig. 7, and raises his 
finger from the key when a sufficient number of blows have been 
struck. He then turns to the Journal of the Office and entemabe 
time, and the number of the District and Station, from. i 
the alarm proceeded. es 

In the pe time the engines are running frontal” nar 
towards the District, and some officer of the Fire Department, 

opens one of the Signal Boxes i n passin , and makes the most 

sitnple signal, say one, one, one, oe “ writing dots,” by tapping on 
the Signal Key. This is eeaer by the Central Agent, who 
Proceeds at once, by means of th he key provided for that purpose, 

the flectro-magnets i in all nee 
Which the enquiry is made 
the exact Dist 

District shoul lack primarily on the alarm belle,4 any inguiey 
1 2 rendered unnecesssary, and a direction woul 

bi ‘ve faredahied to the place. of a fire, within the distance of 
yr 
At length the fire is suppressed, per rhaps- in a short time. A 
Y important function of the System is now to be developed. 

The engineer, on the ground, who has chief control, sends to 

nearest Signal Box and communicates the Signal one, one-lwo,— 
one, one-two, which signifies “ All Out.” This is received by 
the Agent at the Central Office, who immediately de oresses the 

Key of the District K Key-board, marked in fig. 6 with th chat 
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ters I, IL. This Signal is forthwith struck and repeated a few 
times on all the bells. The engines in various and perhaps dis 
tant parts of the me, tu 1 ba na A different signal might be 
employed to order back the South Boston or North End engines, 
and two spare keys, having | connection with only a single cireult, 
may be added to the Key-board for this purpose; or the Agent 
may send such a signal over any Alarm Circuit by means of the | 
Alarm Key. 

10. 

Thei inconvenience of using very heavy 
weights in the Striking Machines hee 
— Which thence arise, as to the 
force of the blow or number of strokes, 

Rk | make it desirable to employ other eet 

Fag) 8 powes such as the pressure of wats 

| confined in pipes within cities, and a's0 
~ | the pressure of condensed air. Fig. 101P | 

kd _| resents an a paratus contrived by Mr. 
; ~ Farmer and myself, by which the pressure 

“y’ [RG of the water in the pipes is made to fur 
“nish a constant su pply of condensed aif; 

| either to operate the air whistle’ : 
" air-engine C, carrying the hammer of the — 

bell. G is the section of a stout metalli¢ 
¢  eylinder—F is a cylindrical float upon ® 

sliding rod. A three-way valve V screws | 
on to the bottom of G by a cap, and is — 
operated by the handle and rod inside. 

vii-""| When the water rises to the upper of the 
two dotted lines, the top of the float raise? | 
the tail-piece t of a small lever, carrying 

an opi arm, with a heavy ball on the top. This or 
beyond the perpendicular and falls over on the other side, as se” 
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in the figure, reversing at the same moment the three-way valve 
by asimple arrangement. The water which before entered now 
begins to flow out. The valve v’ opens and admits air. The 
float falls until at last it rests on the tail piece t/ of a correspond- 
ing short lever below, by which the heavy ball is raised to the 
perpendicular and thrown over on the other side, reversing the 
three-way valve again, so that the water enters. The water, on 
entering each time, condenses the air into the reservoir R, from 
which a valve prevents any return. This process continues till 
the air in R has reached a condensation equal to the pressure of __ 
the column of water in the pipes. Any loss of pressure from cd 
either leakage or use, is at once supplied by the action of the gene- 
ratorG. All the paiis in the generator liable to oxydation, are 
made of brass. 

The reservoir R may easily contain several hundred charges 
for the cylinder C, so that if the water should be withdrawn from 
the pipes for a day or more, no interruption in the means of alarm 
would take place. With a vressure of two or three atmospheres, 
such as can be obtained from <he Cochituate water in the lower 
part of Boston, a cylinder, C, of only two or three inches diame- 
ter, applied directly to a hammer as above, would give all the 
power which could be desired for the largest bell, without any 
limit as to the number of strokes, or necessity of winding. The 
electro-magnet m’, armature and catch c, on which the corres- _ 
ponding part of the falling arm rests, when raised from the posi- 
tion in the figure, will be easy recognized. When the armature _ 
1s attracted to the magnet the falling arm drops, and the foot, a, 

adsnes a pin on the sliding valve aud throws it back, admitting 

tae air into the cylinder. The cam and projection on the end of 
hg piston rod, respectively reverse the sliding valve, and raise the 

long arm b of the falling lever, at the end of the stroke. In the 

apparatus represented, the generator G must, of course, be placed 
ina low situation, such as a cellar, and out of the reach of frost. 

he air whistle, operated by hand, was proposed a year ago in 
Boston as a means of alarm. Its efficiency for this purpose can 

hardly be overrated. The simple mode of connecting it with the 
Telegraph, represented in the figure, has been proposed by Mr. 
Farmer. he air valve v” is operated by a rod, attached to the » 
armature lever of the electro-magnet m, which is actuated by a 

local battery connected with the Telegraphic circuit. ‘The same 
object may be accomplished, without a local battery, by a little 
falling lever and air engine apparatus. Two or three air whistles 

; tge size in a City, would be almost sufficient of themselves 
ot a System of Alarm. ee 

The use of the water meter of Mr. Huse, as a source of power 
for striking the bells, has suggested itself, and has also been espe- 
cially brought to my notice by Mr. Joseph M. Wightman of Bost 

ND Series, Vol. XIII, No. 37.—Jan, 1852. 

‘ 
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This very useful and ingenious instrument can be best described 
as the converse of a rotary pump. I have satisfied myself that _ 
the falling arm liberated by the electro-magnet, could be made to 
open the water-valve, and that a meter supplied by an inch or 
inch and a half pipe, would furnish ample power to lift the ham 
mer required for any of the City bells. For this purpose an arm 
may be placed across the axis of a meter, each end of which, m 
revolving, would raise the lever connected with the hammer hat 
dle above. The hammer would thus be raised at every hall 
revolution of the meter. As the pressure of the water is liable 
to vary, or as it may be completely withdrawn, an intermediate 
reservoir of water under the pressure of air, condensed by the 
previous entrance of water from the pipes, the return of which 
Is prevented by a valve, would seem to be necessary. This 8 
the chief objection to its use. Greater electro-magnetic powel 
would be required to work a water-valve, than the air-valve rep | 

resented in the last figure. ) 
The principal instruments employed in the Fire Alarm System 

are included under no existing patent, although Mr. Farmer lt 
serves to himself the right to those parts of the mechanism which 
he has originated. The electro-magnetic Register, patented by 
Professor Morse, constitutes, however, an exception. — It is desil® 
ble to use this instrument for the record at the Central Office, ® 
its principle is in harmony with the rest of the System. Ont 

account, and also to set at rest any other claim under the patent 
‘the electro-magnetic Telegraph, I should recommend, in ® 

cases of construction the purchase of the right to the use of the — 
Morse instruments in connection with the System. ‘This has a 
cordingly been done by the City of Boston. —_ 
The following table furnishes an approximation to the cost of 

different parts of the System, erected in Boston, which is of I _ 
terest in connection with future constructions. 2s 

Average cost per mile of 49 miles wire, (erected) . $68 ” 
e “of wire No.8, permile, . .  . 730 

N ée ‘ 62 50 te ec Ge ce oO. 10, ‘ : : sed | 

Striking machine, fig. 9, (including 800 Ibs. weight,) 165 00 | 
Signal Box, apparatus and connections, complete, . 10 00 
District Key-board, fig. 6, (with 12 Keyay, .. : 75 00 

Alarm Bell Register, fig.7, . .  , 10 00 
Office Alarm, fig. 5, . : : Be g 00 

The estimate, furnished by me to the City Government of Bos 

ton, of the cost of construction of the System, was about ] 
not including superintendence or the right to the use of the 
Morse instruments. It is believed that this estimate has not bee? 
exceeded by the actual cost of the parts included in it. An addi- 
tion has been made to the number of Signal Stations and to thé 
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length of the Signal wires, and also to the proposed power of the 
Striking Machines, by which the total expense will be increased 
perhaps more than a thousand dollars. The cost of superin- 
tendence and of the patent right will probably amount.to nearly 
two thousand dollars. 
The System can be introduced into small towns where two or 

three bells and a few Signal Stations are to be connected with 
the wires, at a cost, for the mechanical part, not exceeding one 
thousand or fifteen hundred dollars,—and into larger towns or 
cities at a proportionate rate. In the smaller towns the same 
wires may be used for both Circuits, that is, to constitute a closed 
Signal Circuit with a feeble battery, and subsequently an Alarm 

one half, but the principle of double conductors, in this case, 
should still be preserved. ; 

n the approach of the System to its completion in Boston, no 
doubt exists as to its mechanical efficiency, and to the precision 
of its operation, except where departures, almost unavoidable in 
a first experience, may have been made from the Prats pies of 
Construction, already indicated. The introduction of the System 
may be influenced by moral causes, but these have not been 
found, heretofore, to embarrass the working of the Telegraph in 

's country. Here is simply a test of the civilization of our 
People. Local and peculiar obstacles may also affect the System 
in its introduction. It is believed that none of these difficulties 
will prove insurmountable in the trial about to be made in Bos- 
ton, but that with patience and experience the uses of the Sys- 
tem will be fully developed. Should it be otherwise, the System 
18 still correct in principle, and will wait its own time for general adoption, _- 

reat credit is due to the government of the City of Boston 
for the liberality with which it has tried this experiment. To 

uperintendent, Mr. Farmer, intelligently seconded by the 
Committee of construction, the praise of great practical efficiency 

uld al 

- 

application of the Telegraph, by which a single clock registers 
18 time on an indefinite number of dials throughout a city, by 

© simple magic of the electric circuit, is also one which deserves 
to be brought into immediate public use. 

Nov. 11, 1851. 
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Art. X.—Observations on the Freezing of Vegetables, and on 
the Causes which enable some Plants to endure the action of 
extreme Cold ; by Joan Le Conve, M.D., Professor of Natit 
ral Philosophy and Chemistry in the University of Georgia.* 

. a 

In the years 1775 and 1777, John Hunter communicated 10 
the Royal Society two series of experiments on the “ Heat of 
Animals and Vegetables,” from which he drew the inference, 
“that an animal must be deprived of life before it can be frozen,’ 
and “ that plaiits when in a state of actual vegetation, or evenl 
such a state as to be capable of vegetating under certain cireulh 
stances, must be deprived of their principle of vegetation before 
they can be frozen.”+ Again he says, “ But the question 3s, 8 
every tree dead that is frozen? I can only say, that in all the 
experiments I ever made upon trees and shrubs, whether in the 
growing or active state, or in the passive, that whole or patl 
which was frozen, was dead when thawed.’”’¢ : 

With respect to animals, Hunter concluded from his expert 
ments, that when the whole was frozen the actions of life could 
never be restored ; but that the ears of rabbits and the combs of 
cocks were frozen without injury to the parts.§ More recell 

n 

< Sj fd a 5 o om o 5 3 g 7 3 o o oO i) = ia) a —s oS n o = ia) a 5 a a) 

ted to freeze again after being thawed, they never recover 
He found spiders and grubs in a like frozen condition, with the 
same powers of revivification on exposure to a warm atmosphere| 
The larve of insects are equally tenacious of vitality. Lister, » 

net and others, have found caterpillars so frozen that when drop" 
us oie 

3 

* Read before the “ Physical Section” of the “American Association for the se 
vancement of Science” at the Albany meeting, August 19th, 1851. 

Phil. Trans. for 1775, pp. 452 and 454, t Phil. Trans. for 1778, P- = : 

Vide Hearne’s Journey from Prince Wales’ Fort, Hudson’s Bay to the N othe? : 
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which had become a lump of ice. Spallanzani found that expo- 
sure to a temperature of -38° or even —56° Fahr., did not de- 
stroy the fertility of the ova of silk worms; and the eggs of the 
slug have been subjected to a cold of —40° Fahr. without injury. 
The following experiment upon caterpillars, tried in Sir John 
Ross's voyage, seems to be perfectly satisfactory on this point. 
Thirty larvee of the Laria Rossii were put ina box, and exposed 
to the winter temperature for three months; on bringing them 
into’ the cabin, every one of them returned to life and crawled 
about. They were again exposed to an atmosphere of —40° 
Fahr., and instantly became re-frozen; after a week, they were 
brought again into the eabin, and twenty-three returned to life. 

ese were again exposed and re-frozen; and, after being solid 
for another week, eleven of them recovered on being brought 
into the cabin.’ A fourth time they were frozen, and only two 
survived. * 

_The foregoing facts appear to indicate, that the power of re- 
Vivification after the complete congelation of the fluids, is con- 

* Vide Carpenter’s Principles of General and Comparative Physiology. 2nd ed. —_ 1841. pp. 158, 174 and 175. 

a when frozen, ; ; 
of the hypothesis that such a vital principle may exist im org: bodie 

=o enable a even while inactive and displaying no other signs of site 
that qeasively the influence of physical forees.” Prof. Paget thinks, that the { 
ig © temperature of eggs may be — gery the freezing Ser ae 
3 yi inciph to some ' se ie acon arr duskas ee due, not to rf Mera ——. a ph en Loree : ith 

eae ee et 
*t OF near 32° eannot take place,” (vide Phil. Trans. for 1850, P. jet 09: 
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that, in such cases, the freezing is incomplete and does not in- 
volve all of the structures of the plant. Thus for example, M. 

liber e dont le 
périt presque toujours, soit que la gelée du liber soit un signe de 
la gelée totale de Vaubier, soit que le role du liber soit luiméme 
plus important et lié avec la congélation de tous les bourgeons.”* 

Again he says, “Si elle (la temperature) descend au-dessous de 
la congélation, elle solidifié d’abord V’eau située a l’exterieur du 

fragment de la plante oi elle a lieu, soit, comme ont cru pli 
sieurs auteurs, par la rupture des cellules et des vaisseaux (fait 
que les recherches récentes de M. Gceppert: rendent au moili 

necessarily dies. It is true, that several facts which seem '0 
contravene this opinion have not failed to arrest. the attentio! 
of several botanists. Thus M. De Candolle cites the fact, a 
tested by M. Thouin, that the cases of apple trees sent to M 
cow, arrived there in a frozen condition, and that a great patt 
of them were saved by gradual and slow thawing.|| It appé 
however that such phenomena have attracted but little attentio”: 
and provoked no scientific research; they have remained bat 
ren and isolated facts in the field of science. eae, 
S297) ASI eaneeneenereeeeee Z io 

* Physiologie Végétale, tome 8, p. 1119, Paris, 1839. 5 | p. ¢it., supra tome 3, p. 1101. , 
Principles of Descriptive and Physiological Botany, Lardner’s Cabinet CysloP® 

ondon, 1844, dia, ape L ; rhe § Op. cit. p- 178, | Physiologie Végétale, tome 3, p. 112 
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From a careful examination of Hunter’s experiments, I am 
surprised, that either he or his successors should have drawn such 
conclusions as have been deduced from them in relation to the 

The last shoot was 
frozen with great difficulty, which appeared to be owing in some 
measure to the repulsion between the plants and the water. 

hen thawed, the young shoot was found flaccid. Jt was 
planted ; the first and second we found retained life, while the 
third or growing shoot withered.”* 

Again, in his second series of experiments, when the tempera- 
ture of the air was 16° Fahr., he found a thermometer inserted 
into the trunks of a number of species of trees, to stand at 17° 
Fahr. Now, he found that the sap taken from the walnut tree 
on which he made the experiment, would freeze at 32°; and 
furthermore, that the sap which filled an old hole which he had 
made in the same tree, became frozen when the temperature of 
it was 31° Fahr. : Hpi BMS 

Assuming that the juices of the tree were not frozen when 

, th 
which the sap of a plant is frozen is faclnaree followed by the 
death of the whole plant or at least of the part congealed, before 
the fact of its having survived, can be made the basis of the con- 
clusion that congelation of the juices had not taken place. The 

asstimption is made that a plant which is not 

* Phil. Trans. for 1775, p. 451. Phil T 
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never was frozen, and then theories are framed to account for the 
esumed fact. ee 

Impressed with this fundamental idea, all attempts which have 
en 

of each of these causes to account for the facts. hii 
. ‘The experiments of J. Hunter, Schcepfl’, Bierkander, Pietet 

and Maurice, Schubler and Neuffer Hermstadt, Nau. Gceppett 
and others, have shown, that the interior of the trunks of large 
trees possesses, during winter, a temperature several degrees high 
er than that of the surrounding air. But, M. De Candolle and 

* Physiologie Végétale, to: ag i » tome 3, p. 1101, et seq. j +V Am de Se Also Carpenter's General and Comparati ; Physiology. 2nd ed. Lond., 1841. p, 417, eee. 2 
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this may be regarded as a vera causa, but its effect, so far as the 
prevention of freezing is concerned, must be considered absolute- 
ly infinitesimal. ; 

2. That the freezing point of the juices of plants is but slightly 
pressed below that of water, by the admixture of gum, muci- 

lage, and other products of vegetation which impart viscidity to 
them, has been demonstrated by direct experiment. Hunter 
found the freezing point of vegetable juices when squeezed out 
of @ green plant, to vary from 29° to 32° Fahr. In several ex- 

periments on the freshly expressed juice of the strawberry, I 
nd the freezing point to vary from 28° to 30° Fahr. ; and, in 

every case, the temperature after congelation was 30° Fahr. It 
18 extremely probable, nay, almost certain, that the freezing point 
may vary with the degree of inspissation of the sap, and may, 
Consequently, be different for different plants, and at different sea- 
Sons of the year in the same plant; and, moreover, that it may, 
on this account, be somewhat lower in winter than in spring or 
simmer. It is also probable, that the admixture of certain pecul- 
laf Organic products may lower the freezing point of the sap of ‘ 
Particular plants. Thus it is well known to chemists, that the 
Point of congelation of good oil of turpentine is as low as 14° 
Fahe. ; and, perhaps, the presence of this proximate principle, may 

tend to prevent the sap of the Coniferze from freezing in moderate 
degrees of cold. In the present state of our knowledge, it is im- 
Possible for us to assign a definite quantitative value to the influence 
of viscosity in lowering the freezing point of the juices of vege- 
tables; but it is certain that it cannot amount to many degrees of 
temperature.* It must have some influence, and must, therefore, 

be looked upon as a vera causa acting ‘in the right direction ; but 

- Frof. Henslow seems to think that, “the chief protection 

against the sap freezing in the trunks of trees, is the circumstance 
of its being contained in extremely minute vesicles and capillary 
Yessels ; for it has been shown that water will resist a tempera- 

s The fact i ; i i above tok tet that the speci avity of the sap of plants is but sli htly aboy 

on Water, affords hse cid pate Bask that the freezing point can a 
the .; for experiments on the admixture of salts with water show, ¢ 

i i the increase of density. 

ground, had a specific gravity of 1004; at seven feet above the oe and at beadve tock 1012, (Vide Phil. Trans. for 1805, 
cit. ante, p. 173. a Szooxn Seams, Vol. XIII, No. 37,—Jan,, 1852. oe 
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essential condition of success in the experiment, is, that it must 
be cooled without the siightest agitation, and no angular body 
be in contact with it; for the instant any solid body is dropped 
into water cooled below its freezing point, or a tremor is commt 
nicated to it, congelation commences and the temperature starts 
up to 32° Fahr.* It is very obvious, that this necessary conii 
tion is most effectually secured, by placing the water in capillar 
tubes ; for the adhesion of the fluid to the sides of the tubes, must 
tend to maintain it in that state of absolute repose upon which 

Dr. Thomas — 

of trees and shrubs, we have no means of ascertaining how fat the indispensable condition of absolute repose may be subverted 
by the perpetual agitation to which their branches and more flex- 
ible parts are subjected, through the action of winds. But it 
seems to me, that in the case of plants, the distribution of the 

—that the interior of the trunks of large trees possesses, during winter, a temperature considerably above that of the surrounding atmosphere. It has, likewise, been shown, that this heat is 

mm Summer, and imbibing moisture which must necessarily pal” take of this influence. 
ternal parts of large trees, retain a temperature which is about equal to that of the soil at the mean depth to which their roots penetrate.{' There can be no doubt that this is the chief cause of the uniformity of temperature of the interior of the trunks of 

* Graham's Elements of Chemistry. Am, ed. Philad., 1 et 51. t Vide Heat and Electricity. Deaeesinn p. 175." rim a an ale © Végétale. Tome ii, p. 879, et seq, Also, tome iii, pp. 1101, 110% 
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show, that the temperature of the interior of small trees, shrubs 
and twigs, is sensibly the same as that of the surrounding atmos- 
phere; and the difference becomes more apparent the larger the 
trunk on which the observation is made, and the nearer it is to 
the ground. It is manifest, therefore, that,—so far as the buds 
and smaller branches are concerned,—the cause under considera- 
tion, can have no practical influence in enabling vegetables to re- 
sist the action of excessive cold: its effect must be infinitesimal. 
Moreover, it will be shown hereafter, that perennial plants, and 
even large forest trees, endure the intense cold of a Siberian win- 
tet, when their roots are imbedded in a soil which is frozen more 
than one-half of the year. 

5. After what has been said above, it is unnecessary to dwell 
on the influence of the bad conducting power of the concentric 
layers of bark, or on the greater facility with which the wood it- 
self transmits heat longitudinally than transversely, as proved by 
the experiments of MM. Aug. de La Rive and Alph. De Can- 
dolle.* These circumstances only prevent the supply of caloric 
which is pumped up by the roots from the warm earth, from be- 
img carried off ; but as we have shown, that no appreciable amount 
of this heat can possibly reach the extreme twigs and buds, it is 
Sufliciently evident, that the low conducting power of the wood 
layers and bark can have no sensible influence in resisting any 
atmospheric changes which might be injurious to these portions 
of plants,t 

_ lis proper to remark, that until quite recently, I participated 
in the opinion so generally prevalent among the most eminent 
Physiologists, that the sap of trees and shrubs which are unin- 
jured by extreme cold, is never frozen. I, therefore, entered upon 

investigation with all my prepossessions in favor of the com- 
Mouly received opinion in relation to this subject. Nevertheless, 

2 glaring inadequacy of all the causes which have been assign- 
ed; to explain the presumed fact, induced me, during the winter 
+ 850-51, to institute a series of observations and experiments, 
With the view of obtaining clearer ideas. ‘The sequel will show, . 

* was very soon driven to the conclusion, that the funda- ° 
mental idea is erroneous, and that plants do become frozen with- 
out the slightest injury to them. nes agen 7 

leas the morning of the 18th of November, 1850, I f ind. the - 
ves of the common garden cabbage covered with hoar frost — 
ae surfaces, and so completely frozen as to be quite _— 

st. * : 

ff. N more minute examination, it was found, th 

se le lc ° on fs ‘ 

Amn. de Phys. xl 
considerations seem to show, that those phytologists who are disp : 

at this subject in a teleological point. of view, have mistaken the true office — 
i They can 

* Mém, Soe. de Phys. de Genéve, vol. iv, p. 71; also, 
totarbese 1 to Ww, 

of 
sexing al? which envelop the buds of plants. 

action of cold, 
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fluid contained in the petioles as well as that of the mid-ribs and 
lateral veins was completely frozen. By making a transverse of 
longitudinal section of them, the dcicles could be scraped out with 
the edge of a knife. No indications of congelation could be de 
tected in the parenchyma and smaller veinlets. At the time these 
observations were made, I had no thermometer with me; —put 
the weather was quite moderate ;—the temperature at sunrise 
could not have been below 28° Fahr. ‘The cabbages were ui 
injured, although most of them were exposed to the direct action 
of the sun. Subsequently, the leaves of the Gardenia Florida 
were, on several occasions, observed to be frozen during the frosty 
mornings in December. They were curled backwards, and welé 
So rigid as to break when an attempt was made to bend them. 
Th 2 foliage was not injured by this degree of cold, although its 
Yy no means a hardy plant. 
Doubtless, such facts are familiar to every practical horticultur 

ist; nevertheless, I was anxious to ascertain whether the freezing 
ever involved the woody structures, and, if so, what was the effect 
on the plant. 
ed themselves for extending these observations. On the morning 

less to state, that the r 
were uninjured. 
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Arr. XI.—On the Drift of Lake Superior ; by E. Desor.* 

_ Tue region of the great lakes may be considered as the head- 
quarters of the North American drift. From the mouth of the 

Throughout this long line of inland country there 
is, however, no place where they are more extensive than on the 
southern shore of Lake Superior—more especially its southeast- 
em coast. There, they not only constitute the only visible for- 
mations for nearly one hundred miles, but they also attain an as- 
tonishing thickness, so as to form, by themselves, ridges and 
culls which exceed in height even those of the Pictured Rocks 
—being in some places (for example, at the Grand Sable) not 
less than three hundred and sixty feet high. In consequence of 
this preponderance of the drift deposit, that portion of the shore 
of the great lake is the least attractive in a picturesque point of 
vieW—it being in the nature of the detrital deposits to soften 
down the contrasts, and to produce uniformity and monotony. 
The drift is less conspicuous along the western portion of the 
lake shore, although it is not wanting even among the romantic 

and precipitous cliffs of the Pictured Rocks and the Red Castles. 

The drift of Lake Superior may be divided into four different 

deposits, which, in an ascending order, exhibit the following char- 

rive the whole region, forming the uppermost portion of the 
Grit deposits. The polis ed and grooved surfaces which occur 
connection with the drift constitute, likewise, a most impor 
on ture in its history. Finally, there are the drift terraces - 

to ascertain. thei saa i f level “wp: tain their bearing in reference to the changes 0 ave 

j Which have taken place during and since the drift epoch. doa 

“1 | ' 
} 
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that in many places 
disappearing gradually, and the whole 

ay.* 
2. Drift clay, or red clay.—This deposit was long ago ognized as a peculiar one, distinct from the drift-gravel at 

sand above it, and the coarse drift beneath it. It has been de- 
scribed by the geologists of the Michigan state survey as the “ter tiary clay of Lake Superior.” From its red color, which is one of its leading features, it is also-called by some “red clay.” [tis difficult to determine its average thickness, from the fact that, a 

feet above the water, whilst its top is covered by a considerable mass of drift sand. 

0 into it—thus showing that both deposits, although of different materials, belong, nevertheless, to the 
fore that there is no real ground to consi 
part of the tertiary formation. 

* This deposit might, perhaps, seem hardly worth mentioning, were it not that its peculiar fannie and its ala ‘emind ~f similar deposit widely diffused t New England, especially in the districts of Vermont, where — it forms the most conspicuous feature of ¢ 



ines of that region, which are now so extensively wrought. 
* * * * * * 

investigations, but it occurs also on the north shore, where it h x 
€n traced for a considerable distance along several rivers whi 

empty into the lake. It was observed, however, by Mr. Whit- 
tlesey, that to the northwest of Lake Superior the drift assumes 
an ash-colored tint, which is owing, no doubt, to the absence of 
ted sandstone in these regions. 

limited to a certain height, where it is followed by the drift sand, 

t0 be observed, however, that, on the whole, it seems to be lim- 
ited merely to the depressions of the soil, and never to cover the 
culminating points. 

; vets the clay deposit in 
has been obs el bes also extends over many 

8 Not reach, 
ee was generally limited to the depressions. 
na gravel have no such limitations. — ~ SS and along the sle he hills, as well 

it 

~ 
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o rule obtains as to the composition of the drift sand and 
gravel, either in reference to the size or the mineralogical char 
acter of the materials. ee 

Layers of fine sand alternate in every possible way with layers 
of pebbles—sometimes by a gradual transition, at others rather abruptly. ‘The pebbles themselves are composed of all kinds of 
stone—some from the immediate neighborhood, ,others from 
places more remote. They are generally rounded and smoothed, 
showing that they must have undergone a prolonged and violent 
motion, such as could have taken place only in the water. The 

drift-sand and gravel, like that of the clay, is best ascertained along the shore of the lake. There seems to be a sort of antag- onisia as to the relative thickness of both deposits between the 
eastern and western portions of the lake shore. Whilst the clay Seems to assume its greatest thickness west of Keweenaw Point, 

cliff to the southeast, generally some miles distant from the lake 
shore ; until it reaches jt again at Pointe Iroquois, where it riseS 
almost to the same height—345 feet; thence it sinks gradually towards the Saut. As a further peculiarity of the drift-sand and gravel deposits we would mention their irregular-and undulating — surface, especially where they cover wide tracts of country: 4 
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for instance, in the plains of Wisconsin and Illinois, which from 
this feature, have been denominated rolling prairies, in opposi- 
tion to the level prairies, which are mostly alluvial. ‘The shores 
of Lake Superior are, in this respect, less striking—owing, no 
doubt, to the fact that the country is less level, and also in con- 
titres 

Eedtly, 

, striking on the lake shore. 
There can be no doubt that, as a whole, the drift sand and 
gravel is a stratified deposit, although the stratification is perhaps 
more imperfect than in auy other sedimentary formation. . The 
strata are generally most distinct where the mass is composed - 
of fine sand. They are less conspicuous in the gravel, except 

the alluvial sand.. They are less frequent where the deposits as- 
| re loamy character. It is well known that this dis- a 
oan Stratification is not limited to the quarternary deposi ts, 

toceurs in sandstone of every age. Along ke Superior, 

ary formations, side by side, thus showing that the same laws of 

deposition, even in minor details, have prevailed at all times in the 

formation of the earth’s crust. Some doubt still exists as to. the 
“atse of these singular stratifications. The attention of geolo- 
os Was first directed to them in the recent deposits of the val- 
They Switzerland, where two rivers (the Rhone and Arve ) meet. 

eee of two currents of variable strength, contending 

from each other in the same bed, whence the strata. resulting 
pe this conflict were called stratifications torrentielles.. In this 

¥ the Swiss geologists succeeded in explaining, not only the 
terials inclination of the strata, but also their difference of ma 

.s; When it happens that one of the currents carries coarser 
vanes than the other. It is evident, however, th — 

tne does not apply to. the similar structure of the sand - 
) along th ; | w ere th co! f 5 an 

Sttoxo Seats, VoL XIII, No. S7—Jan, 1852, wee 
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the waves. Indeed, there is every probability that all sand 
sandstone formations which exhibit a similar structure have been 
formed in shallow water—an inference which, as far as the drilt 
is concerned, is confirmed by other considerations, which we 

stone or sandstone, is sufficient to excite the curiosity of every 
thinking man, as to the place from which this stranger may have 

of the drift should refer chiefly, if not exclusively, to the bouk ders. From looking at them in a too exclusive point of view; 

a whole, they did not strike me by their dimensions. They ¢ not by any means equal those huge masses found in Switzerland and in many parts of New England. The largest boulder whic! 
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I noticed was one of hornblende, near Carp river, measuring 
fifleen feet in length, eleven in width, and six an 
height; another, near the Portage, measured eight and a half feet 
in length and five in width. On the borders of Lake Superior, 
as in all other countries where drift occurs, the boulders are the 
most widely diffused. They are scattered over the whole coun- 
try, and may be seen at all heights, where no other drift deposits 
reach. They are truly the vanguard of the drift formation, in 
height as well as in space. Even the dividing ridge, where it 
rises the highest, does not limit their extent; for they have been 
found as high as. one thousand feet above the lake south of the 
Anse, and may from thence be traced uninterruptedly along the 
southern slope of the ridge into the prairies of Wisconsin and 
Illinois. As to their mineralogical composition, there is every 
Vanety of rocks to be found, and in many instances they may be 
traced to their origin at no very great distance. We thus soon 
accustom ourselves not to look any longer upon them as strangers, 
as we do where there is no analogy whatever between them and 
the rocks on which they rest. Among the most numerous boul- 

ders along the lake may be mentioned those of granite, trap, and 
hornblende rocks, which are common to both shores. Bonlders 
Sandstone are less frequent, in spite of the great predominance 

of this rock along the south shore—a circumstance easily ac- 

counted for by its greater softness, which renders it the more de- 
Structible, Asa general rule, it may be stated that most of the 
boulders scattered over the Lake Superior region have not come 
fom far. This is of the utmost importance, since it actually 
enables us to trace the route which they have followed; and as 
to their direction, 1 feel no hesitation in affirming that most of 
the boulders within the region of Lake Superior have been trans- 

@ from north to south. As instances of this southerly 
ation, I shall state the following facts. ‘The iron region 

Snags Superior is situated near Carp river, east of Keweenaw 
ian, aud, although the ridges where the iron ore occurs are 

Ysome ten miles from the shore, yet there is not a single 
This hor even pebble, of iron to be seen north of the ridges, 

the te, of which there are innumerable fragments scattered at 

~ 00t and in the immediate vicinity of the ridges, is So con- 

0 i the iron ridges towards the south, iron pebbles 

ee. Thus, j : iin Pasa 
Tidge 1s, in September last, Mr. Whitney, starting from 

. th io boulders of fee 

off; his route towards the Esconauhee river, some tw a 
a 

( 
ill fa er. 3¢ veh sitaaee 
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transportation is further confirmed by the boulders of the beach 
itself, which point likewise to the north as their birth-place. 
This applies especially to the copper region west of Keweenaw 
Point. There trap and sandstone are the only rocks in place; 
and yet among the boulders scattered over the surface there are 
many of granite and hornblende, which have evidently their 
origin on the opposite shore, where we know these rocks to be 
very abundant. ‘Thus it happens that, when travelling from 
south to north, the appearance of a new formation is always il 
dicated by the oceurrence of single boulders of it, whilst nothing 
of the kind takes place when travelling from north to south 
This precession of the boulders is especially striking among the 
ridges of the iron region north of Carp river, where there is often 
a great variety of structure in the rocks of the different ridges 
There the valleys between the different ridges contain, for the 
most part, boulders from the next ridge to the north. There ale 
also instances where a ridge did not allow the fragments of the 
preceding ridges to pass. A striking instance of this has beet 
observed by Mr. Hill west of Jackson location, where the slate 
and iron boulders are heaped up in great quantities on the north 
ern slope of a greenstone dyke, whilst there are none on the 

granite slopes south of this dyke, which has therefore acted as # 
barrier, preventing their transportation farther south. ‘This [tr 
itation prevails, however, only within the hilly portion of the 

e Superior region, between the lake shore and the dividing 
ridge. South of the ridge nothing of the kind seems to occu 
There being no further barrier to check their course towards the 
south, they have travelled even to the very limit of the drift de- 
posit; and thus it happens that boulders of the Lake Superiet 
region are found as far south as the Ohio—that is to say, mol 
than six hundred miles from the dividing ridge, the nearest place 
from which they could possibly be derived. We think, there 
fore, that there is satisfactory reason to consider the region of 

ke Superior, and especially the rim of cliffs and hills W 
surrounds its basin, as the birth place of the greatest quantity of 

This, of course, is in itself a proof that they have been deposited 
posteriorly to these formations. But becatise they are of a more 
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boulders aré as massive and as heavy as those of the surface. It 
ls evident, therefore, that no theory can be admissible which 

tocks are harder and less prone to disintegration. Thus in 
rurdistrict they are most distinct on the trap and compact slates ; 

Pected to be found on the sandstone. Again, in many places the 

tegration, and there remains nothing but the rounded outline of 
the tocks, which, from their resemblance to fleecy clouds, have 
been called, in the Al ps, fleecy rocks. 
“To many instances the polished and grooved surfaces are con- 

| strik bject | 
boii Consists in the fact that, while one side is smoothed 
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beew observed in this region, which will be noticed hereafter. — 
Groovings of all sizes occur. The most common form is: 

of parallel furrows from one to two and four lines wide—some 
times extending but a foot, at others many yards. Where the 
rock is excessively hard they are mere striz, which are often 3 
distinct and sharp as though they had been graven with the point 
of a diamond. ollow spots are observed, as though they had 
been scooped out by a round instrument; also, we observe wide 
bowl and trough-shaped depressions, which have been caused by 
the same agency, since they are always found parallel with the 
strie. Instances of all these different forms exist on both 
of the lake and on Isle Royale. 

. As to the direction of the strie in this district, it will be seet 
that, with the exception of a few local deviations, it is north 
east and southwest—a direction which also prevails along the 
western shore of Michigan, and in portions of the western States 
This direction forms a striking contrast with that which pre 
throughout New England. There, they bear northwest and 
southeast. We shall hereafter attempt to explain this singulat 
opposition in the strie of the two regions east and west of the 

leghanies, and show their relation to the leading features of 
the continent. 

6. Terraces and Ridges.—The terraces and ridges of the great 
lakes have of late attracted a good deal of attention, inasmuch 
as they have a direct bearing upon the question of the changes 
of level which the surface is supposed to have undergone during 
the epoch of the drift. They may be seen both on the south 
and the north: shores of Lake Superior, though they are less 
striking here than around the lower lakes, (Erie and Ontario.) 
Those of thenorth shore of Lake Superior have been descr ibed 
by Mr. Logan. They are most conspicuous at a locality called “ Les Petits Ecrits,” of which Mr. Bliott Cabot has given a fine 
sketch in his Narrative. Those of the south shore have thus fat 
been but little noticed, probably because they occur chiefly 
in that portion of the lake-distriet which is least visited, vid! 
between the Saut and Keweenaw Point. 2yond that 
there may be seen, in many places, along the shore of the coppe 
region, high bluffs of drift; but they nowhere assume that staif 
ike form which is the characteristic feature of terraces.* . 

ba ead pbs and class as we ah Ehave to allude tracgucatly er 
materials which terminate abruptly in steep alopea We sles ot the sloped 
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_ Ina geological point of view, the terraces are the most import- 
ant, since they afford direct evidence of the changes of level 
which have occurred since the deposition of the drift. There 
can be no doubt that, wherever terraces of stratified materials 
are found above each other, the waters have once stood at so 
many levels. It might be, and indeed it has been, inferred from 
this, that when terraces occur along a shore, they ought to be 
found everywhere of the same size; and hence, that when their 
level is irregular, it is a proof that the upheaval was not uniform: 
This view, although correct in principle, is, however, apt to lead 
'0 mistakes when appligd without discrimination. 

he error in this respect arises from the fact that terraces have 
been too often mistaken for, or confounded with, mere beaches. 
It'should not be lost sight of, that terraces and bluffs are the re= 
sult of the undermining action of the waves. Their size and 
shape must therefore be determined by the force of this agency. 
If a basin of water is so situated as to have one of its shores ex- 
Posed to the full force of gales, while the opposite shore is shel- 
tered by high lands, we may easily conceive of a subsidence of the waters from a higher to a lower level, without at all-altering 
the slope of the coast. In the mean time, the right shore, not 
being Protected, will be so acted upon as to occasion a succession 

Tra Again, the destructive action may be so effective in 
ertain places as to wash off, in the course of time, even the ter- 
faces of former levels, and to leave only a single bluff. 
There are many places along the lake shore where the peculiar 
Pe of the terraces and their diversity are to be ascribed to sch a process. The 9 

» ) %#, and. that, 5 
While Stationary, the upper bluff was formed. Afterwards, the 

vel sank, and another bluff was formed at , and st 
later, another at o. The subsidence of the water must have 
been iMtermittent—the epochs of subsidence, which are indicated 
by the between the terraces, being followed by intervals of 
par »during which the terraces were formed. Bat this regular 

ton of terraces does not extend far. It is limited to @ 

Posed. nmost he kind of materials of which the bluff is com 
Povedl "Thos, bias of cicy see steeper wlan Livi of loam, and binfts bf loait steeper ag luffs of clay are ste than oO app when several 
such of or gravel. The term 
ce," Seen one above, ne other, so as to app 
teal hij. : e in having a double 
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small space in our diagram ; and as we advance towards the left, 

the drift terraces; and we shall have occasion hereafter to refet 
to such an origin for those differences of level which are to be 

+ I an uninterrupted manner over vast tracts of county; 
especially along the sea shore. But we should be careful to-cal 
in such causes only when the phenomena cannot be otherwis? 
explained. 

; Ridges are often associated with terraces, and have frequently 

weden, where they go by the name of esars, (which | 
sand hills,) I shall designate them henceforth by that name 
There is every probability that they were formed as shoals; o 
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bars, or banks, under water, rather than on the border of the 
coast, siuce we know that such ridges are forming in our day in 
shallow water both in the sea and large lakes. It ought to be 
remembered that the summit of these submarine ridges is not 
always even, nor their bearing necessarily horizontal; so that a 
slight inequality in their outlines, especially if limited to a nar- 
tow space, does no more imply a local change of level than in 
the case of the terraces before mentioned. Since, from the na- 
ture of things, raised beaches and esars are expected to occur in 
the same localities, it must be left to the sagacity of the observer 
.to determine in each case to which class they belong. Instances 
of both have been noticed, at numerous points, along the shores 
of the lower lakes, but they are less frequent on the coast of 
Lake Superior, although not entirely wanting. 

Flat characterized by those peculiar markings which we have 

tween he 
tetion eat 
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times deflected either to the east or to the west. ‘These deflec- 
<. i) 1] a 3 o S S om 
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with the effects produced by glaciers upon the walls and bottoms 
of the valleys through which they move, it cannot be deni 
that they exhibit the closest analogy to the phenomena which 
we have been describing. The appearance of the rocks, as well 
as the form and size of the strie, is the same; yet it must be I 

‘ceive how they could exist and move in a wide and level cowl 
try, like the northern parts of the United States and Canada. I= 
order to avoid this difficulty, it has been assumed that the whole 
northern hemisphere, as far as erratic phenomena reach, W% 
once covered with a general cap of ice, similar to that of the 

ishing of the surface rocks However inclined I : 8. | may be, from oY cle of the glacial phenomena both in Switzerland an ndinavia, to refer the groovings to this agency, accords 
ed by 

I have shown elsewhere that the glacie | : f the Alps are as much de upon the orographical features of the Paka Bui anne jie 
es Sciences, ee i See ae 

y arising from the climate, I would remark that it has bee 
ever existed in these latitudes, it was poss ay ek oe i : peal glaciers ; ae 
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have been the cause of the groovings, it must be admitted that 
_ an agency which was capable of shaving off and wearing down 

such an extent of surface must. also have been able to remove 
the detritus and to transport it from one place to another. Iam 
inclined to ascribe this agency, and to consider as contemporane- 
ous with it, that portion of drift materials which I have described 
a8 Coarse drift, and which, wherever it exists, is regularly found 
at the base of the stratified deposits, having been left undisturbed 
by the waters of the subsequent period. 

We have shown that almost everywhere along the southern 
shore of Lake Superior there is a stratum of red clay resting on 
the coarse drift, or, where this is removed, on the polished rocks. 
From its thickness and the comminuted state of the materials, 
We infer that during its deposition a long interval of time elapsed, 
characterized by no violent agitations. With this stratum begins 
the second era of the drift. As to the boulders distributed 
through it, we may suppose that they were transported by float- 
ing ice, in the same manner as their transport is at this day” 

pose. A 
ing to Mr. H. D. Rogers’s ingenious theory, this feature should 
be ascribed to the temporary operation of earthquake waves, such 

ho 

this €poch had been characterized. by more violent agitations than 
preceding one. We should be careful, however, not to judge 
the power and violence of an agency mer dar from the size © 

oa 

Size in their progress southware 
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ever have been left by a violent agency. Finally, many of them, 
in spite of contradictory assertions, have rather sharp mee 

suming that, during 5 
the period of the . o : Z 1B $ groovings, the waters 2 8 

iJ stood nearly at the. a 

sunk during the sec- ‘T, ThunderCape. 1. R., Isle Royale. D., Divit ond period to the  ing-ridge betwnmme Take Superior and Lake Michigan. 

nois. This ridge, abounding in eruptive and metamorphic vet 
is therefore to be considered henceforth as the true birth-place 
the boulders scattered over the Western States, and we need 2? 

The drift epoch may be considered as closed with the trans portation of the boulders. The waters, after having thus reach 
their highest level—during which the transport of the boulders av®  reiage was accomplished—again subsided. With this subsi ence commences the era of the alluvium. We ha e no reasod : 

re 
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however, to suppose that the subsidence was sudden. Every- 
thing leads us to believe, on the contrary, that it was gradual, 
and that the same agencies continued to operate to a certain de- 
gre Is we may infer that beaches were formed, sand bars 
built up, and boulders transported, in the same manner as before, 
although at lower levels. Meanwhile, the former and higher 
beaches receded more and more from the shores ; the bars, shoals, 
and submarine banks appeared as ridges or cesars above the plains 
recently laid dry, whilst new ones were forming at lower levels; 

Whenever the water, in its receding movement, stood for a 
sufficient. time at the same level to allow the new shore to be 
acted upon and undermined by the waves, these bluffs and ter- 
races were formed, as shown before. 

Ow, since terraces and ridges occur frequently along the 
great lakes, they may be considered as a conclusive proof that 
the subsidence was really gradual. In this respect, terraces and 
ridges, although composed of drift materials, belong properly to 
the alluvial period, as well as the denudations along the channels 
through which the waters are supposed to have been discharged. 
I shall therefore examine them with more detail in my report 
upon the alluvium. Thus far, we are not aware of any striking 
8eological event—such as the elevation of a mountain chain— 
having taken place between the two epochs of the drift and allu- 
— It might therefore be asked if there is sufficient reason 
ti Separate them. There are, indeed, some geologists who ques- 
On the: propriety of such distinction. My chief motive in 
then it is derived from all of the drift phenomena, rather 

0 from any single event. ane 5 
the he drift is the last phasis of any importance through which 
Wien passed before it became fitted for the habitation of man. 
a if it not for these deposits, a great portion of this continent, 
Wace ue the district embraced in this report, would have been a 

aste of naked and barren rocks, covered partially with heaps of 
‘and or rough detrital materials. Through the long continued 
i of water, these materials have not only been reduced and 

tsed, but also mingled in such proportions as to afford a most 
perepriate soil for vegetable and animal life. When, afterwards, 
Sinan of the continent caused the waters to recede within their 
rlaing wuits, they left behind them those wide, drift-covered 
fhe esti a of 
ac intelligent, and prosperous nation. = 

Justified in considering the period, when the waters, after 

W and grand era which has man, and of which the alluvial 
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SCIENTIFIC INTELLIGENCE: 

I. Cuemistry anp Puysics. 

ent states of pressure. he apparatus employed consisted of a deli 
cate balance, the beam of which was of class and which gave a a 
ceptible deflection with 0:0001 milligramme ses exam 

n as placed over the two half-armatures of a p — electro-magnet and then the attraction or repulsion measured b cae 
of weights placed in. the opposite scale pa e trifling amoun 
magnetism in the glass was exactly compensated by the magnetism : 
the surrounding air. The following were the principal results ob 

(1.) The specific magnetism of oxygen compared with that of iro 

0-003500. 

magnetic gas mechanically mixed with any other indie’ 
gas p es its magnetism whatever be the density of the ape 
only in the neighborhood of the poles there appears to be to @ pe! ss extent a separation of the gases which must slightly augment t 
traction of the entire mass. 5 od by 

7.) A magnetic gas which has been for some moments attract an electro-magnet is very re: ily repelled if the polarity of es 
net be changed. Hence it appears that gases possess a very di 

. coercive force.—Comptes Rendus, xxxiii, 301; Poge. Ann., lsxxiiiy 

group several were obtained by the author in his previous memo! 
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remaining in the furnace eight consecutive days. The crystals thus 
produced were octahedrons truncated upon the twelve edges; some of 
hem three or four millimeters in the side : they were transparent, of 
great lustre and of a more less marked rose color. The angles measured 

rr last mentioned compounds correspond almost perfectly, that of the 
ean being 25-2, that of the latter 25-1. Chromite of manganese, 
"203, MnO, was obtained by igniting together oxyd of chromium, 
ra of manganese and boric acid. e crystals were regular octa- 
herd’. of 2 Semi-metallic iron gray color, of density 4:87, and of a ardness Sufficient to scratch quartz. Chromite of zinc, Cr2Os, ZnO, 
oe Procured in the same manner and obtained in the form of small, 
dene tiant Tegular octahedrons of a greenish black color, and o 
foura. 5°309.at 1] C. The atomic volumes of the chromites were 
taba higher than those of the aluminites, that of chromite 

n i . ‘ 

en 287, of chromite of iron 28°3. Ferrite of zinc was ob- 

ined in the form of small black brilliant octahedrons, of density 5-132. 
Is atomic volume is 29-3. ‘i 

par he formation and properties of the artificial cymophane were de- 
tibed by the author in his first memoir. By repeating the experi- 
te with the addition of carbonate of lime to the mixture of alumina, 
£iucing and b : ' 

i oe at 12C. The crystalline form was found to correspond 

acing with the determinations of Descloizeaux made with the natural 
in, Fs man 

razil and the Ural. “The author next describes two new com- 

insole eOUS aspect and very high lustre ; its 
ee In water but sanilp-pihiaia in acids. Peridot, 

obtained by fusing together silica, magnesia and boric 
slightly Were several: millimeters in length, : 
deeply plows their form was an oct 
: my truncated upon é preeeee 
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perfectly with those of the mineral species. The author points out the 
interesting fact that the atomic volumes of this compound and the cor 
responding borate already described are almost identical, viz., 1338 

with an excess of salt of phosphorus, yielded long gree” 
ish transparent prisms. The author proposes to examine these acid 

e Physique, xxxih 

is to be added in single small fragments. The formation of the cty* 

bes are to be isolated by digesting them alternately with concentt® 
ted caustic potash and chlorobydric acid, and then well washed with 
water and dried. The density of the crystals was found to be 6617, 

er cent. of tungstic acid wine to Wobler’ 
Oz, WOs+-NaQWOs.—Ann der Chemie und Pharmacie, |xxix, 22) 

the electric current ; analysis gave | 
hes | shier’s-formulds 



Chemistry and Physics. 3 113 

@ hollow mass of phosphuret of tungsten, lined upon the inside 

with the most brilliant crystals. These crystals have a dark steel color, 
with a remarkably brilliant metallic lustre ; they are six-sided prisms, 

form see 3 

dilute acid they evolve hydrogen, and in a solution of a salt of copper they become covered with metallic copper. The poop ha | 
i * ed t ree 

a odor and may be distilled without change, though at a very 

< ‘emperature ; Mallet found its constitution expresssed by the for- 
“ CsHsTeCl. Treated with oxyd of silver, the cblorid of the 

h 

“Hs Teo remains in soluti ay be obtained by evaporation, as 
alkal a highly crystalline mass. The new oxyd in solution has an 

— ton; heated in a tube, it is decomposed with separation of 

tiene, "Y: @ white precipitate; with chlorid of ammonium, a salt is ob- 

the f having the formula CaHsTe CI+2NHsCl, and erystallizing in 

—s Chemie und Phar 
6. ' Ixxix, . 

is 

is On white Precipitate.—Wacnzr has found that white precipitate 
tana, acted upon by amyl-mercaptan, the products of the action 
tion ig Phid of mercury and chlorid of am ; the 
Su, Presented by the equation NHaHg2Cl-+-CioH 

' -*® Seeres, Vol. XIII, No. 37—Jan., 1852. 
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dried, heated to redness over a spirit lamp, and weighed. ‘The differ 

endus, xxxiii, 3 

to evaporate spontaneously, when the sulphid of nitrogen erystallize® Sulphur ; the mass on the filter is a mixture id of nitrogen, which may be separated bY 

brought into contact with an ignited body it fuses without explosion; 
ated in an oil bath to 157°C., the sulphid explodes, yielding nitroge? 
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and the vapor of sulphur. Sulphid of nitrogen has little or no odor, but 
it strongly irritates the mucus membranes when brought into contact 
with them. In water it is insoluble; alcohol, ether and turpentine dis- 
solve small portions of it; bisulphid of carbon is its best solvent. The 
composition of the sulphid of nitrogen was found to be expressed by 
the formula NS2. Boiling water decomposes the bisulphid of nitro- 
gen; the reaction is expressed by the equation 

4NS2+-15HO— S202, NH40+2(S20s, NH:0)-+NHs. 
Caustic potash in like manner produces decomposition; the final pro- 
ducts of the action are expressed by the equation 

_ 2NS2+38K0+6HO=S202, KO+2SO2K0+2NHs. 
The bisulphid of nitrogen unites directly with the two chlorids of sulphur 
and forms with each several distinct compounds. The authors rey to 

described a new base containing cobalt and the elements of ammonia. 
Ammonia is to be added in excess to a solution of proto-chlorid of 
Cobalt mixed with four times its weight of chlorid of ammonium. The 
Solution rapidly absorbs oxygen from the air, and if placed in a bottle so 

ut i$ deposited in the form of small sparkling ruby-red octahedrons. 
d water v salt is sparingly soluble in cold water, more soluble but 

ct, bisulphid. ‘The analyses of the new salt led to the formula 
‘ioe NsH16, so that its formation may be represented by the equa- 
EN H4Cl+4NHs=Co2ClsNsHi6. These elements may 
ee be grouped in various ways; perhaps:the most probable is 

we following : CIN ‘ Cox 2CIN | Me,» admitting with Graham that 

oe may replace hydrogen. With chlorid of platinum the salt 
an a buff-colored silky precipitate, Co2ClaNsH16-+2P! Clz. With 

Sire of mercury it gives a bulky silky precipitate of red needles 

the wchted by Co2ClsNsH1c-+6HgCl. Oxyd of silver throws down 
on chlorine from the salt and yields a highly alkaline liquid, wa c 

. Sanding a few hours is decomposed; the solution contains the 

4 of the new base Coz0sNsHis. The 
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several salts of this oxyd which are not described. The chlorid 
Co2CleNsHie, when ignited in a current of hydrogen, yields pure 
metallic cobalt ; ignited per se, it yields the protochlorid mixed with a 

understood that Frémy is engaged in a complete investigation of them. — 
W. &. 

—L. and E. Phil. Mag., Oct., 1851. 

IJ. Minerarocy ann Gerotocy, 

hexagonal in crystallization. There can no longer be any doubt of the 
anomalous optical character of the Chester Co. (Pa.) mineral, which | 
have named Clinochlore.t _ ¥ Red Sapphire.—l have discovered a new locality of this mineral, # 
the township of Vernon, Sussex Co., N. J., where it occurs in t 

excrescences entire. he color of the finest specimens is ruby ? * red,” others have various shades of purple :—they are translucent, 1? 

in large crystals ; Carbonate of lead, in splendid erystallizations ; Phos phate of lead, of a fine green color in good crystals; Chromate of leah 
in small crystals associated with Pyromorphite and cerasite, usu implanted upon the dark green pyromorphite, forming beautiful cabinet Specimens. 

* Received from Prof. J. D. Dana who hg Esq, of , . ae ¥ I] 4; 7 : 
Philadelphi nee See tee panels a Ons, : ia. 
¢ This Journ., xii, p- 839, 1851, 
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Chalcotrichite-—This beautiful mineral was found by Mr. C. M. 
Wheatley, filling small cavities in the sulphuret of copper from the 
— copper mine. It was formerly obtained from the Perkiomen 

ead mine. 
Sulphuret of Nickel.—Sulphuret of nickel occurs in Lancaster Co., 

Pa., associated with massive chrome iron, emerald nickel, and a massive 

“violet tale,” in which it is imbedded in small grains and nodules. 
Lievrite-—Lievrite has been found in Monroe, ge Co. : 

at the O'Neil iron mine, in long blade-like crystals, upon crystals of 
magnetite. 

2. On the Angles of Eumanite; by J. E. Tescuemacuer, (from 
a letter to one of the editors, dated Boston, Nov. 11th.) —By careful 
management I have obtained the following measurements of my crys- 
als of eumanite, by usual reflection with my goniometer.* 

é€ on é’, 108° 
é’* ef, 140° 15'¢ OP the smaller crystal. 

‘ 28° 15/ t on the Jarger crystal, 
dete a, eat 

oe On the Silurian System of Central Bohemia; by M. BarRanne 
( ull. Soc. Geol. de France, viii, [2], 150, Jan., 1851.)—M. Barrande 
in his observations on the Silurian System of Central Bohemia, recog- 

8 C, , and E, F,G, H. The lower Silurian consists almost 

Wholly of siliceous and argillaceous rocks, to the nearly total exclusion 

roar with graptolite schists, in which twenty species of graptolites 
ve been detected. Trilobites analogous to those of the Caradoc sand-- 

hae and Llandeilo flags, (corresponding to subdivision D) abound in 

3 iat groups A and B are without fossils, or azoic, and have together 
ee ickness of 24 to 26,000 feet. A is composed of semi-crystallized 

Pye over 1300 feet thick. Its fossils are_mostly trilobites, and they 

hints several subdivisions from C upward are each distinct in their 

; ‘ine bay mostly distinct. The extinction of the fossil species vs : 
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M. Barrande points out the existence of what he calls colonies of se 
url 

. Barrande stated it as his belief, that the granites which surround 
the Bohemian Silurian basin are subsequent in age to the schistosé 
formations. 

kind of coal, splitting easily between the layers. Our specimen wa very tough and difficult to cut with a saw. ‘There was no. different? 

And upon considering it attentively it will be seen at once that ne? 
nothing more than an oblique rhomboidal prism of the common coal 
the mines, rounded somehow into a rough ball. So far, for the preset! as to its external characters. 

Soe I find its specific gravity to be 1°37.. The mean of 5 specimens | Burdwan Coal, according to Mr. Prinsep, is 1-365. I place here i 
analysis and the mean of the first six specimens in Mr. Prinsep’s table 

Mean of Burdwan ei Analysis of the Ball coal. Mr. Prinseps § Were & ep io fo ee ss Volatile matter, . 29-00 : é ‘ : . 356 rbon, . . 57:00 . . * . bd 52'5 O00: 6 pes, : 122 
100-00 

There was a slight excess in my analysis ; no doubt due to the pe oxydation of the iron. : 
5. Gold in Australia.—The gold region of New South Wales, sil” ated in the mountain south of west from Sydney, in the Bathurst Dis trict, appears from the reports still to promise well. From Sydney p® pers we learn that the existence of gold was first predicted by Rev. Ww. : Clarke, who has long been en in investigating the geology of ee country. His opinion was upon his knowledge of the charac, and position of the rocks, and he early recommended exploration 9 ve | 
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the main Australian range along the meridian of 149°, where gold has 
been found. Rev. Mr. Clarke states the singular fact that just 90° west 
of the auriferous range in Australia, we find an auriferous band in the 
Urals ; and just 90° west of the Urals occur the auriferous mountains 
of California. 

Ill. Zooroey. 

1. On the Classification of the Crustacea Corystoidea; by James D. 
Dana.—The Corystoidea have their closest relations with the Can- 
ctoidea, and form a passage between this division of the Brachyura and 
the Hippidea. They are remote from the Oxystomata in the mouth 
and efferent branchial channels, the latter having these channels medial 
over the palate, and the former lateral like the Cancroids. In the pro- 
jection of the outer maxillipeds over the epistome, the elongated and 
more or less pilose outer antennze, and the partially free or less closely 
inflexed abdomen, the species exhibit their degradation below the Can- 
cer type. The Platyonychide are the Cancroids which approximate 

ie senera quite low in rank in a group we Name BELLIDEA which 

. 

‘ ia and Kraussia are also without a beak, hi e the 

apg but have the outer maxillipeds overlapping the epistome. 
_© Temaining genera have the front somewhat rostrate, the inner an- 

~et © er megle # 

* In the ; ae oe : Ee 
Placed A pie of the Cancroidea in this Jour,, vol. xii, p. 131, Corystoides 

ner Catt Acanthocyclus, to which it has close relations; bat from thi and the 

inner ane tlds, it is removed by the absence of all power of retraction in | 

on @ new genus lis, published 

The name Belli lieated in the science, in an article 3 ee 
Csi s <r 2 Lei is, pu “ne uals and Mag. Nat. ri i, 318: pl 11 ~, The description st ae Wawarde's gen’, Not Hist, 2 Te initia in the Ann, dee Sc Nat 8), ix, 1848 Pigg 8°Rus of this name Be, 
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The following are the families thus deduced, with the genera a 
Corystoidea and their characteristics. 

Fam. I. TRICHOCERIDA. 

Carapax forma Cancroideus, fronte non rostratus. Antenne intern® 
longitudinales. Antenne externe breves, flagello parce piloso. Max- 
illipedes externi super epistoma non producti, sed margini are buccalis 
bene adaptat 

Gen. sia DeHaan, *—Frons dentatus. Articulus maxi 
pedis externi 3tius apice truncatus. Articulus antennarum 
ternarum Imus elongatus, hiatum orbite bene occupans. 

Fam. II. THIIDA. 

Carapax suborbicularis, non oblongus, fronte non rostratus. Antet- 
ne interne transverse vel oblique. Antenns-externe breves, flagella 
parce piloso. Maxillipedes externi super epistoma producti. 

Gen. 1. =. » Leach.—F r s integer, arcuatus. Antenne intern® 
transverse. Pedes nulli ‘aioe: Articulus a ex 
terni rise vix oblongus 
en. 2. Kraussta, Dana.t Carapax paulo transversus, m 
‘itemise brevi, fronte denticulato, medio em agione “Ae 

nnew interne obli iquee edes 8 postici natatorii, tarso falei- 
fori. Articulus maxillipedis externi 3tius vix oblongus. 

Fam. Ill. CORYSTIDA. 
Carapax sive suborbicularis sive multum angustus, fronte plus mi 

nusve rostrato. Maxillipedes externi super epistoma producti. 
1. Pedes nulli natatorii. 

ae ‘Tenwessvs, White. + —Carapax parce transversus, ee me diu 
Soalaratg externarum. Imus elongatus, processu elongato hia 
tum orbitee bene occupans. Articulus maxillipedis externi Siius 
a omega apice triangulatus, articulum 4tum prope apice™ 

Gi 2. ae ELECYCLUS, Leach.§—Carapax fere orbicularis, lateralitet 
arcuatus, fronte paulo producto. Articulus antennarum € 

* Faun. Japon. (1833), p. 1 
Ad 

), 
18, spe a Xantho Peng Hee DeHaanii, (Faun. a 66, pe £0) Platyonychn hum rugulosum Kraussii (“Siidaf. Geist” Se tab. 1, £.5), Thise et re us “ Kraussia” pa E see est. Platyonycho “titerepat mst gine post lore quam antero- paulo jag its bil — et a flagello antennarum internarum anes Trichooer? porcellana (A. White, “ Voy. gry De Kraussii differt # A. White, “Ann, N ot . 40%, 1846; V 5 oS rang, 14, tab. at. Hist.,” xvii, es marin ab 

pre 
§ Chlorodius De DeHaanii, Faun. Japon. 18. 
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narum Imus elongatus hiatum bene occupans. Art ieclue max- 
illipedis externi 3tius oblongus, apice oblique truncatus, in mar- 

s 

antenne externzee Imus .perbrevis, 2do parce crassior. Arti 
lus maxillipedis perms 3tius non oblongus, apice pba 
Articulus pedum 8 parece Stus 4to vix brevior. 

G. 4. Psevpocorysres, Edwards.—Carapax suborbicularis, parce 
oblongus, triangulateé oie Articulus maxillipedis externi 
ah vix oblongus. Articulus pedum 8 posticorum 5tus 4to duplo 
revior. 

G. 5. Gomeza, Gray. +—Carapax oblongus, fere pen Bae on trian- 
gulaté rostratus. Ocu ili parvi vel mediocres. culus maxil- 

tus, i edum 8 posticorum 5tus et 4tus fere equi. 
G. 6. Oxrpia, De Haan (partim).t—Carapax oblongus, antice non 

an hitians, fronte breviter rostrato. Oculi permagni. Articulus 
maxillipedis externi Stius latus, oblongus, 2ndo paulo brevior. 
Articuli pedum 8 posticorum 5tus et 4tus fere x 
‘4. Corysres, Latreille.—Carapax oblongus, rostratus. Oculi 
mediocres. Articulus maxillipedis externi 3tius angusté oblongus 
2do vix brevior. 

2. Pedes postici natatorit. 

G. 8. Dicera, DeHaa n.§—Carapax oblongus, rostro tg saga 
lato. Pedes postici natatorii, tarso falciformi. Articu 
illipedis externi 3tius angusté oblongus,,2do parce fee 

2. Conspectus Crustaceorum, §s.—Conspectus of the Crustacea of the 
loring “Strela under Capt as oe oY ; By ames D. Dana. 

ain na l 

Pete of them have more bh nang points of  daainctind than this 

tisinguished author has mentione 

* Hombr, on et Ja bt V le Sud,” tab. 8, 
t Ocidia Dakined taut im), Faun. Juccuas 15. a oan typica (O. 20-spi- 

f pominat) Gomeza ve ins Dak distincta DeHaanii, typus est generis Ocidie apon. 15. Species Qeidia distincta ris | : 
re Genus idem est Jonas, (Hombron et Jacquinot, Voy au pole Sud, tab. 8, 

Ovidia ie nent ae ns 2! 
8 

ete distinet, imilias ; 
Faun, J Juste. ee (1883). Nautilocorystes, Edwardsii, Cra 149 (1890 

Stooxn Szntes, Vol. XII, No. 37.—Jan., 1852. 
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The Pagurus Bernhardus is the type of one group the species of which 
live mostly in the colder oceans. This genus is called Bernarnvs, 

tips to the fingers, and no beak; the 5th, Caxcinus, with P. tibicen as 
the type, with calcareous tips and a short beak ; [6th, Anicuzus, equal 
handed and beaked 

t an 

us ;* 7th, Cuipanarius, equal-handed and having a lateral or horizon 
tal movement in the fingers, as in Pagurus clibanarius. The last two 
genera are here for the first time published, not being included in the 
paper in the Academy’s Proceedings.—p. 

The following is a synopsis of the genera : 

Fam. I. PAGURIDA. 

Antenne interne mediocres, articulo lmo brevissimo. Maxillipeds 
externi palpus flagello multiarticulato instructus.—Species aquatic® 
vel littorine. 

1. PAGURINAS,— Abdomen asymmetricum. 
1. Digiti acuminati. Flagellum antennarum internarum seepe plus minusve pilosum. 

Gen. 1. Pacunistzs, (D.)—Pedes 4ti non subcheliformes, tat 
terminali 1. 2-4 appendicibus pone pedum posticorum bas 
instructus. Basis antennarum internarum paulo longior, api? 

thalmicum non rostriferum. Appendicibus articulatis pone p& 
dum posticorum bases carens. 

2. Digiti instar cochlearis excavati, Flagellum antennarum internarum nudum 
nudiusculum., 

Gen. 4. Pacurvs.—Manus antics seepius compress, interdum 
Subsequee, sepius sinistra majore ; digitis apice corneis, in plan? 
verticali claudentibus. Frons medio non rostratus sed truncatus 
in. 5. Carcinus, D.—Manus antic compress, ineque, SI!" istré majore, digitis apice calcareis, in plano verticali clauden- 
tibus. Frons medio breviter rostratus. ; Gen. 6. Antcutus, D.—Manus antic subseque, digitis apice cof 
neis, in plano verticali claudentibus. Frons medio brevitet 
rostratus, 
ep iis renin 

* The Pagurus aniculus may hereafter be named Aniculus typicus—D. 
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Gen. 7. Cursanarius, D.—Manus antice plus ania Fileprsine 
» subsequze, digitis apice corneis, in plano horizontali claadentibos. 

Frons medio breviter rostratus. 

Il. CANCELLIN Z.—A bdomen symmetricum. 

Gen. Cance.tus, Edwards. 

Fam. Il. CENOBITIDA. 

Antenne interne multo elongato, articulo 1mo oculis sepius longiore, 
valde deflexo. Maxillipedis externi palpus flagello non instructus.— 
Species subterrestriales. 

Gen. 1. Cenosita, Edw. —Corpus angustum, carapace elongato, 
fronte non rostrato. Abdomen in cochleam retortum, superficie 

osum. 
en. 2. Bireus, Leach.—Corpus latum, carapace parce oblongo 
postice latissimo, fronte triangulato. omen directum, lami- 
nis crustaceis dorso plerumque tectum. 

ij = # a8") 2 =. 
“SS 
| cs a of 03 i! or a) 3 3 oo = mal = oO OR o ae: 

5 3 “ oO oh “ — oO [j= - (~] 
rs 

Is )=) 

wd >a but which pertain to the new division Clibanarius, C. equabi - ZE- 
bra, C. humilis C. globoso-manus. The last may be the P. corallinus 
of Edwards. ‘Biss Cenobita carnescens and C. brunnea. 

thost ostoma 
Philad. aE 121, pl. 5, 1640.) to the family Gecarcinide. In its con- 
Vex or t obeve form, it approac ches that group. Yet the dentate antero- 

examining the spe fee od ors ntly, in the collections of the Academy 
at Philadelphia, I fi in their essential characters as well as the 
texture of the sie: ae species is related to the Telphuside. The 
male verges are situated as in Telphusa, and not as in the pay ese 
and in general habit, the described species is near Potamia and 
Sactylus. It has the 2d joint of the outer maxillipeds oblong Get Title 
Shorter than the second), with the summit on and the 
articulated with it near the outer apex. The male andar is very 
broad od il and 5-jointe 

wn genera of Telphusidee, are, then, as follows :— 

a Tur PHusa, Lair.—Articulus maxillipedis externi 3tius sub- 
Wadratus, 2Wdus multo brevior, 4tam angulo apicali interno gerens. 
G2. Vatoivia, White—Articulus maxillipedis externi Stius ob- 
Pela transversus. [Carapax margine antero-laterali atte] 

on 

G3. Por mia, Latr.—Articulus maxillipedis | externi —- qual 

_ apice eating alas anguloque apicali 4tum — 
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G. 4. Tricnopactytvs, Latr.—Carapax marginibus subinteger. Ar 
ticulus maxillipedis externi 2dus oblongus, 3tius vix oblongus, subtri- 
angulatus, margine terminali valde obliquo anguloque externo 4tum 
gerens, 2ndo multo brevior. 

G. 5. Orruostoma, Randail.—Carapax margine antero-laterali den 
tatus. Articulus maxillipedis externi 2dus oblongus, 3tius oblongus, 
2do paulo brevior, apice obliquus, prope angulum exteriorem articu 
lum 4tum gerens. 

4, Genus Heterograpsus of Lucas.—The genus Heterograpsus, de 
scribed in the recent work on the Exploration of Algiers, and figured 

Sesarme, instead of arcuate. In the species described, the H. sexden 
talus, the antero-lateral margin is bi-emarginate, Se DEM 

no other country can show. As these have all been the resu 

elements of which our submarine population is composed. Extensiv® 
tables, exhibiting the sublittoral distribution of marine invertebrata, from 
= England along the Western coasts of Great Britain 1 

British marine animals and plants are distributed in depth (or bathy- metrically) in a series of zones or regions which belt our shores from 

* See this Journal, xi, 278. 
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of which the common limpet at estes vulgata) ranges, giving a _— 
acter to the entire belt. Eac these sub-regions has its own charac 
teristic animals and plants. has the highest is constantly otiseatale 
ized by the presence of th riwinkle Littorina rudis, (and on our 
western shores, weenie neritoides,) along with the sea-weed Fucus 
canaliculatus. The se sub-region is marked by the sea-weed Lich- 
tna and the common ome (Mytilus edulis). In common with the 
third sub-region it oust always presents rocks thickly encrusted with 

tnacles; so that where our shores are steep, a broad w hite and, 

Pear, and the Pack are replaced by the gigantic sea-weeds known popu- 
larly as tangles (species of Laminaria, Alaria, &c.) among shies live 
myriads of peculiar forms of animals and lesser plants. enus 

cuna among shell-fish is especially characteristic of this ome, Tn 
sandy places, the Zostera or grass-wrack replaces the Laminaria. The 
Lawinantan ZONE extends to a depth of about fifteen fathoms, ee 
i its lowest part the greater sea-weeds are compara atively few, 
Nan? the prevailing plant is the curious coral-like vegetable aiid 
ulipore, ” 

From 15 to 50 or more fathoms we find a zone prolific in a 
Tms of Saital life, but from which conspicuous vegetables seem alm 

entirely me shed. The majority of its inhabitants sh sai 
ot ny of o pote: fishes belon ny plant like ay 8 abounding in it, the na sg Meee ypet 

se ies zones. When. they do so o they often eyenes ir mepee 

gives hee a a character. All recent researches, when scien- 

Ufically aha have confirmed ah classification Hs pope 
depth, When we have an apparent exception, as in the case of the 
ibmarine nae ta ‘of the Mull of Galloway, crease me ct Beechy 

Thompson, in pitt fan ot 
tpt faana Ms hat of the soralin zone, We 
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planation of the anomaly by inquiring into the geological history of the 
area in question. In this particular instance there is every reason to 
believe that the ravine mentioned is of very late date compared with 
the epoch of diffusion of the British fauna. z: _ When we trace the horizontal distribution of creatures in the British 
seas, we find that though our area must be mainly or almost entirely 

whith 

find an assemblage of creatures which do not strictly belong to that province, but are identical with similar isolated assemblages per 
west coast of Scotland. In the west of Ireland we find a district 

prevail within our area, for an explanation of which we must g° back 

a higher temperature. A curious fact respecting the of the Arctic seas of Europe, viz., that the littoral and 

an outlier of the Celtic fauna preserved in the bays of Asturias, whe"? it was discovered in 1849 by Mr. Mac Andrew; a very remarkable fach 
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and one appealed to by the lecturer as confirmatory of his theory of 
aD ancient coast extension between Ireland and Spain. 

There is still much to be done in the investigation of the natural his- 
tory of our seas, and many districts remain for more minute explora- 

worms that fresh discoveries may be looked for. Yet even now, new 
and remarkable forms of mollusca may occasionally be procured, and 

r. Ma 
. . during the autumn of last year in a cruise with 

d Dr. Carus, who selecting the 

1, Ne 
na discovered by M. de Gasparis, of Naples, on the 29th July, 1851. 
'S appearance was like that of a star of the 9th magnitude, and its 
apparent place at 114 44m 535-7 m. t. Naples, was R. A. 18" 15™ 595-94, 
and Southern declination 26° 3! 54”. 
: @ following elements of its orbit are published by Mr. G, Riimker 

of the Hamburg Observatory. They are computed from the Naples 
geeration of July 29, and the Hamburg observations of Aug. 29 and 

pt. 27, 

1851, October 1:0, Greenwich m. t. 
Mean longitude, « _ 293° 49’ 51°49 
Longitude of perihelion, . 27 35 37-57 M. Eqx. 

Poo. mode... ; : 293 52 54 -76 § Jan. 0. 1851. 

Inclination, . 8. 11 43 42 -75 
Angle of excentricity, ,. 10 51 34 29 
Excentricity, : ‘ ; 0°1884017 
Seg semi axis major, . - 0-4228486 

mean daily motion, - 2°9157322. 

2. First Comet of 1851.—Dr. D’Arresr at Leipsic, discovered a tel- 
hone comet on the 29th of June, 1851, and from the observations of 

= 29, July 2 and 6, he computed the following elements. 

Perihelion passage, 1851, July 6°35816 m. t. Berlin. 
Longitude of perihelion, . +  324°35/ 59-8 bape. 

iS a “ Asc. . 152 41 33 2) Egqx. 
Inclination, 4 - : : 14 43 38 8 pees 

ng, perihelion distance, >... +. . 00992774... 
aa’ . . ME one epeanet Motion, ag Direct. 

er 

ey . 
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M. Yvon Villarceau finds from his computations that this comet is @ 
periodical one, and that its time of revolution is about eight years 

ere is some probability of its identity with the comet observed in 
1678 and computed by Douwes. 

Second Comet of 1851, (Astr. Jour.)—On the first of August 
1851, Mr. Brorsen, at the Senftenberg Observatory, discovered a tele 
scopic comet in the constellation Canes Venatici. 

he following elements have been computed by Mr. C. W. Tuttle, 
second assistant at the Harvard Observatory, from the observations 
there taken August 23, 26, and 29. 

Perihelion passage, 1851, Aug. 26-46269 Gr. m. t. 
Lo . : 3 ng. of perihelion, 11° 3’ 38” ) M. Eqx. ' 

node, : : 216 30 45 ee 0. 1851. 
Inclination, . ; ; ; 37 41 22 
Log. perihelion distance, . .  9-98876 oH 

i : i : Direct. , 
4. Aurora Borealis of September 29th, 1851.—The Auroral dis 

play of Sept. 29, 1851, was witnessed in the Southern States to a 
unusual extent. From a very interesting account of his observations 
on that occasion, which Prof. Lewis R. Gibbes has published in the 
Charleston Evening News, Oct. 8, 1851, we make the following & 

tract, referring to an hour when in this latitude, the streamers pas 
our zenith, and extended downward ten degrees or more below the 
coronal point. 

| 
| 

higher than at first. At 8) 15™ a sketch of its position was taken- 
his moment proved to be nearly that at which the arch was most 

brilliant and best defined, and from this position it did not afterwards 
much vary. The vertex of its upper boundary was about 3° or 
the east of a vertical drawn through the Pole Star, and about h 

the Great Bear, which was about ten degrees to the west of the vertical 
abi. from this point downwards to the horizon, on the west it 

about two-thirds the distance from the arch to the Pole Star. ‘The afc! 
itself was of a bright white light, tinged with green, arising perhaps 
from contrast with the rose-colored rays, the whole forming @ reall 
magnificent spectacle, especially for our climate.” { 5. Note on the Aurora Borealis of Sept. 29th, 1851; by Prof. J 
Le Conrez, (from a letter to one of the editors, dated Athens, Ge” 
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gia.) —There was an unusually brilliant Sovins: of the Aurora Borealis 
at this place on the evening of the 29th of Sept. 1851. It commenced 
at evening twilight and continued until 11 0 -clock at night. The hazy 
luminous are from which the streamers proceeded, extended from the 
north to the northeast point of the horizon, embracing an amplitude of 
45° or 50°. ‘The streamers were observed to shoot up to an altitude of 
40°, The color varied from —_ -red to white. As far as my recol- 
— extends, it was the most magnificent exhibition of the phenom- 

have ever witnessed in this latitude (33° 58’). [ notice that it 
bn seen as far south as St. Simon’s Island in lat. 31°; and it is proba- 

that it was visible as far south as Key West. 
6. Account of a Reflecting T slsseone constructed by Mr. Josiah 

Lyman, eye a ., (sent for publication in this Journal, by Prof. 
ALC Caswe sh Mr. J. Lyman} - nefpers the cademy of 
Leno ray Mase, h as recently manufactured a Reflecting Telescope, (fin- 
ished in June last 5) of re following dimensions, and description. The 
focal length is 16 feet. Aperture 9} inches in the clear. The tube is 
Composed of thick Russia iron, painted and vasuistecds ; the parts being 

the lbet viewed,) and the eye- -tube on the ape The lower end 

astrument has attached to it a frame-work, terminating in n Ys, a 
resting upon two pivots at the ends of a horizonta I axis. In the center 
this axis is a socket working upon a vertical axis, soy He sige the 

Allow o of crery sibapeary motion with cmattvatin and eradied aa 

out any cramping of the parts. With this mounting, the instrument 
may be either portable or stationary. In the latter case, declination 
oo eo’ 

ase Prof. — in sending the above for this geen writes to the Editors as 

$:—The fol owing account of the a =< constructed by Mr. 

f Lenox, .. has been plac y , wit. = a that if I 

Approved the same I would forward it for pubes’ in your J 
of simi the recent meeting of the American Association at ‘hans, a agra 

wise wa = the inted to examine and L mber, was -s re r. 

— tate of the weather aveenie? their testing its ore 

ar «esa of any of the heavenly bodies, and consequently no report 

ined the mounting and mechanical adjustments of the instru- 

be rn ire happy to ae Sue d ak "they appear to me to be very goo ood. The mount- 

Fk and mechanism to secure steadiness, smoothness, and sufficient free- 

of motion, The te testimony of Prof, Alexander as to its performance on 

“¥, Stars is very satisfactory. ; 
_ Mr, J; Sit es great credit Bipliver: = Se Sarwan! hoo) toa 

advan issue. His telesco , in point of o power, is, , much 

on of any thing heretof ore achieved in this country. It is no small. matter 
rate dogpusttucted an , which, Some favorable cmmeeanaton will sepa- 
The (ble stars distant from east by no more than half a one 

Prt ent, wll and encourageme and I hope a
 geome a aaa ee 

Vol. XIII, No, 37—Jan,, 1852. 17 
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and azimuth and even hour circles, may be used in connection with the 
foot-piece if desired. i! 

One of the peculiarities of this instrument is, that the large speculum 
is held in its position by a system of triangles so ar 

slight pressure requisite is mainly counteracted by antagonist pressutt 
upon the face. ees 

ut the great excellence of this telescope lies in the remarkably 
accurate figure of the speculum. The singularly sharp outline of the 
stellar disks, the great clearness of the components of almost the closest 
multiple stars, the very satisfactory performance on the clusters: and 
nebuls seem nearly to evince entire absence of spherical aberration 
Indeed, the figure must be a very close approximation to the = 
curve, if it is not the very curve itself, ee 

Previously to the 23d of July, on account of the state of the atmoe 

examined the last named star with a power of 275, and the separatio? 
was clear to them all. Ve 

an examination of several celestial objects at the Albany Academy 
(at the conclusion of the late meeting of the “ American Associalia? 
for the Advancement of Science,”) at which severa gentlemen 5" 
present, Mr. S. Alexander, Professor of Mathematics and Astronomy, 

lows: Cy) ; 
I was present at a partial trial of the sixteen feet reflecting gat made by Mr. Josiah Lyman, on the evening of August 23d. The nig 

might have been resolved av: n accustomed to the use of 8 refractor ; but I could not help regarding the performance of Mr. Ly man’s telescope as highly satisfactory. 
Albany, Aug. 25, 1851. 
On the evenings of August 28th and. 29th, at Lenox, Mr. L. 

the instrument on « quulei, in compan with several individuals; 
among whom was Dr. Sabin, a physician of that place, and on the latte evening Dr. Skinner and lady, of New York city. The appearanc? was precisely as represented in the following diagram, which has bee shown to all the persons who observed, and approved by them. ~ description of this star in Kendall’s Uranography, published in 1944, 
and taken from the latest observations of Struve and Maedler, is ‘hi* oh 



Miscellaneous Intelligence. 131 

are $” and 11”.” Mr. Kendall remarks in respect to t Serpentarii, that 

™ o 14 feet refractor used by Struve at Dorpat, in 1828, it appeared 
single. 

Appearance of « Equulet, as seen in the 16 feet Reflector at Lenox 
Aug. 28th and 29th, 1851. 

Sawees 

i relative distances of the centres in this diagram are taken from 

Posy description; no micrometers being at hand in this observa- 
‘on. Dut the distances of the outlines of the disks of the closer stars 

Me 1835 the stars were seen in contact; the distance was 2". Of 

BY gg he says: ‘In 1836 the components were so close that no 

€lescope in the world would separate them; the dist py.” 

Pe tar he inference is, that the Dorpat Refractor was limited 
ts resolving power to about d it is equally clear that the 

sage would resolve stars somewhat closer than 3 

five 

of 0, - and two other gentlemen examined « Arietis, on the evening 

«at Sth. ‘This star is thus described by Kendall. 
nid the hinder part of the back ; both white ; of the 6th magni- 

3 distant half a second.” It was distinctly separated with a power 
ah ith 550 the division was steady and constant. They 

ep this star to be a little more difficult and a little closer than 

_quulei. “Moreover, inasmuch as it is not even suspected of being a 

; th mponents consequently re- 
Maing Unchanged, it was an extremely satisfactory test observation. 

V. MiscetLANEous INTELLIGENCE. 

ee Not Zyp 

~ letters to the Smithsonian Institution, from a traveller in the East ; 

municated for this Journal.)— Vesuvius ——At Naples we “ro t 

v 

we & day or two before the flow of lava commenced. An American 

w Went up a week earlier found the crater empty, but at our visit it 

a8 very hearly filled up with scoria and was emitting smoke from two 

*Petings, where the red-hot (but not fluid) matter could be seen, 88 
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well as from numerous smaller crevices. During the eruption I made 
several visits to the mountain and observed its phenomena as well as | 

ree or four miles from the crater, though in some places it fell in 

conceal the w| , 
feet in perpendicular height ; but as there was a brisk north wind during 
almost the whole eruption, the summit of the cone was generally vis 

out. These were generally hardened before they struck, but somé 
i hich, ver, coy 

tinued but a few seconds. It was very difficult to determine the hei 

out at various points, the highest being about one-third above the base 
of the cone. The difficulty. of reaching these mouths was con® 
erable, and I attempted it but twice, approaching on both occasio™ 

t . 

; ce had ceased to flow, I visited it and estimated 
it to be twelve feet or more in diameter. While the lava was flowidg 
from it, the velocity of the current at the moment of its escape 

sta ef 
wood on water) I satisfied myself that it here flowed, though in a much 

_ Wider stream than at the point where it issued, at the rate of four mile? 
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an hour. Though in broad daylight, the color was a bright cherry red, 
there were no scoria formed on the surface, and the motion was to the 

eye very like that of a mountain brook swollen by rain. 

sm 

thunder, easily distinguishable from the roar of the mountain, were 

frequent. I also visited the lava at two points, distant probably two 
miles or more from the outlet. It here presented a vast wall ten 

80 speak, of the lightning flashes, in the April storm, was peculiar, re- 

ever, though new to me, may be a very common one. Among other 

atmospheric phenomena, I may mention that the zodiacal light was 

tinctly visible every night, except when the light of the moon was 

Prd sia from January to June, and in all latitudes from 21” 45’ to 

hes: and that on one occasion, we saw clearly three of the satellites of 

Piter, with the naked eye, at Cairo.. I may add that while on the 

*astern shore of the Gulf of Suez we observed at 1 P.™., at an alti- 

of about 50°, and upon the same side of the zenith with the sun, 

0g, narrow, right lined stratus cloud, exhibiting as distinctly as a 

oo the prismatic colors, the red being uppermost or towards the 

pg rom January to May the thermometer on the river stood at about 

at sunrise, and rose to from 75° to 85°, and once to 93° in the 

hottest part of the day. From the 10th to the 15th of May, when we 

an between Suez and Mount Sinai, the mercury rose every day to 

tom 100° to 116° in the shade, but at Mt. Sinai it fell to 54°, with 
inder, rain and hail, and, with the exception of a single day at Akaba, 

ie nly cool, but almost cold until July. Y 
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about forty-five days in the desert, and made the entire journey on 
camels. if was exceedingly interested in the physical geography of 

bia, and with the exception of Northern Syria, which is far richet 

state of advanced degradation, these torrents bring down into oT 
leys innumerable specimens of every species of plutonic rocks, an 

with the present configuration of surface, they could ever have 

granite, syenite, porphyry, basalt, &c., mingled with recent ows < 
corallines, t e 

boat, or even a palm tree raft, ye 
March 14, 1851. : oe 

2. Effects of Lightning ; by Wm. Corrin, Professor of eg 
ics at Illinois College, Jacksonville, (communicated for this Journal. a 
On the 21st of August, a boy, (son of R. Yates, Esq., our represed 

uses. The telegraph wire passes ay 150 feet from the spot, parallel with the direction in which the of ae at 

His eyebrows and front hair were considerably singed. His jut common straw hat) had a hole three inches in diameter knoe: on through the front crown. Most of the straw was carried entirely away), Bk tee 
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and around the edges of the hole all the straws were pointing upwards. 
There were no other marks on his body or clothes, nor.on the ground 

where he stood. 
_ the appearances of the storm were as follows. The first part of 
the day was clear and pleasant; but about one o’clock, clouds were no- 
ticed in various parts of the heavens, and there were many indications 

t we were about to have one of the sudden,.severe, but short thun- 
der showers which are of frequent occurrence here. Soon after two - 
o'clock, two clouds were seen to rise rapidly and approach the zenith, 
one from the north, the other from the southwest. Frequent flashes of 
lightning were seen from them, showing that both were thunder clouds. 
Soon after the stroke by which the boy was killed, these two clouds 
met and passed off together to the southeast, and in a short time the sky 
was clear again. At the time the boy was killed, the cloud from the 

I have thus simply given the facts of the case. There are several 

bo It is the first case, so far as I know, of 

by lightning in the open air in the midst of a town. The ap- 
pearances of the hat and the clouds indicate that the boy was killed by 
a“ return stroke ;” the electricity passing from one cloud to the other 

could have, 

A 
. 

Pm ake llth, 1851. Enrolled July 10th; 1851, (London Patent Jour- 
‘ j—The Me tinribect. 2 Mig 3 Rod 

are as follows :~— : ; 

Coating Iron with Zinc.—For this purpose the patentees use a 
bath or vessel of iron, or other suitable material, in which, by m 
Of heat, they melt the zinc, and on the surface of the melted zinc place 

h 

4 sufficient quantity of zinc has not adhered to the iron a small quan- 
f 

deanine Zinc, Iron coated with Zinc, or other Metal, ite 4 ie 
4itloy,— is pu entees use a vessel of iron, of OM shital For this purpose the patentees One of the alloys 

material, in which the alloy is melted. 
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-used by them is composed of zinc 10 parts, tin 26 parts, and lead Y 
parts. A layer of chlorid of zinc mixed with an equal weight of 
ammoniac is kept in a state of fusion on the surface of the metal alloy, 

into the melted we, — “a allowed to remain therein longer than is 
absolutely necessary to receive a coating of the alloy. The patentees 

use also the alloy eres? af fusible metal,” which they prefer to make 
as follows: bismuth 8 parts, lead 5 parts, and tin 3 parts; alloys of 
other compositions will do, ae that their melting points are be- 
low 400 deg. Fah. The patentees claim the use, in the manner above 
sr of the alloys specified nae ib cekerred to, and of the method above 

cribed for coating metals with such alloys. 
Y Gosting Iron or other Metal with Tin, or Tin alloyed with Lead— 
For this purpose the patentees use a vessel of iron, or other suitable 
material, in which the tin or alloy is melted, and on the surface of the 

_ fused metal lay a ree of chlorid of zinc, mixed with about its ows 
weight of sal-ammoniac. The metal to be coated is then. dipped into 
the yson? mone or aliey, until the coating is effected. The pene’ stale 
that it will be found advantageous, in the use of this and the preceding 
processes, to dip the metal to be coated several times, in order ‘that i 
may come in contact often with the layer of fused salt ; also advanl 
geous in the preceding process to dip the iron or other metal into a hot : 

niac, forming a saline inipouel: which is “ly in a state of fusion 00 
t e of the melted tin or alloy, in the process of coating metals 
with pe meta 
- Coating Iron or other Metal with Silver, or Alloy of Silver an 

er.—In this case, the surface of the iron or other metal to be 

fer to use for the amalgamating process, a mixture of 12 parts of mer 
cury, 1 of zinc, 2 of sulphate of iron, 2 of muriatie acid, and 12 2 of 
water; the mixture to be heated, _ Plc: 200 deg. ne . the iron 
to be amalgamated i is . in the mix and the me ry rubbed 
on the surface of the iron. The he or ales of saves is gn melted 
in a crucible, placed in a + shiiabie furnace, and the amalgamated m 
is dipped into it until it has sequined a Proper: Odaiting of the silver 
alloy employed. — 
ean this head, the patentees claim the process of ea iron 

other metal with silver, or sey of silver ar copper, by amalg# 
phage the surface of the metal to be coated, and then putting: ve into the 
me ted silver or alloy. > 

Coating Iron with Copper, Pir sai. or any Alloy of Coppers with 
Zinc, Tin, or Lead sig this case, the copper or alloy used is melted 
in some suitable vessel, and on the surface of the melted ‘mei 
placed a layer of borosilicate of lead, (composed of 112 parts of x7 
of lead, 24 of boracic acid, and 16 of silica,) and when the —_ and 
the salt are in a state of fusion, the metal to be coated is 
through the layer of salt into the melted metal, where it is ee’ to 
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coating with brass by subsequent treatment with vapors of zinc, as 
dg mentioned. 

PC 5 a in the arts have been extended in recent times, the tree 

: r. Graham, in 1836, was the first to describe accurately 

8 Species of Garcinia, which inhabits Ceylon, and which is well known 
there to produce a sort of gamboge, not, however, known in the com- 
merce of Europe. Resting on a peculiarity of the structure of the 

anthers, which are circumscissile, or open transversely by the separa- 
tion of a lid on the summit, he constituted a new genus for this plant, 
and called it Hebradendron cambogioides. At the same period th 
Author examined the properties of this gamboge, and found that it pos- 

Sesses the purgative action of the commercial drug in full intensity, and 
that the two kinds agree closely also, though not absolutely, in chemi- 
cal constitution, : : 
At an earlier period Dr. Roxburgh described, in his ‘* Flora Indica,” 

. Snother species of Garcinia, under the name of Garcinia pictoria, which 
inhabits the hills of Western Mysore, and which also was thought to 

Mysore by Dr. Hugh Cleghorn of the East India Company’s service ; 

‘ the author, on examining the gamboge, found it all but identica 
with that of Ceylon in physiological action, in properties as a pigment, 
and in chemical salt lant, with j , was 
b constitution. The same plant, with is gam mn 

&dout the same time observed by the Rev. F. n, near ‘Mergui io 
oar: ae GALE at s 

Tavoy » One of the ceded Burmese provinces. fh sy 

Stooxp Sentes, Vol. XII, No. 37.—Jan., 1852. ke ted ree 
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A third species, inhabiting the province of Tavoy, and also produ: 
_ cing a kind of gamboge, was identified by Dr. Wight in 1840 with Dr. 

‘allich’s Garcinia elliptica, from Sylhet, on the northeast frontier of 
Bengal. lis exudation was long thought to be of low quality. © But, 

_ although this substance has not yet been examined chemically, it has 
~~ been stated by Mr. Mason to be, in his opinion, quite ‘undistinguishable 

ae “et, 

It is a matter of doubt whether Graham’s character is sufficiently 
diagnostic to be a good generic distinction. But it was shown by Dr. 
Wight in 1840, that a well characterized section at least of the genus 
Garcinia consists of species which have “sessile anthers, flattened 
above, circumscissile, and one-celled ;” and that all these species, and 
no others, appear to exude a gum-resin differing probably very litle 
from commercial gamboge. . ae 

Sull the tree which produces Siam gamboge, the finest and. only 
commercial kind, continues unknown. A strong presumption how- 

the author be correet, the Siam tree is a fourth distinct species of 

r. 

ihe: 

Robert Little, 

lobed knotty stigma, and surrounded by numerous sessile or subsessilé 
aborted anthers, and by a persistent calyx of four ventricose fleshy $ 
pals. The male flowers consist of a calyx of the same structure, @ corol 

d m f 

being elliptic, acuminate, and leathery, exactly as described and 
eated by Wight. But it differs from them allin the male flowers # 

i 

fruit attached to one of 

an elongated receptacle, half as long as the male peduncle. All tt 
other species hitherto described have both male and female flowers 
sile or subsessile, ave both male and. female soap 
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gamboge of Siam, is not yet completes and, until tinteon information 
on this 2 eb be obtained, which the author expects to receive in the. 
course — a it appear advisable not to attach to it a spore 

. Patent for a Safety Paper granted to W. Stones, ‘Chow. Gaz., 
Oct., 15, 1851, 400,)—The object of this invention is to anda iechuiel a. 

‘paper that will indicate by. discoloration of its surface, when an attempt 
has been made to extract a characters therefrom ; and thereby to 
aflurd 10 bankers, merchan s, and others, protection against forgery, or 
ye menpating: with cheques bills of exchange, and other ae 
docu 

the color of the paper. The mode of applying this substance 1s by 
mixing it with the pulp or size, or the paper may be saturated with a 
solution of the metallic iodid. ‘The ferrocyanid or ferricyanid of potas- 

1o0’be: mixed with the pulp in the engine; but it may, — the — 
chemical ingredients, be used in an after stage of the proce 

‘he’ Proportions for these several sete used for sion paper 
' S€Nsitive to the action of reagents, are by no means absolute; but as a 

Suide it may be a that the following have been found to. answer the 

Purpose, viz.: for a ream of post vegan sale 18 Ibs.— 
02. iodid ora bromid) of potas 

= oz. ee sa (or ah ceaen of potassium, 
\b. starch. 

sind russian-blue- poerasente which will become diffused over the adjacent 
‘on of the paper.—Sealed Feb. 24, } 

~ On the Manufacture of Candles; by W. CarPMagL, Esq., (Proe: 

fi re Feb. 21, 185], ‘p. 21.) —Former ly the classes: at phason Gl 

ba soa a rude process, ‘consisting of hanging a andes 

+e a 4 
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moulds. Other candles also are made of mixtures of wax and sperm ceti, called composition candles, 
Mr. Carpmael next called attentio 

dles,—* dips” and ‘ moulds. 
h col nown, by suspending several wicks a short distance apart, (eac sisting of several cotton yarns) on a rod 

increased in use; various sizes of cand] 
ing as many as four wicks, and suitable for large table lamps manufacture has been greatly improved by the introduction of seve 



Miscellaneous Intelligence. 141 

which gives additional stiffness or strength to that one side, and such 
wicks in burning turn out of the flames. Following out this principle, 
the wicks may be modified to suit the various requirements of the dif- 

* ? rm 
: the acids (stearic acid) into the manufacture of candles, but with 
litle if any practical effect, owing to its highly crystallizing properties. h : 

ng Stearic acid without arsenic in the manufacture of candles the. pub- 

€xcellent Properti his class of candles has of late years perties. Hence this cia : > fear 
like largely prevailed, which, being made with — platted wicks, 

fled. ee 
. Another class of candles which came largely into use about the san 
ime was Produced from the stearine of cocoa-nut oil ; it this candle . 

% 
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tains too large a quantity of carbon: whilst the stearine of cocoa-nut 
oil contains too much hydrogen, and burns with a white flame. The 
effect of combining these two matters was to obtain a better flame than 
either, when used separately. The product is cheaper, and will also 
admit of the use of platted wicks; and the tendency of the stearic acid 

to crystallize is corrected by the employment of the stearine of the 
cocoa-nut. These candles are known by the name of ‘ composite,” 
and have been sold in immense quantities. 

Mr. Carpmael next called attention to the modern introduction of 
palm-oil in the manufacture of candles, the properties of which are 
peculiarly suited to candle-making. The stearine of it, even in ils — 
crude state makes excellent ‘dip’ candles when the quality of the - 

series of pipes heated by a furnace, by which the steam becomes very 
highly heated (600° Fab.) and in that state it enters into the still, and 

caused to distil over, and is condensed in suitable apparatus; the pro- 
duct is pressed: an these means a most beautiful material: closely 

resembling spermaceti is obtained, and from which those modern manu- 
fuctures of candles now so largely and so well known as Belmont sperm 

d : and Belmont. wax are prod 

a mixture of some large and small grains of sulphuret of iron. M. &. 

Rose has detected in it nickel. It is in the hands of Rammelsberg for 
a complete analysis. eee. ae 

.8. Xenotime from the Gold region of Georgia.—Prof. Lewis - 
Giszes ina letter to one of the editors dated Charleston, Nov. 21; 
states that about two years since he obtained in an excursion to the 
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mountains of Georgia a quantity of the refuse from the washings of a 
“pocket mine” of gold near Clarksville, Georgia, among which were 
small octahedral crystals affording, by the reflective goniometer, for 
the angle of the pele 124° 45’, cat for that over a basal edge, 81° 
40’, which are the angles of xenotim H=4" B.B. with borax 
and salt of phosphorus slowly diated ‘toa colorless giass,; and with 
soda effervesces readily and forms a cream-colored slag. The asso: 

are zircon, rutile, kyanite, tinge 
iron, garnet, and quartz. The mineral has bet tested chemically for 
phosphoric acid by Mr. Craw of the Yale Laboratory, in hee 
with a request from Prof. Gibbes, and an abundant precipitate of this 
ingredient was obtaine 

‘9. Xenotime in the Gold region of North Carolina.—Prof. C. 
Sueparp in a letter dated Dec. 1, states that he has er cbbe crystals of 
es eg among the sands of the gold washings of McDowal Co., N. C 

0. Daguerrotypes.—M. Avsrét has obtained desinarcaety peat in 
shiney seconds with shige light. In two trials he used fluorid of bro- 
mine diluted with water. He also employed chlorobromid of se but 
with less success. 

11. Vegetable Parasites in Sugar.—M. Paven has observed in sugar 
at Paris a parasitic vegetation which runs in cavities in lines, and 
changes the sugar to a reddish tint. The sporules of this cryptogamic 
vegetation were not over one to two thousandths of a millimeter in 
length. During ihe present year he detected in a refinery at Paris 
variety of this vegetation without a reddish tint, occupying irregularly 
Scattered cavities ; its sporules are a little larger than in the red 
kind sides of the cavities are covered by a thin membrane from 
which the filaments proceed. This vegetation he refers to the Mucedi- 
new and has named it Glycyphila from the Greek yAveus, sweet, and 
gos, lover. : 

12. Climate of Nischne Tagilsk, Urals, (L’Institut, No. 921.)—M. 
eter a states the minimum temperature for January 1851 at — 
F., and the maximum at +274 F., on the sixteenth of the month at 4 
¥ ais The meam temperature of the month was +44 F. Snowed 
29 times. 

The minimum for February was —20° F.; the maximum He ¥. 
at 3 P.M. on the 15th; the mean +52 F. Snowed 19 tim 

The minimum for oh — 253 F.; the maximum +42 F, on the 
29th at 3 yp. u.; the mean +164 F. Days of s 
aes reat of Siero: —Letters have been nadreieed by Lord Pal- 
erston—as well as from the British Colonial office—to the various 

British Coney: requesting their co-operation in the collection of data 
pati a Bod of imme a plan urged by Col. Reid. — Atheneum, 

Rob solid and be raped tir Bact ke eral Gays, 
(and I do not know but an indefinite time,) when upon thawing them — 
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out in a tub of cold water, they will be found to be alive and active, 
I once took some pains to corroborate this fact by inquiry, and found It 
to be well sustained by evidence though my eyes have not seen it. | 
fi same fact sustained in the case of the buffalo fish taken from 
the Rock river at this place. 

15. Cavendish Society.—-The Cavendish Society, is a voluntary 

16. University of Mississippi.—Oscar M. Lieser, son of Dr. Frat 
crs Lieser of the University of South Carolina, was in July last elected 

OBITUARY. 

Ricuarp Cowtine Taytor died on Sunday morning, the 26th of Oct., at his residence in Philadelphia, in his 62d year, after a Vet) short illness. 
_ The following are extracts from a notice of Mr. Taylor by Mr. 
Isaac Lea, published in the Proceedings of the Acad. Nat. Sci. Philad» 
for October, 1851. 

ne The first work of importance which he published, was one on the 
' Monastic remains of the county in which his father lived as a county 
gentleman, and on on whose pro h 
ruin. It was this probably that induced Mr. Taylor first to turn his 

so perfect as to require : 
In his profession, he had the ” 
complete education, and he 

* At a public sale his private copy, with some notes, brought £30. 
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he removed to Philadelphia, for the purpose of seeking that employ- 
ment in his profession, in which he was so well qualified to excel. Pre- 

ee Mainous district, and required an experience and perseverance 

yeh few men had more of than Mr. Taylor. The result of this great 

50 borate report, of 187 pages in 8vo, together with about 

Maps, drafts, surveys and sections, which are invaluable to the 

a 

Compan ’ 
miles of the district i sents, and is about 14 feet long, It isa 
Complete geological and topographical representation of this importai 

tetas * This was the first model of the kind executed in England.
 — te ‘ 

Seares, Vol. XHI, No, 37.—Jan., 1862. 19 oe 
che ve 
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district, and. alone would be a monument to a man of science, if he had 

never executed any other labor.” 

The biographical notice goes on to mention his labors in various sut- 

veys, including that of the copper mines of Cuba, and then speaks of 
his very valuable work on the ‘ Statistics of Coal,” mentioned in this 

Journal, vol. vi, p. 150—a monument of vast industry, learning 

ju ' 

which he had discovered there, he left with his friend, Prof. Agassi 
who was to describe the new ones for him. All these Mr. Taylor 

mens. 
r. Taylor was the third son of Samuel Taylor, of New rege? 

the aul 
of the H lorfolk 

] 
ebrew Concordance. He was born at Banham, in Norfol% ss 3 

younger brother, Edgar Taylor, 
Jegal profession in London 

veral works, and remarkable for his numerous learned 1 
bechaiae published ‘In the most prominent periodicals in Great Brital 
His cousin, Richard Taylor, is the well-known and able editor of the Philosophical Magazine, which has been the leading scientific Joural! of England for the last twenty-five years. John and Phillip we ~— distinguished as mining engineers : | 

Me 
ical Society of London, and of the Society of Civil Engineers, of th# place. In this country he was a tieshibibe of this Pret te as befor mentioned ; of the American Philosophical Society ; of the Geologict Society of Pennsylvania; of the American Association of Geolog'** and Naturalists, of the Franklin Institute, dc. é&c.” 

* Academy of Natural Sciences, Philadelphia. 
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List of Mr. Taylor's Memoirs, exclusive of his Professional Reports. 
“Map of _ Ordnance agrees A 1813-14, sagan’ f the first.) 
In s. Bi Geel sy London pe tices of two Models and Sections of 

i Wal 
the vicinity of Pontypool,” ca “On 4 Crag St rata at Bramerton, near Nor- 
Wich,” (1823). “On the Alluvial Strata, and on the Chalk of Norfolk and Suffolk, 
and on = ne by — shaw are Beater er (1823). 

tory :—In 1829, on the “ Progress of Geology ;” 
tie 1850, A soa “: "Gasloare and “Illustrations of Antediluvian Zoology and 

Tn the Transactions of the Geol ogical Soc. of Pennsylvania :—*On the — 
tion of certain beds, which eae numereus Fossil Marine Plants of the family 

ucoides, Rear Lewistown, wane unty, Pa,” (1834). “On the relative position of 
the Transition and Secon ‘Formations in Pennsylvania, and rege - 
Some transit i road Top Moun 

ductions derivable ter id in 250 miles of sections, in parts of Vitginia and Mary- 
, hotice aie n Fossil Aenea Plants in the secondary « strata of 

Character and Pr f a rT sepals of the Co hereto acs -a co Sketch o e 
Geology of the N. E. part of the Islan] of Cuba.” “ «Notice of F ae Arborescen 

i i xhibi the Roof tand ts, e 

Coal eam in in county, Penn.” “Notice of a Vein of of Bitumino 
ty explored _ in the ae of Havana, in the Island of Cuba.” (This 

wey giiointly with Mr. C 
Silliman’s Journal ca Ne tak respecting certain Indian Mounds and Earthworks 

i the form of Animal Effigi s, chiefly i isconsin with Plans 
og lliustrations.” “Notice of a Model of the Western portion of eg Schuylkill, 
ape a Coal Field of Penns pea vet tion of an the Asso 
Geol, n of American aon Gecloarats on the most appropriate modes for representing 
ae Phenomena,” (with ‘Nlustrative s sections 
the J and Proceedings of the Acad. Nat. Sciences :—* Table constructed 

has left in an unfinished state, but which is so far comp as to 
stify its publication in the Journal of the Academy. 

VI. BrerocraPHy. 

I. Elements of Analytical Geometry; by AuBert E. Cuurcu, A.M., 

P. Pat ned of Mohetaar i es U.S. Milit py Pag a ew York : eer 
otham, 155 Broadway, 1851, pp. 297.—Among the numerous 

lat fallac foe ts the day, mathematics are dry. Any study will rill of 
than “whe when not understood. Thus, bom, 5 is axl interesting 

7 te holl tic mind. Now, if any person 

= dry, he donty be dare: be Sod not ot understand them. In this field, 

ae where we have not sown is quite im a Nor ee 

igen Se a y sitting still Tr 
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subtlety of analysis. Descartes was a truly great man. If he wasto0 

clumsy, it will be the natural and fitting vestibule of analytical geom® 
try. The clear geometrical conceptions which it would then g'® 
should precede the analysis of lines and surfaces. Without this pre 
aration there is danger of analytical geometry degenerating into * 

algebra, and thus becoming nearly barren of interest and value: 

tween two variables who does not keep the geometry of the on 
clearly in mind. It is a fault of most of our analytical researches 
their i that 

and Surfaces are discussed by the aid of algebraic symbols. In treat 

ing plane curves two axes are assumed, and the codrdinates of a" 
— of the plane are the lines from the point to the axes, draw® 
alle 

w 
to the axes. e length of these codrdinates for the differen! 

nts curve are called variables, and are represented by 7 @ 
The relation between these variables for an plane curve js € of 
y an equation other words, the codrdinates of all the points 

any particular curve, as a circle, a parabola, or a cycloid, bear stant and particular relation to each other, which relation would be # 
Proposition in common language, but in analysis is an equation. discussing this equation, all the properties of a particular curve may be determined in a rigorous and beautiful manner, singularly in at trast with the verboseness and indirectness of pure geometry: | using three axes and codrdinates, curves of double curvature like th? inat 
helix, and all geometrical surfaces like the sphere, the ellipsoid oF the helicoid, can be discussed. The method is absolutely general for al lines and surfaces of a regular geometrical character, though it 18. 
customary in elementary treatises to introduce those whose equatio™ involve logarithms, sines, &e. The curves of conic se 
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and the surfaces generated by revolving conic sections around their 
axes, form the staple of these treatises. The reason of this is that 

any other curve or surface must give an equation above the second 
degree, or one containing transcendental functions, either of which 
makes too knotty a subject for common students, and needs the skele- 

ton keys of calculus. Any one on comparing the facility, certainty, 

and conciseness of analytical geometry with the wordy, ungeneralized, 

and fortuitous methods of the old-fashioned conic sections, will surely 

b scartes, and pronounce this a case of stage coach versus rail- 

road. The English have reason to know this; for their adhesion to 
9 

on this subject, he has not done his duty. The clearness a 
appropriate character of his instruction to fourteen successive classes 

at the U.S. Military Academy, show that it was his duty to improve on 
is predecessors. We think he has done so to such an extent as much 

'0 facilitate the study of this subject. The reasons given in the preface 

E. B. H. 

6 feet oy’ s Wind and Current Chart.—This large Chart, measuring 

eet by 8 in its surface, includes a map of the Atlantic Ocean be- 

rth and the equator, nearly the whole of which area 1s 

different colors for the figures and lines, the chart is 

TruPlexity naturally consequent upon so many and involved marki 
The author has of his arduous lab th 

Moa impor ze subject he has under inves apiece eed es 

in the Physics of the world, and is 
% 
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so by the pecreitenes of the Gulf a. pet Polar cieretgng in this 
ocean. Navigation also, as well as science will greatly profit from 
these investigations, and already both Eepartisents have derived much. 
that i _ new and important. Science looks shart to still more stri- 

a 

pars Dbtaah the number of facts already alictead, Took upon his 
labors as far from completed. We wish him the continued aid and 
encouragement of a feeling assured that expense is ‘ge in 
such investigation : 
3. Shells of New England: a revision of the Syiidayniy of the 
Moa ewe Molla s of New ngland, with notes on their structure 

sides showing that some supposed new species have earlier names: and 
the work of Mr. Stimpson will therefore be found valuable in a 
senting the existing state of the science, especially as regards ew 

ngland species. It has additional value from the note s and obse 
tions of the author on many species, his suggestions in classification, 

and his descriptions and figures of new es. 
: e Candolle, sa Vie et ses Trauvaux r A. vE LA Rive. 

& 312 pp., Sines Paris and Genéve, 1851. Joél Oterbuliex. cP De 
la Rive, the author of this Life of De Candolle, was intimately 9 

quainted with the illustrious botanist, and entered upon his task, as he 
states, from his affection and respect fo for him. Himself a phil a 
of high merit, he could well appreciate the mind and character 0 th 

’ ilosopher whom he would commemorate. The work commence 
with a chapter on the earlier years of his life; and then takes up is 
residence from 1798 to 1808 at Paris, from 1808 to 1816 at Monipelih 

eva. The ick aad closes with a 

his work, which is calculated to do much fo or the dissemination “o 
knowledge, speaking as it does by full illustrations as well as by de- 
scription, has reached its close. It — in all four thick volumes 

_ of text, in 8vo, and is a with 500 4to steel plates, contaia 
ing upwards of signe a 

ake gat sacs by the ai or Olga 34 pp. Sve. Pa wha; 1603.58 Weak OF sneee importane “Engineer thod of 
othetaing the cubic contents ot excayati ots om Me Tiserams, instead 
of the a tedious one in use by calculati ‘8 ob Aguy Reotsrer from 1831 to ed from servations mada y the officers of the Medical de 1842 inclu se ye pay at the Mili- 

sts of the United States. Prepared under K tagcat of Brevet Brig. Gener 
pirate = ir Washi . pt ai “— 

rvations here published were made, ar ons about which - 
= of spe tere a ut which little is known in meteorological way, this ot is 

rm logy of the cera Men aes od Dege aeeagial London, 4 
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CT. Bexe: An E prey into M. Antoine a aig oe Journey to Kaffa, to discover 
the sources of the Nile ee pp. 8vo, with a map. London, 1850. 
Jouy Gout: 8. ete: A ene of Birds fom the Himalaya a Mountains. 1 

vol. a folio, ici 80 plates, with destliptive letter-press. Price £14 14s. 
London, 1832. oh Only eight copies remain. 
—— The Birds of Euro 5 vols. im imperial folio, comprising 449 plates, with urope. 

descriptive letter-press, Introduction, &c. Price £76 8s. London, 1887.—The whole 
of the perfected copies of this work have been sold; with respect to the few that 

group of bird: ‘k 
mes n ms figures and descriptions of these new species will be published 

i te authors ¢ i but w 4 ill be supped copananclalls Seepiired, to the 
— Monograph of the 

— A ren of the Trogonide, or Fa: io ne Trogons. 1 vol. imperial folio, 
rng | thirty-six plates with deseriptive pie 5 Price 

—— Birds of Australia. 7 volumes, im mperial folio, containing figures of 600 
‘ ‘Peres, with descriptive letter-press ne a large amount of introductory matter. 

£115. i 1848.—Only 250 copies have ieee n printed, and the drawings 
e 

is A ee of the Odonto tophorine, or Partridges of America. 1 vol. im- 
pak ‘sso containing thirty-two plates, with descriptive letter-press. Price £8 8s 

Birds o dvs Birds of Asia.—* The Birds of Asia” will not exceed the extent of “ The 
deus 3 Australia,” an srt grey eens tack Por Birds of Europe.” Of this work 

than tw arts are publishe and for the present it will appear at the rate of not more 
© parts a 

lished j A Monograph of the Trochilidae or Humming- -Birds—The work will be pub- 
in Parts imperial folio. 

og Price £3 rh each part, and -will appear ; at the rate of one or not more than 
se per The First Part ready for delivery, a second is in 

paration. 
‘sage Teones A or Figures and Descri of new and i interentiog é waiace 
Si from vati various a pete of the World, cae. a Supplement to the author’s ane 

‘os vy «Lhe Object of this work is explained in the title: it will be issued as novel- 
rest Occur, in imperial folio parts gree Seer species, with descriptive 

: 5s. each. ; 
Synopsis of the Birds of Australia, in imperial Svo ED sro each ibliabedne 

lint to: amm author’s visit to Aus condi 
Many € much valuable information: creipitae+ habits and e A 

neW species, of the singular and interesting of country, he has 

the «p:.1 UP publishing a work on the subject, precisely si 
lates, seit bo “ae ela completed in ten or twelve parts, each containing 
8 se re Of this work two parts as — pais and have been _ 

esting a pied mene many they are re as if possible even more inter- 

_e tan the Tne third part is now in the press. ‘ 
each con = Mono map ae Macropodide, or "Family of Kangaroos” Ta hree parts, 

Parts pub’ en plates, with descriptive letter-press, price £5 Seach Two 

Gosray Leownann- 
Die Quarz-fiihrenden Pk on 212 pp. 8vo, with 

Aatie plates, 5 colored sections and 12 wood-cuts. Stuttgart, 1851. 7. B Miller 
i details, meet 

> : Géol o de Ja Seles yak 2, 8vo, Berne and Zurich,1851. 0 

ischen and Kor: Jahresbericht ther dio Fox ee oe eee eee 
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_" yale ee Organisation d pa published i in Livraisons i in ¢ 
é ut 3 etme ht of ates Paris. 6 fr. per livraison 
De Sos =e Pratique Se ux Minérales de ine 

3 gique Beleaqne, aa. de Suisse de Savot et ot dials large vol. 8vo, Paris 
: Tyr 8 
ee Exposition e et Histoire des Prinipales découvertes mee Mod- ' 2 vols. aris. 7 fr 

_ Muitye Epwarps: Introduction a me Zoologie comin ou Considerations’ sur les ; hace dole Eatne dans la cons titutions a5 sak nal, a T vol, 18m 

: Palwontology of the Kingdom of oS (in containing de 
and figures of fall the fossils found in : r rmations of Italy. 

oh ‘ecrint ms 

Ist part, 4to. . Nap 

| Dr. P. Burre Observations o s the fishes of ett of Sunda od the Mol- 
Tuceas (in D atavia, 

J.B. ERANY: Mollusques Ss Madierranden, ob 
lithographiés spose nature sur les modéls yi 
bi 43 pit Genoa, 1851. ' L. V. Svansera: Arsberiittelse searaee i Rest for the years! 1847, published pot the direction of the odiah A em. + AK- OCH Namn-Reeisrer, or hts 
1821 to 1847 inclusive. 312 pp. 8 

' Konet, Ver.-Axap. Hikeuaresn @ for the 

: phy ing BE ma minetalogy i 2 
0! _ geology of Tunaberg, by A. Erdmann, on the em gical auclpaact ‘Tasca Acephala Lamellibranchiata, by S. Lovén, meee 6 plates, besid es at oe pay 5 for pte among the papers, 99° on Swedish Homo ptera, by Bo 

; ardh. 
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Ant. XIL—Hztracts illic Memoir of Samuel George Morton, 
AMD., late President of the Academy of Natural Sciences of ee 

. Philadelphia ; by Cuarues D. Metres, M.D.* aM 

My ++ + % Samve, Grorce Morton was born at Philadelphia, 

on the 26th January, 1799. His father, Mr. George Morton, a 
ve of Clonmel, in Ireland, was descended from a respectable 

cad cmboved. For the purpose of augmenting his fortune, he 
y emigrated to America, and devoted himself to mercantile © 

chil an orphan only six months old. The widow and her thr 
dren thus bereaved, and left with limited resources, withd. : 

Now the City, retiring to a place a few miles from the CUY OFS y | 

_* Read November 6, 1851, and published by eee Lem cae 
Stooxp Sznizs, Vol. XIII, No. 38—March, 1852 = igs 8 
— 2 sy . “aes 
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© Memoir of F Samuel orgs Morton ec 

ame poder the chiet direetion of the people called E ie d F 
Ses a ak 

as ‘ 
Here Mrs, ‘Morton experienced much friendly regard, and be ; 
obits ren kind pro pectiee. from the benevolent people er “ 

whom she had chosen her lot, Although not originally a mem- — 
ber of the ‘Society of Friends, she had relations or connections — 

= among them, and was, after a time, led to enter the society as a — 

member, and to w ish that her children also should be received, 
which was done ; so that young Samuel being formally taken 
within | epeerotecting fold, his earliest years were passed in the 
weaning. and di ipline of Friends. 

As soon as the pipbati was suited by age, he entered the school 
at West Farms, and was there taught the rudiments of letters. 

- A memorandum in his diary shows that the first twelve years of 
his life were passed under this discipline; one in which he learned 
those lessons of moderation and self-control that are best received 
in the tender plastic age, before the loud voices of the passiolt 
have risen above the whispers: of reason. 

The progress that he made if we may take his 
Neverthe- 

His love of poetry, too, a 

the latest period of life and 

og America, he improved 

5 he productio 

a lively pere ption 0 n of the beautiful and sub- 

and a quick sympathy with every gentle 

We year 1808, th ealallg Mother, James Morton, was ini 
ire his uncle, Mr. "Yaunieg Morton, who lived in afflue t cil 

stances i as on was kind iRtwRtiot: to protect veh al 

f the lad, 

ng, he magne that what he “ 
tha p oe have been mast 

nt with the earliest of oA 
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In the autumn of 1813 he was in his fifteenth year, and for 
the purpose of higher teaching was transferred to the school then 
eld at Burlington, New Jersey, under the auspices of John Gum- 

mere, of the Society of Friends, a gentleman of enviable repu- 
tation as an instructor of youth and as a highly cultivated and 
conscientious man. Here he spent six months under Mr. Gum- 
mere’s tuition, devoting himself principally to the study of the 
mathematical sciences. In after years he was wont to reflect 
with much satisfaction upon this portion of his life, as one very 
profitable for his instruction and improvement, and he expressed 
the opinion that it was the only school in which he “derived 
Knowledge commensurate with the time and labor consumed in 
study,” yet even here he had occasion to lament that he did not 
learn as much as was to be expected ; because he was wanting in 
the first principles of education. This was a reflection that ap- 
Pears to have distressed him; yet to it is perhaps due the great 
pains he subsequently took to make amends for early deficiencies. 
Although placed under Mr. Gummere’s care, and loving his 

Work, Morton did not even there acquire-any strong bias or affec- 
tion for mathematics. Hee still preferred history, in the reading 
of which he took extravagant delight. Mr. Gummere’s school 
Was the last one that he attended. mee 

duties of his station there. Yet while strictly observant of his 

Place, he found occasions in the pauses of his work to gratify his 

ooks oe 

In the year 1817, he lost his mother, which was a grievous 
loss to him. He fervently loved her on account of the tender 
regard she merited by her gentle and affectionate deportment to 
her children.  # ss - 

0 the autumn of the same year, he got possession of acopy 
of Dr. Rush’s sixteen bosom Lectures, which he read with EA 
Stch delight that he definitively resolved, after their perusal, to ~ 
adopt the profession of their celebrated author, and he nev 
afterwards had r occasion to repent his determination” 
* important a step. ae fe 



ee 

he as 

_ information so refreshing and strengthening to the spirit of a 

MS hy 

studies, if rightly pursued, might well serve to retrieve OBE* 
losses of time and errors of aim, through imperfect tuition ™ 

ae 
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‘At that time the late Dr. Joseph Parrish, who was at the height 
of his reputation as a physician and teacher, was accustomed to 
receive into his office many young gentlemen, students of medr 
eine, who were there instructed by him. Dr. Parrish had also 
several assistants—young physicians, who joined in the instruc: 
tions given in the school, by way of familiar lectures and demon 
strations. ‘This was the medical school into which Morton en 

tered as a student, in 1817; and it was fortunate for him to be 
laced under such excellent tuition—one that has sent forth many 

physicians who have acquired celebrity both in medicine and the 

collateral sciences. 
While under Dr. Parrish’s private tuition, Morton attended the 

courses of medical lectures at the University of Pennsylvania, 
where he learned Anatomy and Physiology, Therapeutics an 

Materia Medica, as well as the principles and practice of Physi¢ 
and Surgery. 

hese educational pursuits served in a good measure to supply 
the deficiencies of his earlier training. Nor can it be denied that 
these departments of medical learning do coincide with very 
expanded and liberal views of nature ; and that the study of them 
leads to an acquaintance with the laws and phenomena of bo 
the inorganic and the organic. nil 

- =] = ° 4 ia] Qu 3 o - ° a ie") 5 pst) ben. J ye = = wf ‘—- a oad 

schools and colleges; and that it is not surprising that a 

while imbibing the great and diversified streams of 

de- 
sired as gratifying a commendable spirit and as laying up a ” 
same time, treasures of knowledge, the dispensation and admit 
ee ne sets. for ot benefit of others, afford a clear gear 
ation of often renewed and calm deli ‘ing 1 be long and busy life. Coe ee 

I believe that in his studentship, Morton attended three courses 
of lectures at the University, and having at length complied with 

n in all respects, he was admitted to the 
arered of Doctor in eicions at the Commencement, wre roe. <t€ was, In the same year, April 16th, 1820, elec 
member of the Academy of Natural paladin 

eager and thirsty aspirant. Such happiness is greatly to be 

i 

; 
| 



ic oe 
Nase fae 

, who equally 
desired to be acquainted with their young American relative, the 
only remaining son of a deceased beloved brother. 
Accordingly, on the 10th of May, 1820, he embarked at New 

York, for the port of Liverpool, to visit them, agreeably to the 
Watmest invitations from his uncle, Mr. James Morton of Clon- 
pel, the same gentleman to whom, as his “ Venerable Uncle,” he 
afterwards gratefully dedicated the most considerable of all his 
Works, the Crania Americana. 

yle 
nets, which could not but have a salutary influence upon him, 
and doubtless tended to impart to his own manners something 

Peculiarly dignified, tempered. by an extreme affability and®urban- 
ity, Which ever afterwards distinguished him asa gentleman. 

r diary of his proceedings, which Ce was ~ 
ki Pa 

hy atlentive observer, not only of events and of nature, but of 
'S Own short-comings and his deficiencies in manners, in ad- 
Arf and his views of the world as it is. His diary shows him : 

'o have had, even at that time, a spirit earnestly engaged wi 
welt ain improving and strengthening its faculties, and rightly — : 

me. 
- Accordingly, it was determined that ott. ee attend 

a ys *, ee 

Itwo. ton had reached Clonmel on the 14th of 
Bene, the 20th of 

+ 
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Here he diligently attended the lectures of Professor Munro 
the younger, of Prof. Hope, Prof. Home, both the Hamiltons, 
and with great delight the geological lectures of Prof. Jameson. 
The last-named gentleman inspired him with a warmer zeal for 
natural science, though it is probable that his connection with 
Dr. Harlan, who had been one of Dr. Parrish’s assistant instrue- 
tors, had inducted him already into some positive acquaintance 
with and fondness for such studies. 

the sublime in Nature, he also cherished a habit of philosophical observation, and that he returned strengthened in body, and el larged in his 

medical science, it was determined that he should pursue his further medical studies there. Accordingly, he bade adieu 1 onmel again on the 4th day of October, and passing a few days in London and at other interesting points in England, vs arrived at Paris on the 26th of the month. ; _ Here he devoted himself very assiduously to his tasks as st dent, indulging very sparingly in the amusements and distractious of that seductive city. He was always on his guard against ™ temptations; and very frequently had before him the image. his decease 

ing her lifeti stished her memory 
while he himself lived. Netlme, and cherished her me! 

He told me that, when t he carrj t of the gates of Paris on his way to Italy, ate er he looked back towards the metropolis and upon the smoke and dust above it, and, raising his eyes ered hands towards Heaven, ejaculated his thankfulness to be deliver rom the moral contagion in which he had lived there, thought of the cities of the plain. 
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No memoranda of his proceedings were made during his resi- 
dence in Paris, but in his resumed journal he remarks that the 

past winter was the happiest of the three-and-twenty that had 

passed over his head, and that he had endeavored so to combine 
study with amusement as not to become weary of either. 

He proceeded to Geneva and made an excursion along the wild 
romantic Glen of the Arve to the Vale of Chamounix. * * * * 

Our traveller, pursuing his journey, visited Milan and Pavia, 
and thence proceeded to Turin. In fine, he spent the summer 
in Visiting various places upon the continent. és 
The following winter was passed at Edinburgh again in sedu- 

lous attendance upon the lectures, and in active business.at the 
Infirmary ; so that, he certainly enjoyed remarkable opportuni- 

ee! 

ba ie . Morton ever looked with distrust upon his early education, 

hich he regarded as incomplete, and therefore unsatisfactory ; 
a hence he was always alive to the need of repairing the faults 

ship into which he was entered by the closing of his student-life. 

{e applied himself therefore to obtain many accomplishments, 

necessary for his purposes, in languages, in belles lettres, and 

oe may be called matters of taste. He, however, still loved 

s history and poetry. His diary contains many selections and 

wh ations, both in prose and verse, from various Italian authors, 

ose language he read with facility. 
ge had acquired a good acquaintance with the Latin and 

ieee tongues, and some knowledge of the Greek. He never 

of leisure or pause from work to allow of his becoming master 

to hae corman language, which was always a subject of regret 

| I cite these memorials of our departed friend and colleague 

® More willingly, inasmuch as they evinee Dr. Morton’s earnest 

lation of the advantages likely to enure to every 

es prudence in early life; for he ge himself to 

© others, loitering by the way, were Happ 

te thraldom of a caida or the trammels of a 
studentsht 

of it, if he would aspire to a dignified station in the great scholat- 

y to have escaped — 

“yas 
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Ce, e example is 
Be 

well fitted to be handed down for the imitation and encourage- 
ment of any youth, who would become a wise and accomplished 
gentleman and scholar. ; 

It was in June, 1826, that Dr. Morton presented himself to the 
citizens of Philadelphia, as one of the physicians of the place. 
But the first appeals of the young physician fall upon ears that 
are deaf; and he determined that, while slow progress must be 
submitted to, time should not be lost. He renewed his connec 

gs ee 

so fell into habits of ease and self-indulgence. Th 

1826, transferred to the new museum in Twelfth street, where Morton labored, with the others, in classifying and arranging the 

has passed to a third edition. a 
His first scientific, published essay, was an article on Cornine 

a new alkaloid, printed in the Med. and Phys. Jour. for 1825-4, 
p. 195. 

; May ist, 1827, the young naturalist presented his first scien tific communication to the Academy, which was entitled, Analy sis of Tabular Spar, from Bucks county, Penn., with a nonce of various minerals found in the same locality. This paper, which was creditable to him, was followed by 4 long catalogue of articles, some of them very important, but to? numerous and various to be cited here. They are enumerated at the end of this memoir. 3 The discovery of numerous marl-beds containing organic tf mains, in the State of New Jersey, and the extensive excavations 

of construction, furnished provocatives and aliment to his appetite for research ; and his diligence enabled him to make numerous 

ta Acypti 
et and the fervency of pean enlarged his reputation abroad. an distn- guished scholars. a weet pi . | 



crimination, —_- 
I shall beg your permission to remark that we have here a con- 

clusive proof as to one point of Dr. Morton’s character; I refer 
to what may be called his good sense; for it is in this country, 
and probably elsewhere, an evidence of good sense, when a medi- 
cal man devotes himself with success, to the pursuit of Natural 
History, or any cognate study, without complete rain to his pros- 
pects as a practitioner, * * * feed 
He had early begun to make his now celebrated collection of 

Vestigated organic remains; he explained problems in zoology 
and ethnology; he diligently attended the sick ; he. published 

Yet nothing could make him either vain or arrogant 

highest quarters in the whole republic of letters. Dr. Morton re- 
Plied > «J beg you never to repeat that. I assure you it will be 

able to me ever to hear of it again.” Yet certainly, if 
&Man might accept a compliment, he could not desire a better or 
More disinterested one than that was which pronounced him to 
one American Humboldt. poe 
Tn 1834 Dr. Morton made a voyage to the West Indies, which 

Bave him opportunity to investigate points in relation to their 

fological structure. <a tee 
the 18th September, 1839, he was elected Professor of 

Anatomy in Pennsylvania Medical College, which office he ven 

ted November 6th, 1843. ah Oily 
Stoo Srares, Vol. XIII, No. 36—March, 1852. 21. 
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I have mentioned his collection of crania. His earliest publi- 
cation on ethnology was the splendid volume illustrated with 
geautiful lithographs, entitled Crania Americana, fol., Philadel- 
phia, 1839. Here I shall feel myself authorized to detain you 
a few moments in relation to some points connected with that 
elaborate work, which will continue a lasting monument of his 
learning, energy, and ability. 

, as they 
have existed duting the long persistence of that imperishable 

Man 

zones, climates, continents, and epochs. — Such investigations might well serve to throw a brilliant light upon many dark ques tions both in history and chronology, as well as in morals and 
ith 

thereto. He accordingly commenced his collection of humal crania, and in the year 1790 published the first of his Decades Craniorum, which work was continued at intervals until the last of the Decades appeared, in 1828, having been in course of pu a a period of thirty-nine years. 
ades contain the highly expressive outlines of sixty five crania with faint linear shadings, representing the pecullat form and appearance of various races and families of mankiut. They arevhighly expressive delineations; because they convey most explicit notions of the cranioscopical peculiarities of differ ent races of men 

than three centuries since the revival of letters, during which the industry and zeal of the learned had been ser nae | rtosum fere usque excessum™ was, as yet, almost impossible to meet, sh the richest museums, With any specimens illustrative of the natural history of mal; and further, he was astonished to learn that the subject had neglected by the most classical and voluminous writers of pa 
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times, and that even Conrad Gesner and John Ray had passed it 
by in silence.— Dec. C 

considerable and valuable ? o 
he augmentation of his museum of crania of men and ani- 

mals, made Dr. Morton, doubtless, to a great extent, aware of 
those cranial homologies so curiously set forth by the illustrious 
Oken, and which, if they may be clearly assumed as of the lower 
animals in various genera, must become in man merely differen- 

tial ones; yet still, as Blumenbach and others, but most of all 
Dr. Morton -have shown, easily appreciable. As ethnological 
attributes or marks, he certainly learned to discriminate and use 
them with great facility and exactness. gilt 

His valuable museum grew steadily up to the close of his life 
y frequent additions gathered from the whole world; and even 

Since his death valuable specimens designed for it have arrived 
n 

I desire not, gentlemen, to give undue praise to the subject of 
this Memoir, and it is not from any such promptings that I beg 
to refer you to the eulogy pronounced by Dr. Pariset upon Cuvier, 
at the Acad. Royale des Sciences of Paris, July 9, 1833. Dr. 
. atiset wished to show how energetic was the spirit of Cuvier, 
Mtegard to the Mus. d’ Hist. Nat., at the Jard. de Plantes i and 
Speaking of his appointment there, he says, “ Il entre au museum, 
et ’y rencontre que quelques squélettes incomplets ou vermou- 
lous, qu’il faut tirer de la poussiére. En quelques années plus de 
quatre cents squélettes de mammiferes ; plus de douze cents prepa- 
ia Osseuses; plus de seize cents organes d’animaux a sang- 

Touge et a sang-blane conservés dans de l’esprit de vin, sortent 

des mains de Cuvier.” s ® 

Vhui plus de d ille ci slettes de mammiferes, et ay eux mille cing cents sque’ : ; 
Voiseans, de reptiles, de re plus de quatre mille prépara- 

Plus'de quinze mille piéces, dont plus de quatorze mille _— ui.”’ 

7 
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crania of mammals; of birds 267, and of reptiles and fishes 8l— 
making 1468 specimens, the number of which in the course of 
the last ten years has been very considerably increased: 

I think that this is a just and yet modest exposition of his lib- 
erality, perseverance, and labor in behalf of science, leaving out 
of consideration the fatigue of so great a correspondence as Was 
necessary to effect his object, and the inconvenient expenses, without which it could not have been carried on. pe 

fr. Morton never would have encountered all these toilé 8 

© compose and publish a great work in America is a bold undertaking on the part of an author. But, notwithstanding the 
demands of a growing family, which he loved with a love 

, and for whom he desired to secure the priceless bene fits of education, which he always deemed better than gold much fine gold, or any endowment with worldly estate, he » to publish his great work, Crania American® which should contain the fruits of his labors and. researches; and he also resolved that it should at the same time serve illustrate an important department of the Arte in Philadelphia. 
iS i ut 

All this he did when h 

spirit among this community, might have been expected; the bare announcement of it brought numerous inquiries from a showing the desire of many learned and eminent persons to know 
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to what results it might lead. In an appendix (p. 179, beyond) 
I have placed a Jetter from Baron Humboldt, which gives it the 
highest commendation. 

pon its publication it was welcomed, in the American Jour- 
nal of Science and Arts, as ‘the most important, extensive, and 
valuable contribution to the Natural History of Man which has 
yet appeared on the American Continent. 

“The subject,” it was added, “is one of great interest, and 
Dr. Morton has treated it in a manner at once scientific and pleas- 
ing, while the beauty and accuracy of his lithographic plates are 
hot surpassed by any of the modern illustrations of science.” 
Such was the language of that most respectable Journal ; and 
which allows me to say, pulchrum est laudari @ laudato viro. 
The Medico-Chirurgical Review, the Western Journal, the 

British and Foreign Medical Review, the Journal of the Royal 

Geographical Society, the Eclectic Journal, and that time-hon- 
ored, able; and impartial work, the Edinburg Medical and Sur- 

geal Journal, all contain the most flattering encomiums upon 

- Morton’s labors. : 
have no right to draw forth for the public from many private 

letters to him that I have had the pleasure to examine, the favor- 
able sentiments and expressions of distinguished Naturalists and 
Archeologists, addressed to our deceased President upon the ap- 
pearance of the Crania Americana. Could I with propriety do 
, 1 might show you how great was the consideration it ac- 

quired for him in the highest literary and scientific quarters. — 

e work is on your table, and you are acquainted with its 
Purposes and its contents as to our American Ethnology and 
Atcheolog ‘ ; : 
_ You know that he considered “the Human species as consist- 
lng of twenty-two Fammiies.” ee 3 

é did not assume that these Fammies are “identical with 

Races, but merely groups of nations possessing, to a greater oF 
: extent, similarity of physical and moral character and lan- 
ge. 

bian, Lybian, Niloti ie families. "i : : tic, and Indostanic familie : 

The Mongolians make five families ; which are Mongol-Tar 

‘ar, Turkish, Chinese, Indo-Chinese, and Polar families. 
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The Malays are two, the Malay family, and the Polynesian 
family. ) 

The American race consists of the American family and the 
Toltecas. ; 

The Ethiopian division comprises the Negro, Caffrarian, Hot- 
tentot, Oceanic-Negro, Australian, and Alforian families. 

“It would be no unpleasing task to exhibit here, in a concise 
manner, the exemplification, by many of his facts, of the Just 
ness of his views on these several topics; particularly as his 
pages are replete with interesting details and descriptions that 
render the volume a charming as well as a most instructive one. 
‘he style is grave, yet full of fervency ; and the whole work 1s 

* as modest and devoid of arrogance as Dr. Morton himself. 
Humboldt compliments him by saying that his work is desti- 

tute of those poetical reveries which may be regarded as the 
myths of modern physiology. 

It is far less loaded than the celebrated Natural History f 
Man, by Dr. Prichard ; but in many respects it is equally deser™ 
ing. We may well consider our country to have been honored 
by its publication. 

I shall not add any further remarks upon it here beyond the 
expression of my hearty concurrence with the opinions of the 
American Journal of Science and Arts, as to the beauty of the 
lithographic heads, of the fidelity and truthfulness of which 
needs only to be said that he was scrupulously honest to that 
degree as to condemn and cancel several completed lithographs, 
most perfectly executed save in some minor, yet, to his: acute 
sense of truth, inadmissible want of perfect accuracy. 
Want of time compels me now to turn to another of his highly 
interesting labors. I allude to the Crania ZEgyptiaca, which, % 

said before, was a communication made to the American Philo 
sophical Society, in December, 1842, and January and Apt 
1843, and published as an independent work, entitled “ Crania 
igyptiaca, or Observations on Egyptian Ethnography, dert 
Jrom History and the Monuments :” Philadelphia and Londo, 
1844, 4to., with plates. 
This volume contains fourteen plates, with views of 98 heads, 

besides humerous very excellent wood-cuts inserted in the ra! 
ning text; and it may safely -be said of the treatise, that thoug! 

signs imauities enabled him to come to the following conelt 
“1. The valley of the Nile, hilt to Prdnedinas - aoe ue 

ally peopled by a branch of the Caucaseymee 
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2. These primeval people, since called Egyptians, were the Miz- 
raimites of Scripture, the posterity of Ham, and directly associated 
with the Lybian family of nations. 

3. In their physical character, the Egyptians were intermediate be- 
tween the modern European and Semitic races. 

4. The Austral-Egyptian or Meroite communities were an Indo- 
Arabian stock, engrafied on the primitive Lybian inhabitants. 

esides these exotic sources of population, the Egyptian race was 
at different periods modified by the influx of the Caucasian nations of 
Asia and Europe—Pelasgi or Hellenes, Scythians and Pheenicians. 

6. Kings of Egypt appear to have been incidentally derived from 
each of the above nations. 

- The Copts, in part at least, are a mixture of the Caucasian and 
Negro, in extremely variable proportions. 

_ >» Negroes were numerous in Egypt. Their social position in an- 
cient times, was the same that it is now; that of servants or slaves. 

he natural characteristics of all these families of man were dis- 
tinetly figured on the monuments, and all of them, excepting the 
Scythians and Pheenicians, have been identified in the catacombs 

10. The present Fellahs are the lineal and least mixed descendants 
of the ancient Egyptians; and the latter are collaterally represented 
by the Tuaricks, Kabyles, Siwahs, and other remains of the Lybian 
family of nations. , ; 

ll. The modern Nubians, with few exceptions, are not the descend- 
ants of the Monumental Ethiopians; but a variously mixed race of Ara- 
bians and Negroes. : 

_ 12, Whatever may have been the size of the cartilaginous portion 

Of the ear; the osseous structure conforms, in every instance to the 
usual relative position. i 
13. The teeth differ in nothing from those of other Caucasian nations. 
14. The hair of the Egyptians resembles in texture that of the fair- 

est Europeans of the present day. Jig ae 
- The physical or organic characters which distinguish the several 

Faces of men are as old as the oldest records of our species.” 

Such are the inferences to which our president arrived after 
his long and arduous studies. . 

- Morton, Iuseum I have so often alluded to, was 
Maturally led by his ethnological studies to give a portion of his 
thoughts to what is called Egyptology, saan ages | 

erence as regards the fixing of many interesting chronologi- 
Points, , + 3 : 
The strata of the earth having hitherto disclosed no debris of 

Mon and catacombs of the ee of pogcn 0 the 

~tatchs, he might well hope ethnologically to verify specimens 
°F the most ancient date, in his museum. Hence the foundation 

this work, the Crania Aigyptiaca.. Ls 6g 2a a a 
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Fortu viitely he instituted a correspondence with a gentleman 
long an inhabitant of Egypt, and, by his varied erudition, and 
the most versatile talents and untiring zeal for learning, the 
fittest person in the world to aid him and promote his ends. I 
speak of Mr. George R. Gliddon, whose enthusiasm for Morton 
appears to have known no bounds ; so that he was indefatigable 
in the search for and in forwarding to Dr. Morton, specimens of 
crania taken from various localities in Egypt, and so verified as 
to their chronological epochs places as to give them the 
highest value as cabinet eidtiaans It is only necessary to refer 
to Dr. Morton’s published works to see how effectual was the 
assistance he derived from that zealous and warm-hearted friend. 
But [I cannot detain you longer with a relation of all that Mr. 
Gliddon effected and proposed in behalf of the subject of this 
memoir, nor can I sufficiently express my admiration of t 
— and a spirit-like enthusiasm with which he helped 

They were wath greatly moved by the disclosures the Beye 
ologists, nor is it surprising they should have been. 

r. Morton, in his Crania 4igyptiaca, p. 39, “sis i ques- 
tion, ‘“ Who were the ancient Egyptians?” and is inclined to ad- 
mit the connection between the old name of Misraim the son of 
Ham, and Mizraim the old name of the Egyptians, as used by 
the Hebrew writers. 

It matters not for the present, whether this idea be well 
founded or not; I having it in hand, only to show you where 
and in what manner Dr. Morton’s sheets were directed. 

Perhaps Professor Rossellini may, with greater rendonaibloiest 
derive Misraim, or Mestraim, as Eusebius writes “ from T'zur 4 
rock, or rocky-pass, whence Matzur, a fortress 0 €. 
sellini says that Mitzraim is a word of dual siguifeation ere 
indicating two rocks, to wit, the two rock-chai s, Lybian 

bian, that on either hand compress the valley "of the “oe e- 
tween their bases.— Ross. Monumenti d’ Egitto e Nubia, 1, 

hether this question ‘of Dr Morton’s can: be best ae Dy 
the philologer or the archeologist, I shall not attempt to deci 
yet I venture humbly to submit, that, in answering the query : 
to who were the Egyptians, it seems reasonable in him, to have . 
thought that, if a word, or a name, or even a whole language 
can clear up the point, or if the stone stelebs obelisks, temples; 
pyramids, and pala ces can answer our demand a plainer av 

the very Eg gyptians ehedtriel fie as Dr. Morton appears, 1 n some 
instances at least, to have successfully done. It is true sal the 

skulls he describes, as from the pyramid- -of-five-ste ps, he has n° 
positively declared to be coeval with that most aucient structure ; 
but if they are so, then they may, he thinks, be regarded as the 
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most ancient human remains at present known. Certainly they 
exhibit characteristics of the Caucasian race, 

Of course it is not for me to entertain, much less express any 

Opinion on the cotemporary age of Dr. Morton’s specimens, and 
the new chamber discovered by Mr. Perring, in which they were 
found under circumstances leading to a suspicion of their ex- 
tremest antiquity. Dr. Lepsius says of that pyramid land of 
Gizeh, Sagara, and Daschur, to which alone the Prussian com- 
mission devoted six whole months, “ Wer sich aber, auch nur an 
die niedrigsten Annahmen der neueren Gelehrten iiber das Alter 
der ersten Aigyptischen Dynastieen halten wollte, wirde noch 
immer jenen Denkmilen die Prioritaét vor allen tibrigen A3gyp- 
tischen, so wie tiberhaupt vor allen geschichtlich nachweisba- 
ren Kunstresten des ganzen menschlichen Geschlechts zugeste- 
hen miissen.”—Lepsius, Denkmiiler aus Aigypten und Aithio- 

en, p. 4, 
But admitting that these skulls are as old as the foundation, 

you may start the question whether Dr. Morton could, in an im- 
mense collection of crania of all nations and of diverse epochs, 
unerringly select, and classify, and denominate those of the five 
divisions or races, and even families of mankind. 

_ For my own part, I confess I long thought that his was a labor 
i vain; since to a casual observer as I was, the appearances no- 
ticeable in a great number of specimens are so similar, that I 
doubted the applicability of any rules of cranioscopical discrimi- 
nation to the ends he had in view. pee tk 

now, however, fully admit that I did him injustice in the 

thought, which arose only from my own ignorance of the subject. 
now believe that Dr. Morton’s diagnostications as well as Blu- 

menbach’s, are to be depended upon ; and that Dr. Morton’s dis- 
crimination of the different skulls in his collection was so fine 
and delicate, that I cannot reject his indications and explanations 
of ethnological characteristics in them. I find an incident, men- 
tioned. in the diary, which I beg leave to relate to you, which is 
contained in a letter of his to his friend, George R. Gliddon, 

Esq., under the date of March 7th, 1845, ‘The following ex- 
tract from it, which I beg permission to read, gives proof of the 

ability with which he applied his cranioscopical learning to eth- 

nological questions. ; 

ee * * * # * * A he 

“Yesterday sent me a copy of Bonomi and Birch’s Egyptian 
Antiquities of the British Museum, which comes in ‘ood time, 
and is very welcome. Let me give you an example of the man- 
ner in which the study of physiognomy comes in aid of See: 
ology. One of the first plates I examined was the third, fig. 36 
Which represents the Adgis of Athor, the Egyp jan Ve 
Szconp Serres, Vol. XIIf, No. 38.—March, 1852. 228 
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was at once struck with the resemblance of the profile to that of 
Aamesnofri-ari (Cran. Aigypt., pl. 14, fig. 13), Queen of Amun- 
ophis the First; and on the principle that it was the custom of 
the Egyptians to make the features of the god resemble those of 
the monarch under whose reign they were executed, I was led 
to suppose that. this effigy must in some way be connected with 
the Eighteenth Dynasty. 

“Judge of my surprise and pleasure, upon reading the text, to 
find that this figure pertained to that very dynasty, though with- 
out any reference to the likeness between the effigies of the god- 
dess and that of the queen.” : 
-If Iam correct in these opinions, and if you coincide with 

them, certainly you will agree with me in deeming Dr. Morton 
warranted in bringing the light of his knowledge in these partic- 
ulars, to bear upon the dim traces of man’s lost history ; and you 
will, upon due reflection, thank him even more than 
already done, and revere his memory and applaud his actions, 
who has built up that valuable collection now in your museum. 
That museum of yours is the scientific glory of the United 
States; and, it is fondly to be hoped, that the wealth and the 
luxury of Philadelphia, its fame for letters and philosophy, will 

not soon have oceasion to be ashamed and penitent; as it must 
be, if that admirable collection, the fruit of so much toil and 
care, should be greedily and pitilessly taken from you, not by 
the greater wealth, but by the far greater liberality and. public 
spirit of foreign nations or individuals. * * * 
My uty now brings me to: touch upon a subject of extreme 

delicacy ; one which I shouldspass by in silence were it not t t 
by doing so I should fall far short of a due obedience to your 
commands, which are to present to you a memoir of Dr. Morton 
-Lallude now to his published opinions on hybridity, involving 

notions upon the origin of the human race that brought him into 
conflict of opinion with others, whom he would be pained to dis 
turb in their sentiments, and whom he could not expect to un 
settle in matters of religious faith. Indeed he was peculiarly 
averse to such proceedings, and I happen to find in his diary, for 
Dec. 8th, 1849, an entry which shows his abhorrence of infidelity: 

“Some self-sufficient Christians,” says he, ‘endeavor to make 

other persons unhappy in their faith, by representing them 4 
victims of delusion. Such attempts to destroy the sacred tra 
quillity of the human mind under its conscientious impressions 
of right and wrong are equally cruel and wicked with those of 
the true infidel, who would destroy our hope in the future by 
trying to convince us that there is no overruling Providence, and 
no existence beyond the grave.” 

_ Why did Dr. Morton make this entry into a private record of 
his thoughts? Certainly not with the expectation that I should 
see, or you should hear it. 
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-In the Crania Americana, published in 1839, now twelve 
years ago, he had expressed his doubt as to the origin of man- 
kind from a single pair, and he said, that ‘the prevalent belief is 
derived from the sacred writings, which, inthe literal and ob- 
vious interpretation, teach us that all mankind must have origin- 
ated from a single pair; whence it has been hastily and unne- 
cessarily inferred, that the differences now observable in mankind 
are owing, solely, to vicissitudes of climate, locality, habits o 
life, and various collateral circumstances.” And he asks whether 
man was not at once adapted by his Creator to the physical and 
moral circumstances in which he was to dwell upon the earth. 
He deems “that we are left to the reasonable conclusion that 
each race was adapted, from the beginning, to its peculiar local 
destination.”” 

You perceive that Dr. Morton here asserts the physical charac- 
teristics of different races, as Europeans and Negroes, for instance, 
to be independent of external causes, and so aboriginal; or that 
the white man and the Malay, the North American Indian and 
the Hottentot, are people who could not have descended from 
the same original pair. 

These views, which were forced upon him by an examination 
of the case, were not adopted without a reverent search of the 
sacred Scriptures. 

The question before him was not whether all mankind are 
brethren, in the sense of being of the same species and under the 
Same moral law, which as men they could not escape from being. 
It was a question relative to important facts in natural history and 
physiology. 2 

He could not geologically admit that the Noachian deluge 
could at once cover the whole of the earth’s surface; and he 
concluded that, if that great cataclysm which broke up the foun- 
tains of the deep, drowning vast extents of the earth, did leave 
some continents or parts of continents unsubmerged, the Serip- 
tures would be rather strengthened and confirmed in their au- 
thority and dignity, than robbed and diminished in these respects, 
by a true reconciliation with the facts of geology, paleontology, 
and ethnology. eee 

He thought the exceeding great populousness and the intel- 
lectual power and progress of the nations that existed at the 
founding of the pyramids, could be more reasonably accounted for 
by supposing a plural origin of pairs of the same moral stamp and 
Tesponsibility, power and destiny, than by the natural increase 
and dispersion possible in so short a time as elapsed between the 
submergence of the deluge ahd the founding of those vast struc- 
res at Gizeh, Abusir, and Daschur—edifices which, whether 

laid by the hands of Menes or Cheops, go back to a remote date, 
now chronologically determined, ' ig r 



172 Memoir of Samuel George Morton. 

These reflections led him to draw up a paper which was printed 
in the American Journal of Science and Arts, vol. 11, 2d Series, 
1846, and entitled, ‘‘ Some Observations on the Ethnography and 
Archeology of the American Aborigines.” This was followed 

an “Essay on Hybridity in Animals and Plants, considered 
in reference to the question of the Unity of the Human Species;” 
read at your table, but published in the Am. Journ. of Science 
and. Arts, vol. iii, 2d Series, 1847. 

The facts recited in these essays authorized him, as he con- 
ceived, to hold the following conclusions, which were summed 
up in these words, to wit :— : 
Ist. A latent power of hybridity exists in many animals i 

the wild state ; in which state also hybrids are produced. 
2d. Hybridity occurs not only among different. species, but 

among different genera, and the cross-breeds have been prolific 
in both cases. ii 

3d. Domestication does not cause: this quality, but only 
evolves it. ee . 
_ Ath. The capacity for fertile hybridity, ceteris paribus, exists 
in animals in proportion to their aptitude for domesticity and 

cultivation. ce. u 
5th. Since various different species are capable of producing 

together prolific hybrid offspring, hybridity ceases to be a test of 
specific affiliation. vas Et 

6th. Consequently, the mere fact that the several races of 
mankind produce with each other a more or less prolific proge®Ys 
constitutes in itself no proof of the unity of the human species: 

_ You see here what pains were taken by him to learn the facts 
in relation to hybridity in general, and to bring those facts to the 
decision of the question, as applied to the races and families of 
mankind ! What a careful and pains-taking man he was; ho 
conscientious as to the sacredness of truth, and how pure minded 
in the love of it! 

Still, I am pained to say, these conclusions were attacked and 
controverted with such asperity, in different quarters, as to grieve 

im on account of the misconceptions that arose as to his infer- 
ences, and to prompt him to further inquiries and publications 
with which you are acquainted. 

It seems to me probable that these attacks upon him would 
have been avoided but for the absence in science of any clear 
and unequivocal idea or competent definition, of the word spect 
with power to apply the term unerringly. _ 
Dr. Morton says, at page 4 of the Essay on Hybridity, thats 

“where races can be proved to possess certain primordial dis 
tinctions which have been transmitted unbroken, they should be 

as true species.”’ But the impossibility of applying this 
ie must make it often . 

irded 

test to the whole immense catal unavail- 
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able seh a objects whether of classification or other philosophical 
deduct 

It tak te said that there is nothing in nature so unchangeable 
as a species, which by a pe philosopher, M. Flourens, 
has been pronounced to n étre collectif, a collective being ; 
Vunité de la nature, inapicieaebls en totalité, the unity of nature, 
imperishable as to its totality; except in those cases where some 
overwhelming cataclysm comes to engulf a whole species and 
overturn the whole immutable order of the universe. —F'lourens, 
Cours sur la générat., Vovologie, et Vembryologie 

I should gladly present to you here the views s of illustrious 

mented i in a very high quitter. That definition of species is in 
these words, 

7 Spociew a primordial organic form.” 
There is contained, among your archives, the letter to him 

from one of the most illustrious of living naturalists, which con- 
ed the beautiful compliment to which I allude. 

orton having made use of the so-called test of hybridity 
for the enlightenment of his own judgment, could not believe it 
applicable to settle the questions arising out of the ethnological 
differences of our race, and he merely announced that result—he 
had a good right to do so, if 8 sins what he believed to be the 
truth upon a question in phys 

I beg you to understand shae 1 am not called upon here to de- 
fend Dr. Morton, in his views of the great question whether the 
diversities, detected and figured by him, of craniological form, 
Capacity, etc. etc., and which he saeites are perennial, sons ng 
down from the dates of the oldest human records and exuvie, 
shortly subsequent to the subsidence of the flood, to the present 

time, be or be not os ne grounds for his opinion. I leave 
these questions to the learn 

But may I not remark that the opposition to him and them 
probably arose more from some vague indeterminate apprel 
‘sion, that they might be used as levers to disturb our faith in the 
acred Writings, than because they conflicted with inferences 

drawn by the highest authority in science, as Buffon, Cuvier, 
Flourens, Prichard and others, w who, regarding species as eae 
able, could not discern in the immense varieties 
race, as to form, intelligence, A even endowment ‘with 

: { trust I may further sa; Macca oo: ancy tis ile 6 dale 
in was frig ti good ees ] 
indeed, that neither his own ca aman, aaron 
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Pp 
geographical distribution of plants and animals. 

He conscientiously believed that the anthropology of the Scrip- 
tures otight not to, and does not, conflict with the notion of a 
plural origin of the race or races, which in nowise disclaims the 
unity of mankind as identical in species, and as brothers in moral 
and in physical nature, responsibility and destiny, power, hope, 
and free-will. * * * * 

He did believe that he spoke the truth; and that truth, which 
is never irreconcilable with God’s will and purpose, admits 0 
being spoken and onght not to be hid. In this spirit, if this was 
his spirit, even though he erred, he was surely no conspirator. 

I shall dismiss this part of my subject when I shall have pre- 
sented to you a passage from that celebrated writer, the Chevalier 
Bunsen, showing his views upon a subject connected with the 
topic under review. ; 

In his Egypt's Place in the World’s History, the Chevalier 
Bunsen asks whether the study of Egyptian History would lead 
us to.a conclusion that there was one universal deluge, or several 
partial and local floods; and whether the most ancient traditions, 
those of Egypt especially, exhibit any indications of violent iter- 
ruptions in the early stages of human advancement ; and lastly, what light is thrown by “our researches” on the great question 
of the unity of the human race and its primordial epochs. 

“No historian,” says he, “in these days, who deals honestly 
and conscientiously with Egyptian chronology, can evade these 
questions, e have no hesitation in asserting at once, a 
without entering into any further investigation, that there exist 
Kgyptian monuments, the date of which can be accurately fixet of a higher antiquity than those of any other nation known ™ 
history, viz., above 50 ; act must be explained: 
to deny it would be a proof of little skill and still Jess candor 00 
the part of any critic who has once undertaken to make th investigation.” 

: ahaa - — this memoir to a conclusion. : 

leuro-pneumonia of the left lung, which brought his life inte 
prone: struggle, left him to come forth again upon the stage of actio? a man. in broke health from a ou ae ses of 
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It was supposed he could never again engage in the pursuits 
of his profession ; yet his indomitable courage and industry drove 
him into a still busier round of occupations, which increasing 
favor brought to him. After his illness he never breathed, save 
by the right lung alon 
Many of his Sonica! friends exhorted him to spare a frame 

smieed on such frail props of strength, by lessening his labor 
as physician ; and they clearly indicated the premature dissolu- 
tion that must follow any such course of exertions as his. 

so he labored diligently in his calling, and always, even in his 
illness, loved and remembered the Academy. 

It was on Saturday the 10th of May, 1851, that, having spent 
the evening in the usual happy intercourse with his family, he 
was seized, towards the close of the evening, with a slight head- 
ache, which became violent on the following day, Sunday, the 

11th, during which day he had also pain in the back and limbs. 
After having suffered severely from these symptoms, and from 
sleeplessness, he found himself on the morning of Wednesday, as 
he believed and ates free from disease, so ‘that he slept tran- 
quilly for several hou 

He now entered cheerfully into the affairs of his family, giving 
_ lively attention to the business of his household until, made 

happy by improving health, he sunk into a calm slee 
He awoke in about an hour, and alarmed his friends by un- 

mistakable evidences of great hebetude of the perceptive facul- 
ties, but expressed himself as free from pain. He was yet dis- 
posed to sleep, as soon as his attention ceased to be called. V 
soon the power of deglutition was lost, hemiplegia of the right 
side was added to the mortal train, and he passed into profound 
coma, which terminated his existence at noon on Thursday, the 
15th of May, 1851, in the 52d year of his age. 

Dr. Morton was united in marriage to Rebecca, daughter of 

Robert and Elizabeth Pearsall, of this city, on the 23d Oct., 1827. 
His home thenceforth was the secure abode of domestic peace, 

unity, and concord; and the happiness of that charming intel- 
lectual circle was broken only when disease or death could burst - 
through the sacred spell of love and hope that bound, as in a pro- 
tecting zone, its sweet repose. 

It is proper to draw a veil over grief too sincere and too great 
to find consolation, save in religious confidence and hope. Nor 
Should I take the occasion of this, memoir even to make mention 

he 
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I have perused, not merely the intensity of his parental feeling, 
but also the graceful form in which he was ofttimes accustomed 
to express his. sentiments in verse. - 

A Father's patie for his Son, George Morton, born December 21, 1882— 
Died May, 15, 1850 

“ Stretched on the couch of anguish, lay 
A youth, of manly form and graceful brow ; 
But lo! the strength = ‘Yesten ay 

‘ony—an hour of rest— 
Then came the pulseless hand, and h veer gg breast, 
nd TAS 0} ! tha 

Wherein we prayed, and = and eas farewell ! 
That hurried warning of eternity ! 
That gush of wild srtioticns O! my child! 
Yet, thou alone wert calm ee rebondiled 

art thou gone forever ? “Thou who, seemed 
An angel in my nd heart : 
So young, so pure, so bap ! Thad not dreamed 
That Poe - htc hi e doomed to part, 
Or I should live to see ee the widdoa ers bloom 
Around iy sry. YO 
Thy joyous step no m 
Is ha by those ber: welcomed it before. 
The sounding os and the cheerful flute + By thee no Bs ed touched are hushed ay Ea : 
And all is hast be ‘ 

pet ss ‘ 
thy mem 

Embalmed and beautiful, till life is 
thy 6 then pa ape romise of our faith cal give 4 

spirit bac to us, to no mor : In that mysterious a , ‘Where takes the soul n no a aot of toil or time. 

Thy tranquil grave is by the river’s side, 
And there our dust shall mingle with thy own; 

And we will pray to a as thou hast died,. 
And go where thou art gone 

And alas | gentlembn, exactly one year after the loss of his 
pte son, the aie physician’s grief was over, and the dust of 

f nd the child are mingled on the banks of the Schuyl- 
kill at Laurel Hi 

‘touchi expressions reveal the truth of Morton’s feelings; 
for “83 was a man of truth, and altogether above eee sickly senti- 
mentality Have — forth, in prose or in verse, express! of 
passion. Remi, wg f never earnest! i ht home 
to the life and the affect gre ts # ay ch 
os of verses in rime inuscript lies before me, from wh ewe aed whell not edlect-any-oehe 2 
At his death, he left with his widow — sons and t two aaugh 
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I have already said that his love for his family was almost 
idolatrous, and many of us who are witnesses of the graceful and 
unaffected hospitality of his house, can testify as to the marks of 
his love and confidence towards them: and we must, with one 
accord, regret the dissolution of those pleasant reunions, in which 
we have participated there, with men of letters and science of our 
own country or from foreign nations, who, with us, observed the 
cordiality and simplicity of his manners, in which were joined, 
in he proportions, dignity and urbanity. 

orton was a man above the ordinary stature ; his face was 
oval, and oa A pale ; his eyes a clear bluish-gray ; his hair rio 

an, he was modest in his demeanor, of no arr pr 
Rasen and of a forgiving temper; charitable and vespacttil to 
others, yet never forgetful of self-r respect. ‘That he was a reli- 
gions man I know from many opportunities had with him, and 
from his life and conversation. He was always in earnest and 
always to be depended upon. 

ew men are to be found more free from faults, and few of 
greater probity or of more liberal sentiments, or of purer designs 
and aspirations. Doubtless he had faults, but they were not 
obvious, and I never discovered thei in an acquaintance of near 
thirty years with him 

I have endeavored, while speaking of my friend, and while 
expressing my thoughts of what he was and what he performed, 
hot to transcend the bounds of truth as to his character and his 
actions. I willingly give praise to all such Scholars; for I regard 
all men like him as fit teachers and guides for mankind. 

oop seats had the honor to be elected member of many societies of the learned 
1 various ei of the United States, in Europe, and in the East, among which 
were the fo 

e of Natural Sciences of Philadelphia. The bing Medical 
Society. The re Colle ege of Physicians of Philade se age The Am Philosophical 
Society. The =e a States Medical Association. g Masenchonetts aeons So- 
ciety, The W, Academy of Natural Seiences pe ‘st Louis, Mo. e Georgia 
Historical Bocisty, nthe Lyceum of Natural History of New Vo. The Boston 
prem of Natural History. The Ailierioan Oriental Society at Boston. 
Am Ethnological Soci pes logica 

"Royal Botanical Society of Ratisbon. The Aca my 0 of Science and 
at Palermo. The Royal Society of Northern pcagie at Co’ penne ‘The 
Academy of Science, Letters, and Arts de Zelanti di Arci-reale. e Imperial So- 
ciety of Naturalists of Moscow. 9 ee en gun mg of Edinburgh. tao inte 
_— Natural History Society of Frankfort-on-Mayne 

e the titles of the published works of Dr. Morton, after which 
a placed a “ransaton of a letter addressed to him by the 
de his papers in different Journals, we propose to give in another place — 

ee of the Organic Remains of the ee Group of the United States, 
8vo, With 19 eb Philadel: 

Ufestrations af of Pulmonary Consumption, its Anatomical. ‘Character, Sem 
Re Sr and Treatment, with 12 : Philadel a 

Mackintosh’s of Physic, with Ne Notes coke 8.6. wae 

Srconp Seriss, Vol. XII, No. 38,—March, 1862. 
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_ Crania Americana miCotenatie view of the Skulls of various Aboriginal 
‘Nations of North E and Bes America: to, which is got efixed an Ess: oot “on fhe ane 
ties of the Human pate illustrated by seventy-eight plates, and a colored map, 
on a Morton, M.D., é&c. &c., folio: Philadelphia and London, 1839. — 
F the Distinctive Characteristics of the Aboriginal race of America 
2 dit., foe 

Aigyptiaca; or, Observations’ on Egyptian Ethnography, derived from 
rid and the Moniicaenta, plates and wood-cuts: Philadelphia and London, 4to, 

a Illustrated ais of Human Anatomy, Special, General, and Microseopic: 
Philadelphia, 8vo, 

Biographical YN Be ne the late nae a ee M.D.: read before the Phila- 
delphia College of Physicians, Sept. 4, 1 

Translated copy of a Letter from Baron Alexander Humboldt to S. G. Morton, MD. 

_ Smr:—The close bonds of interest and affection that have for e Lg = — 
connected me with the hemisphere in whic ch you reside, and of my: 
self that I am a citizen, have added to the impressions made upon me gs . 
ceipt, almost at the same moment, of your great work on Philosophical Physiol 
and the admi ico by Mr. Wim. Prese é tori ues 
of this class, which extend by very different means the sphere oe be 
serve io add o the glory of one’s country, I cannot oahicnty Spe express my deep 

t tL e to you, 
At my advanced age, I am peculiarly gratified by the interest’ still preserved for 

me beyond the. great jong erolley, over which’ bridge has, as it were, beet 
thrown by the power of s 

ee 

lection, have i in you found a a orth ekazoiae Your work is baat emarkable 
for the profundity of its anatomical views, the numerical detail of the relations of 
organic conformation, the- s,s of those poetical reveries which are as the myths 
- modern physiology, and the generalizations with which your Introductory Ess#J 

ie at present occupied reparation of the most important of my works 
which will be | published der oe e mpruden title of Goones I shall know how t 

excellent views upon the dis age of the races so Many of 
that are scattered throughou t your beautiful volum One nnot, indeed, but be : ih : 

e 
either in France o n England. I pray you to accept the renewed expression of 
the ae consideration with which I have the hono a he sir, your 0 * 

sod oat LEXANDER HUMBOLDI. 
Be. a January, 1844. 

eo 

Arr. XUL—An Excursion on Etna ; by B. Suutimax, Jt. 

Ir was nine o’clock at night when we were summoned by 0% 
guide “Matteo” to mount our mules and follow his lead toward 
the great Cone of Mount Etna. We had prepared ourselves with 
prea ae for protection against the cold which we ™ 

e snow. My own dress was that of our Amer 
can winter, besides ‘whitch we were provided with warm woollen 

of coarse yarn drawn over our boots and pantalooDs 
above our knees. We had common gloves and over these thick 
woollen ones. ‘T'wo shirts and a comforter for the neck, with an Italian Capote for the head completed our a 
ascent of the cone is seldom attempted so early in the 
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The sun had set in cloudless splendor, and as it rose on the 
morning of the same day, the summit of Etna was gilded with 
lis earliest rays. Not a breath of wind was abroad. All the 

favoring circumstances gave us every reason to hope that our 
labor would not be in vain, aud very naturally put us in good 
spirits for the wearying ride which was before us. 

esides ‘‘ Matteo” we had also ‘‘ Antonio,” another experienced 
guide, judging it unsafe from the possibility of accidents to go 
up with oue man only. Our party was therefore four men alto- 
gether, Mr. Brush and myself riding between the two guides. 
The night, as I have said, was serene, the stars shone in great 
brilliancy, and although there was no moon, we were soon able 
to see our way with sufficient clearness to inspire confidence. 
Our former experience with the mules had taught us that it was 
worse than useless to attempt to guide them, and that all we had 
to do was to sit still and let them follow the leader which they 
did with unerring step, seeming as if by instinct or by eyes in 
their shoes, to avoid every loose stone, and choose the securest 
foothold. 3 

Our path lay for nearly or quite two hours over an unbroken 
waste of ancient lava, unwooded and with not a plant or vine to 
mark our course. This field we had not before traversed as our 
former excursions had taken us by other paths and away from 
this route leading towards the summit. On coming down in the 
morning we saw it of course with more distinctness and shall 
speak of it again. This tract bounds the fertile zone of vines 
and figs, although from the barren nature of the ancient lava at 
this part of the fertile district there is rather the appearance of a 
vast desert. Emerging from our stony path at the upper edge o 
the old lava, we suddenly entered the wooded zone, the com- 

lad Occasion to ask. About twelve o’clock we came upon @ 
a hut where our guides dismounted and aro to us to 

the same, we found it was their purpose to feed the animals, 

which example we also followed by a resort to our provision 
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on our comforters. The mules being fed, we were again on our 
way, and in about twenty minutes, saw the last of the trees. 
An owl ina neighboring wood below us on the side of an ancient 

cone bade us farewell in a melancholy hoot, and we entered im- 
mediately on the desert zone. Our path at once became Very. 
rough and precipitous, now requiring us to grasp the mane ¢ 
the mule, eand the next to throw all our weight back to avoid 
sliding over his neck. But the patient, cautious creatures toiled 
on, pausing occasionally for an instant as if to reassure themselves, 
and then carefully advancing. Our guide too excited constant 
wonder. It was impossible to see a path—immense gulfs of rug 
ged lava surrounded us; we found ourselves standing on the 
brink of precipices over which the course seemed to lead us, but 
a sudden turn carried us away just as the sense of danger was 
coming over us, There were to us no visible landmarks, and 08 
every side in the dim distance of night we saw only an unending 

. of , 

Left to ourselves, we should certainly have given up in despalt 
and waited the dawn; yet the guide was never for an instant at@ 
a loss: not a word was spoken ; our brisk conversation had 
away in silence, and each seemed sufficiently occupied with the 
scene about us—for it was awfully sublime ; and a thought of per 
sonal safety would perhaps occasionally present itself. Above U8 

the snowy head of Etna floated like a cloud against the dark blue 
sky, and the constellations moved with our ascent, rising oF 
ing as if with a more rapid revolution of the earth. ‘The Great 
Bear was immediately before us, and every instant as we rose I¢ 

sank until we soon hi j 

of the mountain like white streamers from the great mass above. 
A few minutes brought us upon the lower patches, and from ee 
instant the naked black rocks began to disappear, being replace 
by the glistening snow. Our guide had several times shouted i= 
a peculiar tone toward the west as if to arouse the echoes © = 
mountain. ‘T’o our surprise his call was answered, and we — 
in some amazement to guess who should be in that lonely spot 

* : 
3 
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such an hour to return his salutation. The enigma was soon 
explained by the appearance of another guide to take charge of 
the mules. We had now reached the limits of our riding—we 
had been five hours in the saddle, and were now on the pres- 
ent confines of the snow. We dismounted, refreshed ourselves 
with some hard eggs and wine, took our mountain staffs and 
followed the guides who struck out immediately upon the snow. 
The wind now blew fiercely from the N. W., an onsinous cloud 
was in the east, a heavy haze hung over the island, and I told 
Mr. Brush of my fears that we had no bright sunrise awaiting us. 
Still large portions of the sky were clear, and we had good cour- 
age togoon. I pointed Matteo to the cloud, when I found he had 
my fears; for he shook his head and said despondingly, looking 
to the cone, “molto vento.” The ascent on the snow for the 
first mile or two was at an easy angle. The snow was crystal- 
lized like ice freshly broken, and soft enough to give us a firm 
foot-hold.._- * 

It was about quarter past two when we made our first halt at 
the pillar of stone erected at the base of the minor peak of Etna, 
which is called “Montagnuola.” While stopping here over our 

ket of provisions, we observed in a striking manner the decep- 
tive nature of distance, where objects are viewed froma great 
height and especially at night. We saw two lights, one of which 
We supposed to be the man with the mules (who had no light!) and 
the other we did not so clearly make out. On enquiry of Matteo, 
he told us that one (the first) wasa light-house on the coast at 
Catania—twenty-five miles off—the other, the signal at Bronte, 
an equal distance on the opposite side of the mountain. ver 
was I so deceived by a physical phenomenon; I could have an- 
Swered with the greatest confidence that both lights were within 
hailing distance. We now turned our course more northerly, the 
angle of ascent increased, and our exertions were arduous. We 
saw, as we thought, the ridge of the mountain just before us 
however, and over it the naked cone of Etna rising like an im- 
mense dome from the snowy waste. We pushed on to gain the 
ridge, and as it faded away another more distant presented i 
We looked back on the path we had come and forward, in hopes 

at the comparison would encourage us by showing that we had 
passed over the longer distance. No such comfortable assurance 

Ww 

erful, that had it been in our faces, I am : 
ve made the ascent. Fortunately it was on one side, but it 

brought up frightful banks of clouds, while the wind cloud in 
the east had grown into massive banks of adull grey, which hung 
directly over, where the first light of the morning indicated the 
Position of the rising sun. 
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_ Our prospects were bad, and worst of all the apex of the cone 
was now invisible, while heavy masses of white vapor were con- 
stantly precipitated on it from the fresh portions of air which the 
wind brought in contact with the whole mountain side. We 
gained the “ Casa Inglese,”” English house, just before four o’clock 
and were glad to find a shelter from the fierce wind under its 
gable—the only portion which was not buried inthe snow. There 
was the cone immediately before us and at our feet—should we 
go up? pride said. “ yes’—discretion and the guide said “no.” 
If the wind at the base would hardly allow us to keep our feet, 
what would it be on the unprotected summit 1300 feet higher? 
We concluded to wait for if we left our present position and 
gained the clouds we should not see the sun rise at all, nor any 

thing else. The whole horizon over Catania and Calabria was 
so hung with mist that we could see nothing distinctly. So we 
had no alternative but to wait where we were, in the hope that 
the rising gun would dispel the clouds and vapors and then ascend. 
At 4h 2 e sun appeared. It was a glorious sight. The 
dull clouds over the horizon were of a lovely purple and gold 
while a faint rosy light tinged the wastes of snow about us with 
an illusive warmth, But the glory was transient, the envious 
clouds shrouded his too brilliant glories, while the mists over Etna 
seemed every instant to thicken. We tried the temperature of 
the air and snow and found it to be —7° C.=209 F. At Catania 
on Thursday it had been 94° We had in fact, by an ascent of 
— feet, made a difference of near 70° of temperature in a few 
ours. 
There was therefore no alternative, we must abandon the idea 

above. We had explored this vast gulf from below and were 
desirous of seeing what proportion it bore to the general surface 
of This we had hoped to do from above on the upper 
cone—the next best thing was to see it from the verge of the 
bounding precipice. Our path lay before the wind which was 
So violent that it was easy to keep upa full run and the loose 
snow kicked up by our feet was driven before us quite like a sno 
Storm. It was near a mile to the edge of the precipice. Th 
been advised by Dr. Gemmellaro to keep my eyes shut until the 

guide placed me in a position to see the gulf and then to look @ 
Sry 7g the best way to obtain a vivid impression. is 
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bare plain. Here wasa yawning chasm so deep and so wide 
that Vesuvius might be set ‘down in it and have room to spare on 
either side, while its summit cone would hardly reach up to our 
feet! Vast indeed was the engulfment which had swallowed up 
so wide an area—and yet how small was that area compared 
with the whole surface on the flanks of this grand dome. In 
this view the remark of Spallanzani seems just, that compared to 
Etna, Vesuvius was a cabinet volcano. 

The position of the sun, as it shone in our eyes, was not favor- 
able for a good view of the valley ; yet under the disadvantages, 
its bold crags, sharp wall-like dykes projecting from the sides, 
with a frigid yet tumultuous ocean of lava currents below us, 
were remarkably grand and impressive. ‘‘Capra” and ‘ Musara” 
stand like sole remaining sentinels of the conflict in the midst 

the scene; and in the distance lay the Mediterranean with 

_ From the Val del Bove we turned our steps down the mountain 
in the general direction in which we had ascended. And now 
in the bright light of day, the weary wastes of unbroken snow 
seemed more extensive than on ourascent. We had been nearly 
or quite six miles over the snow but it was in the dark and we 
could not see its extent. Now on every side, we saw only an 
arctic winter, while below us, and almost in sight, were standing 
fields with vines, figs and olives, lemons, besides grain all yellow 
to the harvest. It was about 64 when we at last reached our 
mules and took our breakfast. The descent we found more 

enough to hide their forms while they give life and beauty in @ 

Surprising manner. These trees were completely vocal with 
birds as we rode through, but we recognized no familiar faces 
among the songsters. ‘This morning we were too soon ‘ 
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the beautiful zone of the trees, especially as succeeding them 
was a very long and tedious ride along the descent of the old 
lavas before named, before we could reach the village of Nicolosi. 

It was excessively hot, mules and men were all thoroughly fag- 
ged, and I noticed as we rode along that our guide slept quite 
continuously on his mule. For myself I had not the least feeling 
of sleepiness. It was 93 a.m. before we reached the hotel, quite 
to the surprtse of all, who were not looking for us until eleven 
o’clock. They were all amazed to hear of the wind we had ex- 

spirit of adventure alone is sufficient to satisfy most people who 
have confined their mountain rambles to the day. The snow also 
in its extent and massiveness entirely exceeded any expectations 
I had formed of it; and, above all, the Val del Bove, had we seen 
nothing else, would have rewarded us for the labor we had under- 
gone. [tis not merely for a sight of the rising sun that it is worth 
while to ascend in the night. The distance is such that the time 
consumed is necessarily from twelve to fifteen hours, and to 
all this under a bright sun is a great exposure of health. It is far 
safer to descend from the climate of mid-winter to summer, than 
heated and moist with perspiration to plunge from summer Ito 
winter. The effect of a full sun also on the snow as reflect 
In the eyes is too much for the unprotected vision with the 

brilliant splendor of an Italian atmosphere. I think it then 

the cone is estimated by the oui : fogpers 

Gemmellaro thinks it day a at twenty-four miles, 

Nicolosi, May 80th, 1851. 

ne A ey ee 



On Coral Reefs and Islands. - [ee 

Art. XIV.—On Coral Reefs and Islands; by James D. Dana. 
Part Sixth, 

4. Origin of the Channels within Barriers, and of the Atoll 
Form of Coral Islands. 

In the review of causes modifying the forms of reefs, no rea- 
son was assigned for the most striking, we may say the most sur- 
prising, of all their features,—that they so frequently take a belt- 
like form, and enclose a wide: lagoon; or in other cases, range 
along, at a distance of some miles, it may be, from the land they 

safely sent’ forth.’* ms 7 ag 
It has been a more popular theory that the coral structures 

were built upon the summits of volcanoes j—that the crater 01 

the voleano corresponded to the lagoon, and the rim to the belt 
of land; that the entrance to the lagoon was over a break in the 

crater, a common result of an eruption. This view was appar- 

ently supported by the volcanic character of the high islands in 

same seas.—But since a more: satisfactory explanation has 

been offered by Mr. Darwin, numerous objections to this hypoth- 
esis have become apparent. 9° ites et 

a. The’ volcanic cones must either have been subaerial and 

were afterwards sunk beneath the waters, or else they were su 
marine from the first. Inthe former ease the crater would have. 

been destroyed, with rare exceptions, during the subsidence ; and 
in the latter there is reason to believe that a distinct crater would 

seldom, if ever, be formed. 
. The hypothesis, moreover, requires that the ocean’s bed 

should have been thickly planted with eraters—seventy in a sin- 

noes of the Andes differ from one to ten thousand feet in altitude,, 

and scarcely two cones throughout the world are as nearly of the 

mt ae SEOUL ae 

Srconp Srntes, Vol. XIII, No. 38.—March, 1852. 24 
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same height as here supposed. Mount Loa and Mount Kea, of 
Hawaii, present a remarkable instance of approximation, as they 
differ but two hundred feet: but the two sides of the erater of 
Mount Loa differ three hundred and fourteen feet in height. 
Mount Kea, though of volcanic character, has no large crater at 
top. Hualalai, the third mountain of Hawaii, is 4000 feet lower 
than Mount Loa. ‘The volcanic summit of East Maui is 10,000 
feet high, and is a fine example of a large crater; but the wall 
of the crater on one side is 700 feet lower than the highest point 
of the mountain; and the bottom of the crater is 2000 feet below 
the rim of the crater. Similar facts are presented by all volcanic 
regions. 

- ¢. It further requires that there should be craters at least fifty 
miles in diameter, and that twenty and thirty miles should, be 4 
common size. facts give no support to such an assumption. 
_d. It supposes that the high islands of the Pacific, am the We 

¢cinity of the coral islands, abound in eraters; while on the con- 
trary there are none, as far as is known, in the Marquesas, Gam- 
bier, or Society Groups, the three which lie nearest to the Pau 
motus. Even this supposition fails, therefore, of giving plaust 
bility to the crater hypothesis. Pj 

Thus at variance with facts, the theory has lost favor, and 18 
no longer sustained even by those who were once its strongest 
advocates. The question still recurs with regard to the base- 
ment of coral islands, and the origin of their lagoon charactet- 
Shall we suppose, with some writers, that these islands wele 
planted upon submarine banks, within one hundred and fifty feet 
of the surface of the sea? As has been said, there is no author 
ity for the supposition. We nowhere find regions upon our cone 
tinents with elevations so uniform in height; and submerged 
banks of this kind are of extremely rare occurrence. If sud 
patches of submerged land existed, the lagoon structure would 
still be as inexplicable as ever ; for the growing reefs of the Pa- 
cific show that corals may flourish alike over all parts of the 
bank, where not too deep. The zoophyte can by no means 
said to prefer the declivity to the central plateau of the subme 
rine bank : on the contrary, the part nearest the surface appeals 

* 

A study and comparison of the reefs of different kinds— 

fringing, barrier, and atoll,—throughout the oceans, is the only 

Mr. Darwin has happily and successfully pursue% and has arrived, as we have reason to believe, at the true heoy of Coral Islands. It is satisfactory, because it is a simple general SU Jo hate get ble 
og enh case celal 

* Lieutenant Nelson, R. N, this hypothesis before the publication of Mr. Darwin's views, See Geol. : vol. v, 12; and Darwin, op. cit, p. 94 
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zation of facts. The explorations of the Expedition afford strik- 
ing illustrations of his views, and elucidate some points which 
were still deemed obscure, establishing the theory on a firm basis 
of evidence, and exhibiting its complete correspondence with 
observation 

A. Channels within barriers—We may turn again to the 
chart of the Feejee Group, and glance successively at the isl- 
ands Goro, Angau, Nairai, Lakemba, Argo Reef, Exploring Isles, 
and Nanuku.* In Goro, the reef closely encireles the land upon 
whose submarine shores it was built up. In the island next 
mentioned, the reef has the same character, but is more distant 
tom.the shores, forming what has been termed a barrier reef; 
the name implying a difference in position, but none in mode of 
formation. In the last of the islands enumerated, the barrier 
reef includes a large sea, and the island it encloses is but a rocky 
peak within this sea. 

Jal account for this diversity in the position of barrier 
reefs, and in their extent as compared with the enclosed land? 
There is evidently one way in which these features might have 
cen produced. If, for example, such an island as Angau were 

very gradually to subside, from some subterranean cause, two re- 
sults would take place :—the land would slowly disappear, while 

the coral reef, which is ever in constant increase, as has been ex- 
plained, might retain itself at the surface, if the rapidity of sub- 
sidence was not beyond.a certain rate. This subsidence might 

as that of Sweden, are to be found in any geological treatise. 
, rae 

generally: be estimated from the slope of the shore. On this princi~ 
Ple it has been shown} that the thickness of the distant barrier, 

teef cannot be less in some -instances than.a thousand feet; and 

* This chart will be found in copies of the Narrative ‘of the U.S. Exploring 
Expedition, by Capt, Wilkes, U.S:N./ + This Journal, [2], vol. xi, p. 871. 
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gradual subsiding of the land upon which it stands. ‘The large 
number of instances of distant barriers in the Pacific remove any 
doubt with regard to these conclusions. 'The map of the Feejees 

abounds in them through its eastern part, and we may infer with 
reason that this has been a large area of subsidence, like that 
which is now going on in Greenland. “eg 

Evidence of subsidence still more conclusive, if possible, 1 . 
obtained by actual observation at Metia and some of the elevated 
coral islands. This island is 250 feet in height, full twice the 
coral-growing depth. At another island in the Hervey Group, 
Mangaia, the coral rock is raised 300 feet out of water. — 
The fact of subsidence having actually taken place during the 
formation of many reefs, is therefore put beyond doubt. It must 
form a part of any true theory of reefs, whether it be the crater 
hypothesis or the view here advocated. The latter has this ad- 

vantage, that it explains all the facts, and requires no other ele- 
ment but this single one of subsidence. It rests on a simple fact 
and demands no hypothesis whatever. - 

The manner in which subsidence would operate is shown 1 
the following sketches, representing ideal transverse sections of 
an island and its reefs. In figure 1, if I be the water line, the 
island, like Goro, has a simple fringing reef, f, f:—it is a pres 

her v 

mergence, till If is the water line: then the channel (¢” “’) 
within the barrier is quite broad, as in the island of Nairat 8 

Angau ; on one side (/’) the fringing reef remains, but on sh 
other it has disappeared, owing, perhaps, to some change Cocina! e : 

at IV, there are two islets of rock in a wide lagoon, along Wit 
other islets (#” i”) of reef over two peaks which have disap” peared. The coral reef-rock by gradual growth has attained & 
great thickness, and envelops nearly the whole of the former land. Nanuku, the Argo Reef, and Exploring Isles are here & 
(et 

al 

* This Journal, [2], vol, xi, p. 366, 
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emplified, for the view is a good transverse section of either of 
them. 6’ b’” are sections of the distant enclosing barrier, and 
ec” ce”, and other intermediate spots, the water within. 

The supposed similarity’ between these ideal sections and ex- 
isting islands is fully sustained by actual comparison. Fig. 2 
is a sketch of the island of Aiva in the Feejee Group. There 
are two peaks in the lagoon precisely as above; and although we 
have no soundings of the waters in and about it, nor sketches 
of peaks, facts observed elsewhere authorize in every essential 
point the transverse section given in figure 3, resembling closely, 
as is apparent, that in figure 1. The section is made through 
the line 6b, b’ b’, of figure 2. It is unnecessary to add other 

illustrations. ‘They may be made out from any of the eastern 
groups of the Feejees, the Gambier Group of the Paumotus, or 

Hogoleu in the Carolines. Wallis’s Island is another example of 

reef-grounds, or in other words, that show evidence of subsidence 
during the growth of the reefs. Broad channels, and even opel 
seas within, as in Nanuku and the Exploring Isles, are therefore 
to be received as results of the subsidence, for which explana~ 
tions should be sought. 

tween them. These channels it is true, are filled in part —_ the outer reefs, but proportionally less from them than from the 
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inner. The extent of reef-grounds within a barrier, raised by 
accumulations at the same time with the reefs, is often fifty 
times greater than the area of the barrier itself. Owing to these 
causes the rate of growth of the barrier may be at least twice 
more rapid than that of the inner reefs. the barrier increases 
twenty feet in height in a century, the inner reef according to 
this supposition would increase but ten feet; and any rate of sub- 
sidence between the two mentioned, would sink the inner reefs 
more rapidly than they could grow, and cause them to disap- 

A wide flat reef, continuous over so-extensive reef-grounds, 
could be formed only with an extremely slow rate of subsi- — 
dence; and even then they would be liable to be cut up by the 
production of inner currents, destroying growing corals over the 
interior parts of the coral reef; so that whatever the rate of sub- 
sidence, the inner. portions would grow less rapidly. There is 
therefore not only no objection to the theory from the existence 
of wide channels and open seas; on the contrary, their non-exis- 
tence is incompatible with the mode of action going on. They 
afford the strongest support to the theory. 

rom these considerations it is evident that a barrier reef 

three hundred square miles; and the outline of the former land 
is indicated by the course of the enclosing reef. A still greater 

n the same manner it follows that the island Nanuku, instead 

of one square mile, extended once over two hundred square miles, 
or had two hundred times the present area of high land. Bacon’s 

Principles or probabilities, to suppose them once to have 
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The present area is not far from 4,500 square miles. 
The whole Feejee Group, exclusive of coral islets, includes an 

area of about 5,500 square miles of dry land; while, at the period 
when the coral commenced to grow, there was, at least, as the 
facts show, 15,000 square miles of land, or nearly three times the 
present-extent of surface. 

B. Lagoons of Atolls.—We pass from these remarks on the 
channels and seas within barrier reefs, to the consideration of the 
seas or lagoons of coral atolls. The inference, has probably been 

€ manner in which a farther subsidence results in producing the atoll, may be illustrated by fig, 5, p. 189, Viewing V, as the water line, the land is entirely submerged ; the barrier, b/’”, 6s 

1a Ae angular reef, enclosing a broad area of waters, ora lagoon, 

ee blance, when : resem Taey 

pror spe i Hj I ond -P Meneribes, those 
ee encircle islands of moderate size, by ealling them atolls, with high lands isi expanse.—Darwin, op. cit.,p.41. 4 subject is discussed in the chapter ni the author’ i eport, om 

nt This apter, on the author's Geological Report the valleys of the Pacific islands, See also this Journal, [2], eae ; 
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yond a certain rate. 
The annexed figure represents the effect of 

@ cessation or diminution of subsidence on the 

outlines of barrier reefs. Compare Angau of 
the Feejees, with Tari-tari of the Tarawan 

Group; Nairai or Moala with Tarawa; Na- 
huku with Maiana or Apamama. ‘The resem- 
blance is close; and in the same manner we 
might find all the forms of lagoon reefs repre- 
sented among barrier reefs. We observe all 
those configurations which would be derived 
from land of various shapes of outline, whether 
the narrow mountain ridge, (as at Taputeouea, 
One of the Tarawan Islands,) or wide areas of 
‘regular slopes and mountain ranges. Amon 
the groups of high islands, we observe that 
8 Shores may occasion the absence of a 

eo 

As the lagoon islets cover the summits of the subsided mountains ins, they afford 

the depth required for this purpose on an islet in the lagoon would be haré 
fourth what would be necessary on the enclosing reef} 
Stconp Serres, Vol, XIII, No, 38.—March, 1852. 25 



194 On Coral Reefs and Islands. 

~ these views. These points or capes correspond to points in the 
original land, and often to the line of the prominent ridge ; and 
it is well known that such ridge-lines often extend a long dis- 

nce with slight inclination compared with the slopes or de- 
Clivities bounding the ridge on either side. 

Coral islands or reefs often lie in chains like the peaks of a 
single mountain range:—for example, the sickle-shape line of 
islets north of Nanuku. Taritari and Makin, (Tarawan group, 
see map in vol. xii,) lie together as if belonging to parts of one 
island. Menchicoff atoll, in the Caroline Archipelago, consists 

of three long loops or lagoon islands, united by their extreml- 
ties, and further subsidence might reduce it to three islands.* 

The sizes of atolls offer no objection to these views, as they 
do not exceed those of many barrier reefs. Some of the larger 
Maldives, according to the crater theory, would require a crater 
seventy miles in diameter, with a rim’ made up of subordinate 
eraters. No hypothesis of such extravagance is necessary. ‘The 
facts all fall in with known principles, and are illustrated by known 
and established truths, without hypotheses of any kind. 

It is of some interest to follow still further the subsidence of a 

Pp 
gradually obliterated, and the large atoll is thus reduced to 4 

mulations in filling up the lagoon; and as filled lagoons are fou 
only in the smallest islands, such as Swains and Jarvis, the two 
agencies have beyond doubt been generally united. 

This subsidence, if more rapid than the increase of the coral 
reef, becomes fatal to the atoll, by gradually sinking it beneath 
the sea. Of this character evidently is the Chagos Bank.t The 
southern Maldives have deeper lagoons than the northern, fifty See Comet lagoons than the northerd, °F 

* See Darwin on the probable disseverment of the Maldives, op. cit., P- 37, » 
which he points out indications of a breaking up of a large atoll into several smaller. 
A land with many summits or es of heights may at ve its single enclos- 
ing reef; but as it subsides, this reef contracting upon itself may encircle separately 
the several ranges of which the island consisted, and thus several atoll reefs may 
result in place of the large one; and further, each may ly become the 

basis of a separate lagoon island, under a certain rate of subsidence or variations In 
it, provided the outer reef is so broken as to admit the influe waves and 
winds. The Maldives are a good example of this result. Some of the large atolls 
are ay atoll archipe : 

+ For a detailed account of this and other submerged reefs, see Darwin, p. 106- 



Prof. J. Le Conte on the Freezing of Vegetables. 195 

last sinking peak: another period, and this had gone—the island 
ad sunk, leaving only the barrier at the surface and an islet or 

thrown around the lofty island to beautify and protect, becomes 
afterwards its monument, and the only record of its past exis- 

ce, 

Aur. XV.— Observations on the Freezing of Vegetables, and on 
the Causes which enable some Plants to endure the action of 
extreme Cold ; by Joun Le Conte, M.D., Professor of Natu- tal Philosophy and Chemistry in the University of Georgia. 

(Coneluded from page 92.) 

= 
formation in relation to the condition of the fluids of the proper 

respect to the state of the juices contained in the succulent layers 
of the inner bark. During their progress, I endeavored to exam- 
ine some transparent sections of the plants by means of a com- 

pleasant to carry on such observations in the open air, that I de- 

Investigation. With this view the following experiments were 
instituted ; the frigorific agent being a mixture of snow and 
Common salt. : i 

For the pupose of testing the effects of cold, I selected the in- 

ternodal portions of a vigorous freshly-cut elder stalk (Sambucus 
canadensis), of about one inch in diameter: the diameter of the 
pith was nearly one-half that of the stalk. The pith of this 
plant is surrounded by a zone about one-twentieth of an inch in 
thickness, which is more succulent than the central portions of 

the pith proper, and from which fluid could be readily pressed by lateral compression in situ with the back of a knife. A smaller, 
PO tie i et 
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but sensible, quantity of fluid could, likewise, be expressed from 
any portion of the pith, so as to appear on the cut surface, and 
‘which would disappear as soon as the compressing force was 
withdrawn. It was also found, that fluid appeared at the trans- 
verse cut surface of the liber, when pressed against the subjacent 
wood at the extremities. It was hoped, that the application of 
the foregoing tests, would enable us to ascertain with considera- 
ble certainty, whether the juices of these portions of the plant 
co eadily frozen, independently of any light which mir _ 
croscopic examination might throw upon the question. 

Experiment No. 1.—February 2nd, 1851, 1 o’clock, p.m. ; the 
‘temperature of the room being 42° Fahr., and that of the freezin 
mixture varying, during the experiment, from 2° to 5° Fahr. 
Wit iew of excluding the direct contact of the frigorific 
mixture, the internode of elder was inserted into a water tight 

tinned sheet-iron case or cylinder, of nearly the same diameter as 
the stalk,—the whole was plunged vertically, and in the natural 
growing position, into the freezing mixture; about seven-eights 
of the internode being below the surface.. At the expiration of 
two hours, the stalk was removed from the case for examination. 

The extremity which was above the cold mixture, was found to. 
be surrounded by a thin transparent coating of ice. The flui 
seemed to have been forced up along the inner bark and the suc- 
culent zone surrounding the pith, by the contraction which took 
place in the part of the stem below the mixture, before congela- 
tion supervened. The lower extremity was found to be quite 
free from external ice, and appeared comparatively dry. The 
fluids of the bark, as well as those of the succulent zone around 
the pith, were obviously congealed. The frozen condition was 

rendered evident, by slicing the bark longitudinally with a shatp 
knife ,—the ice could be scraped off with the edge of the instru- 
ment. In like manner, small masses of solidified juice could be 
detached from the succulent zone as well as the pith. 

Inder the microscope,—when a transverse section was made 

the glass plate on which they are placed for examination, should 
be artificially cooled. 
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Experiment No. 2.—In the previous experiment, the lower 
extremity of the internode of elder was exposed to the action of 
the cold, and it might be supposed, that the frigorific influence 
was propagated along the stalk longitudinally, the direction in 
which the experiments of MM. Aug. De La Rive and Alph. De 
Candolle show, the conducting power of wood to be the greatest. 
For the purpose of obviating this difficulty, a hollow tin cylin- 
der, six inches in length, open at both extremities, was passed 
transversely through the centre of the opposite sides of a small 
wooden box. Another recently cut internode of elder was thrust 
through the cylinder, having both extremities projecting several 
inches beyond the ends of the metallic case, so that, only the 
middle portions would be subjected to the frigorific influence. 
On the 6th of Feb., 1851, at I o’clock p. m, the temperature of 
the room being 37° Fahr., the freezing mixture was introduced 
into the box. At the end of two hours,—the temperature of the 
mixture varying from 2° to 6° Fahr.,—the stalk was withdrawn 
for examination. The bark in the middle of the part which had 
been exposed to the cold, was found frozen as in the previous 
experiment; neither the bark, succulent zone, pith or w 
the extremities, exhibited any indications of congelation of the 
fluids contained in them. The middle of the stalk was then 
cut through by.means of a small saw which had been artificially 
cooled. On examining the transverse section, the liber and suc- 

ere, ; 
frozen,—a similar change, indicative of thawing, being clearly 
observable. “ 

«periment No. 3.—The foregoing experiments were tried on 
portions of plants which had been recently cut from the parent 
Stem or branch, and it might be imagined that the case would 

which had been planted in a large box of earth,—were, on th 
19th of Feb., 1851, submitted to experiment. The temperature 
of the room was 56° Fabr., the freezing mixture varied 
from 0° to 5° Fahr. Tin tubes were placed around haha 
the stems, so as to protect them from the immediate contact of 



tube surrounding the stem, the temperature of the latter must have been considerably higher. Direct observation proved this to be the case: a thermometer introduced into the metallic case 

of the stems submitted to experiment, must have posse a 
temperature notably higher than the exterior parts: and yet, the 
Structures around the pith were found congealed. Moreover, @ 
degree of cold equal to zero of Fahrenheit is quite moderate in 
comparison with the natural cold endured by the very plants 0B 

whic the experiments were performed. And secondly, that 
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James, that at Charleston Island (now called € ial Ss ) in 
Hudson’s Bay, the trees had to be thawed by fire t 
could be cut down.* I have been credibly info1 ; 
“lumberers” of Maine and New Hampshire are familiar with the 
fact, that during periods of extreme cold, the sap of many of the 
forest trees becomes so frozen, that the physical qualities of the 
wood are altered to such an extent, that it is difficult to cut tt 
with an axe. M. Duhamel observes, that the maples in Canada, 
where the frost is long and severe, begin to bleed, when wounded, 
with the first thaw, and stop again when it freezes; and that 
this, in frosty days, occurs only on the south side of the tree.t 
In all these cases, it is sufficiently obvious, that the freezing of 
the sap could not have been fatal to the life of the trees; for, in 
that event, a single severe winter would destroy every plant. 

But, perhaps, it may be granted, that the foregoing experiments 
and observations, are sufficient to prove, that the juices contained 
in the aérial or ascending stems of many plants may be frozen 
without destroying the power of vegetation; and yet, it may be 
asked, does not the complete congelation of the fluids included 
in all parts of the vegetable, comprehending the root or descend- 
ing axis and its appendages, necessarily result in the destruction 
of its vitality? Even the admission that large portions of the 
aérial stem may be frozen with impunity, impresses the character 
of error upon the commonly-received opinion among many 0 
the most eminent phytologists; but, I think, facts are not want- 
ing to show, that the juices contained in every part of some 
plants, may be congealed without injury to the powers of vege- 
tation. Although Leopold von Buch and many other philoso- 

phers, even as late as 1825, were disposed to reject the statement 
of the elder Gmelin, that the ground is perpetually frozen ‘in the 
northern parts of Siberia; yet, the fact has been abundantly 
corroborated in our days by the observations of MM. Adolph 
Erman, von Humboldt, Hansteen, Schergin and others. At the 
town of Yakutsk, in latitude 62°, M. Schergin attempted to sink 
a well and was about to abandon the project in despair of obtain- 

ing water, when Admiral Mangel persuaded him to continue his ; “dh 

50 English feet, ‘ ‘ 18°°5 Fahr. 
ie se : be, ees u 

= Vide Boyle's works, vol. ii, p. 274. London, 1744. ‘ 
ya ue des Arbres, vol. ii, p. 258. es ae 
Vide Comptes Rendus de l’Acad. des Sciences, tome vi, p- 501, 1838 ws 

also von Baer, in Edinb. New Phil. Journ, vol. xxiv, p. 485, 1888.0 
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119 English feet, oo : 22°. Fahr. 
217 Pac See ; ; oF +5 & 

305 6 a : : GS56 22“ 
352 ; Bees 

From which it appears, that the soil at this place is frozen to the 
depth of about 400 feet. Observations kept at Yakutsk for a 

petual frozen earth, and where, even the superficial stratum in 
which they are imbedded, is frozen for nearly eight months of 
ihe year! As it is physically impossible that the roots of these 
trees can penetrate deep enough ¢ven to approach the stratum of 
invariable temperature in this high latitude, the whole plant, in- 
cluding the descending axis and its appendages, must, during the — 
winter, be exposed to a degree of cold considerably below the — 
zero ot Fahrenheit. _ we As it possible to imagine, that the sap of these trees remains 

in a climate where mercury is solid during one-sixth of 
the year, and where the stratum of perpetual ground-ice extends 
to the depth of 400 feet? Here we have an extreme cast, iD which it is sufficiently obvious, that no known combination of 
vital and physical causes could prevent the fluids contained in 
these plants from undergoing congelation every winter: the con- 
clusion seems, therefore, to be unavoidable, that they are actually 

Vide M. Mahlmaun’s table of mean tem) in K: ’s Complete Course of Meteorology. English ‘Translation by © V. Wiles as ad hg 7 p. 171. 
Erman wn the mean temperature of this place at 18°-5 Fahr. 

ia, trans 
+ Vide Adolph Erman’s Travels in Si ted the G by W- 2D tp Philadelphia, 1850, vol. ii, p. 278, also Gaceee Rencus, (Paris) tome 
{ . Op. cit. supra., vol. ii, p, 279, — 
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frozen at this period of the year, and, consequently, that such an 
accident is not always injurious to vegetation.* ~~ 

Neither is the example of Yakutsk an iso 

thermal line of 32° Fahr., support extensive forests of birch, 
(Betula alba,) Norway spruce, (Pinus abies,) larch, (P. larix,) - 
Cembra pine, (P. cembra,) Scotch fir, (P. sylvestris, ) white spruce, 
(P. alba,) American silver fir, (P. balsamea,) and black spruce fir, 
(P. nigra,) where the ground-ice is perpetual.t These facts ap- 

ing and fructification, provided the summer be hot enough, and 
of sufficient duration. tus 

But it may be objected, that when the sap contained in the 
trunks of trees becomes frozen, it cleaves them with a great noise, 
—a phenomenon not uncommon in high latitudes,—and that, 
therefore, the fact that the majority of them are not thus cleft, 
proves that their juices have not been congealed. It is proper to 
remark, en passant, that even in the cases where the trunks of 

such a result, provided all parts of the tree were perfectly rigid 

' * The lowest temperature that has yet been observed on the earth, is probably 
that noted by Savecutt at this same (Yakutsk) on the 2ist of ger es 

“The instruments used in this operation were compared with his own by Midden- 

dort, operations are always cond with extreme exactitude. Neverofft 

found the temperature on the day above-named, = ahr. ne 

Cosmos, (Bohn’s Scientific Library,) translated from the German by ONG 

43. London, 1851.) The maximum natural cold previously recorded, is — iii, p. 5 
Fahr.; being that observed by Capt Back at. Fort Reliance in January, 1834. 
+ Vide Johnston’s Physical Atlas. ; : ee tat RR 
+ Vide Travels in Siberia, Hd. eit. supra, vol.ii,p. $60. 
Secoxo Snares, Vol. XIII, No. 88—March, 1852.86 wi 

¢ 
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and unyielding. As it is manifest, that this condition does not 
obtain in any tree, I am disposed to think that this opinion is 
erroneous, and that the effect here referred to, is not the result of 

the phenomenon, young and smail trees would certainly be more 
hable to be cleft; both on account of the greater accessibility 

the contrary, if the effect. is produced by the contraction of the exterior layers of wood, we should naturally expect the rifting to 
take place in old trees, where the heart wood is indurated an course unyielding, 

he same effect is produced by extreme cold on d 

enon of unequal contraction. pre: | aller ; precisely analogous to the sm fissures produced by rapid desiccation ? : 3. All travellers in high northern latitudes, testify that the bie ag ave Sometimes rent asunder by the intensity of the cold, and that the ground is frequently cleft by the same cause, 
* Vide Phil. Trans, vol. xiv. p. 6 i iii Vide Phit Trane, wok airs 66 
Phil. i rans. vol, il p- a 

Boyle’s works, vol, ii, pp. 274 et 276, London, 1744. 
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producing openings many yards long and ten or twelve inches 
wide. Such phenomena cannot be ascribed to the expansive 
power of freezing water, because they occur during mid-winter, 
and in latitudes where the rigor of the:climate is such, that the 
earth is frozen 300 or 400 feet deep, (certainly far below the 
depth of these superficial fissures,) long before these effects are 
observed. They are unquestionably the. tesult of superficial 

sufficient intensity to maintain water in a solid condition for any 
Considerable portion of the winter. ‘The cracking always takes 
place during periods of rapid augmentation of cold. ‘To those 
who may be incredulous as to the adequacy of superficial con- 
traction to produce the observed effects, it may be proper to state, 
that according to the experiments of MM. Brunner and Schu- 
macher, the contraction of ice consequent upon a diminution of 
temperature, is greater than that of any other solid body hitherto 
examined. The former found the amount of linear contraction 

* Erman’s Travels in Siberia. Ed, cit. ante, vol. i, p. $81, et vol. iy p. 218. ‘gif Vide Ann. de Chim. et de Phys, ad series, vol. xiv, p. 869-1849, a8 cited in Silliman’s Journal, 2d series vol. i, p. 117—1846; also vol. iii, p. 450 of —_ : er, MM. Pohrt and 
Moritz haye found the linear expansion of ice for an interval plone od eo the scale, to be 0 

of chumach: xperiments. (Vide Liebig and K ’s Report on the 
igh saree tisluntcn or Ce. *FEondon, 1849.) 44, 
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stances would, of necessity, tend to establish a greater inequality 
of contraction, when the frigorific influence began to operate, 

, therefore, a greater liability to rupture; and secondly, be- 

But it may be asked, if the freezing of the sap does not always 
kill plants, in what manner does cold produce death in vegeta- 
bles? As this is a point which has been investigated by Gép- 

_ pert, Morren, Lindley and others, I do not propose to notice it far- 
ther, at this time, than to indicate the learning of their deductions 
on the subject under consideration. The observations of MM. 

‘4. A chemical decomposition of the tiesniee and its contents, 
ar 5 the chlorophyll. 

“5. A destruction of the vitality of th sto of the action of its vessels, 2% x ee . ise 
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“6. An obstruction of the interior of the tubes of pleurenchyma 
(woody fibre) by the distension of: their sides.”* 

t will be observed, that the phenomena are partly mechanical, 
partly chemical, and partly vital. S@ far.as the mechanical effects 
are concerned, it is very plain, that whatever increases the amount 
of moisture in the plant, augments the liability to laceration of 
tissues, when freezing supervenes. In relation to the chemical 
and vital phenomena, it is sufficiently obvious, that the effects of 
cold must vary with the condition of the fluids in the plants. 
The well-known evil influence of cold in the spring, or after a 
warm spell in winter, is, probably, referable to the augmented 
Susceptibility which seems to attend the growing state. It is dif- 
ficult to say whether this increased susceptibility to the action of 
cold, is due to an alteration in vital sensitiveness, or to a prone- 

t and cause. 
i deed, the proof of this may be considered two-fold; both neg- 
dive and positive. For it is well known that many tropical ex- 
Otics are destroyed by a degree of cold considerably above the 
freezing point of water when, of course, their sap cannot be in 
state of congelation: while, on the other hand, as I have en- 
deavored to show in this memoir, the juices of other plants are 
obviously and repeatedly frozen without the slightest injury to” 

© powers of vegetation. : : 
The analogy between animals and vegetables seems to be, in 

this respect, almost as perfect as it is remarkable. A degree of | 
cold which alsolutely freezes the fluid contained in their struc- 

tures ts not equally fatal to all plants. As among animals, each 
Species of plant is adapted to endure a certain range of tempera- 

ture, which determines, with more or less precision, the limits of — 
lls geographical distribution. The fact that vegetables are less 
Susceptible to the injurious influence of cold when in a dor- 
RE ce gen he 

, Vol xxxix, p. 18, et se 5 2 ‘ 
t At is hes probable that ee afar effects of cold upon growing plants, os 

be, in part, due to the sudden stoppage of the changes which attend the wo 
active cell-development. It is —— ata oer ae any ne eed 9 of thi 

a period, would lead to rapi chemical . ome 
Well-known fact that, a ened potatoes, Phe starch is converted into oun 

on reer that important chemical changes may be brought about by the influ  . 

. 

ny ceri 
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mant state, seems to be a wise and inestimably excellent provis- 
ion appointed by nature for the preservation of the vitality of the 
system against the extreme cold of winter. Observations and 
experiments are yet wanting to determine, whether those mem- 
bers of the animal kingdom, which have little or no power of 
resisting external changes of temperature, are endowed with a 
like increased immunity from the injurious effects of cold, dur- 
ing the period of hybernation. On a future occasion, I hope to 
make this point a subject of special investigation. 

- University of Georgia, July 4th, 1851. 

Awr? XVL—On the Compound Ammonias, and the bodies of the 
Cacodyle Series; by 'T'’. 8. Hunt, Chemist to the Geological 
Commission of Canada. 

THe beautiful researches of Hofmann and Wurtz have shown 

in this Journal.* As regards their composition, we will only 
recall that in the alkaloids of Wurtz, the elements of an equiva~ 
lent of ammonia are united with those of a carbohydrogen, 
CH:2, C:H« CsH1o or what is the same thing, that CH, C2Hs 
and CsH12, the so-called radicals, methyl, ethyl, and amyl, may 
be regarded as replacing an atom of hydrogen in ammonia. 
Hence, as we have before remarked in speaking of them, “ they 

hydrobromic and hydriodic ethers, to form directly the corres ponding salts of the new alkaloids, and these alkaloids, with other rhage of the ethers, have yielded him compounds in ee two and three equivalents of h laced by the sa or by different carbo-h aes chakcha a ae 

er carbo-hydrogens not homologous with ethyl may be introduced, and Helisenn has obtained alkaloids containing one and two equivalents of phenyl C.H:, with one oF more of ethyl. 

* See [2], vol. ix, p. 66; xii, pp. 115,498, is Journal, vol. ix, p- 65: t Ibid, and vol. v, p. 266.” - 4 Tule de 

eg ee OS SRS Ne FO aT RE ee eee ee ee ae 
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Although ammonia and its derived alkaloids form with acids, 
salts analogous to those of the inorganic bases, they must be dis- 
tinguished from oxyds like Zn2O, inasmuch as they unite directly - 
with HCl and NHOs, while the oxyds yield salts only by the 
elimination of water; in chlorid of ammonium it is the hypo- 
thetical NH, which represents Zn in the chlorid of zine. ‘The 
analogy between Zn2O and H2O leads us to suppose the possi- 
bility of such a compound as the oxyd of ammonium which 
would be formed by a direct union of ammonia with the ele- 
ments of water. But such compounds, if they exist, are very 
unstable ; and as the alkaloids are either readily disengaged from 
their aqueous solutions by heat, or else are insoluble in water, it 

- An ammonia uniting with water which has two atoms 
of replaceable hydrogen, might form either NH;O=NH:«, HO 
or NeHeO=(NH.)2O. Did triethammine unite directly with 
hydric ether, we might obtain the alcohol compound correspond- 
ing to the latter oxyd, but alcohol is Et HO containing but one 
atom of C2Hs, and consequently we have NEts,HO. It is 
obtained by the action of triethammine upon iodid of ethyl, 
Which is the homologue of hydriodic acid ; and as the acid pro- 
ees with ammonia the iodid of ammonium, the ether yields 

the iodid of the new quasi-metal tetrethylammonium, which, 
When decomposed by oxyd of silver, yields the hydrated oxyd of 
the new base (N Et: H)O, corresponding to (KH)O, hydrate of 
potash, which it closely resembles in its acridness, causticity and 
powerfully alkaline characters, particularly as shown in its reac- 
tions with metallic salts, and in its power of saponifying oils. 
Although termed an organic alkaloid, it will be seen that this 

hd its analogous compounds cannot be assimilated to the organic 
°S containing oxygen like quinine, with which they have been 

pe. as the latter combine directly with acids and carry 
their oxygen into their saline combinations, while Hofmann’s 

s eliminate an equivalent of water which contains their atom 
of oxygen. | 
. The action of an alloy of potassium and antimony upon the 

of ethyl, has furnished to MM. Léwig and Schweizer a 
Volatile liquid, spontaneously inflammable and having the formula 
CoHisSb, which corresponds to triethammine, in which N is 

? 

replaced by Sb.* It does not appear whether it forms direct 

* Jour, fiir Prakt, Chem. t. xlix, p. 385, t.1, p. 21, and this a See 
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Sb CoH1s, H20=(SbCsH1:, H)O, and SbC.H1« is equivalent 

forms-an acid nitrate of stibethine. Sulphur, chlorine and _bro- 
mine combine directly with stibethyl, yielding compounds which 
have all the characters of salts of stibethine and may be form 

_ by double decomposition from the salts of the oxyd. Stibethyl 
even decomposes strong hydrochloric acid, evolving hydrogen to 
form a chlorid which is also produced by the action of a metallic 
chlorid upon the nitrate of stibethine ; its composition is that of © 
an acid salt, SbCsH:s, 2HCl = SbC-.H: 4, Cl, HCl. It reacts 
like a chlorid of potassium or sodium with metallic solutions, and 
forms with sulphuric acid a sulphate with disengagement of | 
hydrochloric gas 

More recently M. Landolt has obtained the methyl compound , 

With these results before us, we are ready to inquire into the — constitution of the bodies of the cacodyl series. It must be ob- 

xu, p. 430. 
3 

.; Comptes Rendus des Travaux de Chimie, 1850, p. 400, and this Journal, vol 
Ann. der Chem, und Pharm, Ixxviii, p. 91. | ? 

. 
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Let arsenic replace nitrogen in Wurtz’s ethammine Me: os 
NC:Hs, HH, and we have AsC2Hz, from which if Ha: be ab- 
stracted, there remains AsC:Hs=AsC:Hs, HH, a new base 
corresponding to stibethine ; such a base is contained in the chlo- 
rid of cacodyl, and has been recognized by M. Gerhardt under 
the name of arsine,* of which the hydrochlorate and hydrobro- 
mate, are Bunsen’s chlorid and bromid of cacodyl. The com- 

‘ tively indifferent to chemical agents, and but difficultly oxydized : 

mercury and nitrate of silver with alcarsine, are probably com- 
pounds of arsine, analogous to the ammoniacal combinations of 
these salts. It is to be remarked that while the salts of stibethine 
are; from the very mode of their formation, acid, those of arsine, 
if we except perhaps the sulphate, are neutral. 
Cacodyl is formed by the reduction of the hydrochlorate of 

arsine, chlorid of arsenium, by zinc; precisely as 2Zn Cl+Ka 
ive 2K Cl+-Znz2, we obtain chlorid of zinc with the elimination 
of arsenium, that is, of As C:H6+AsC2Hs=C1H12Asz, : 

dyl is thus precisely analogous to a metal, and with chlorine or 

breaks up to form two equ 
onthe tha, 
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et an oxyd of cacodyl, for its formula is C2 HAs Oz, and 
being anhydrous it is equivalent to a compound of ammonia with 
oxygen, and not of ammonium as M. Bunsen’s theory demands. 

MM. Léwig and Schweizer assert that by oxydation, stibethyl 
yields C:H:Sb=Sb Et, which combines with O;,Ss. As we 
have no other evidence that the type of the ammonia is ever thus 
destroyed, it is more probable that the action removes He from 
one atom of Et, as in the formation of stibethine, and oxydizes 
the two remaining atoms of ethyl, leaving H in their place; 
Sb, C:Hs=Sb, C2Hs, HH, corresponding to arsine, and like It 
eombining with O2,S2. (Os in their notation not being divisible 
by two, is inadmissible, unless the formula is to be doubled.) 
The properties.of the new compound, -stibethylic acid of the 
author, and C:HsSb Os in his notation, but more probably C2Hs 
b Oz, lead us to conclude that it is the antimonial species cor- 

responding to alcargen, C:HsAsQz. It is a white solid, soluble 
in water and alcohol but insoluble in ether, and is converted by 
HS, into an odorous compound, in which its oxygen is replaced 
by sulphur; the history of the body is not however complete. 

T remarked four years since, that glycocoll is the nitrogen spe 
cies corresponding to alcargen, and published in this Journal* 
some experiments upon the action of sulphuretted hydrogen upon 
nitrous ether, undertaken with the hope of obtaining the nitrogen 
compound corresponding to alcarsine. M. Laurent was, however; _ 
disposed to regard glycocoll as the amid of a bibasic acid C2H+0s, 
the homologue of carbonic acid, and hence explained its mono- 
basic acid character ;+ but to this view it is to be objected that 
the ordinary amids of bibasic acids are either neutral like oxamid, 

or acid without any basic characters like oxamic acid. Glycocoll 
is to be regarded as the isomere of glycollamic acid, precisely a 
the alkaloids, furfurine and benzoline are known to be isomeres— 
allotropic forms of the normal amids, and corresponds to etham- 
mine less H2+Oz, or to the product which should be obtained 
by the oxydation of Sb Et. Its capacity to exchange H for K, 
is unlike that of acetic acid or alcohol, for the saline power of 
these belongs not to the earbohydrogen elements, but to the unre 
placed H of the H»O:—nor in this view is the saline hydrogen 
of glycocoll similar to that of oxamic acid; it is an atom of hy- 
drogen in the ammonia itself, which is replaceable, as in aspatag}9s 
itself the binamid of a bibasie acid, and in paramid.t 

I conclude these observations by calling attention to the results 
obtained by Mr. Hofmann in decomposing the compound ammo- 

nias by a nitrite.§ I was the first to show that the elegant pro 
cess by which Piria had succeeded in decomposing asparagin dS ee te a a tl 

* Vol. iv, pp. 108—266, 350. Thid, vol. ix, p. 64. 
¢ See my remarks on this subject in this Yount Sr oa ae : 
§ Comptes Rendus des Travaux, Fev. 1851, p. 42, from Jour. de Pharmacit, & viii : 
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some other amids, was applicable to the organic alkaloids, ‘and 
that the action of nitric oxyd upon a dilute acid solution ‘of 
nitrate of aniline yields nitrogen gas and phenol. Mr. Hofmann 
refers to my statement, but adds that in repeating my experiment 
the aniline was transformed into’a brown mass containing a crys- 
talline matter which was nitric phenol. He probably obtained 
the binitric species whichis the first product of the action o 
nitric acid upon phenol, and which as described in my paper I 
actually prepared from the phenol thus obtained, by treating it 
‘ith strong nitric acid, in the process for -preparing the nitro- 

Picric acid. If, keeping in mind the great readiness with which 
phenol is attacked by nitric acid, he will take the trouble to re- 
peat the experiment with a dilute solution of the salt, avoidinga 
large excess of nitric acid, he will not find it,difficult to obtain 
the characteristic oily product which I have described, and which 
1s not easily confounded with nitrophenesic acid. 

_ By the use of nitrite of silver in accordance with my sugges- 
tion, for which he has found even nitrite of potash may be sub- 
stituted, Mr. Hofmann was more successful. In distilling hydro- 
chlorate of ethammiue with a solution of nitrite of potash, nitro- 
gen and nitrous ether were evolved, with a liquid containing 

apparently traces of alcohol and some drops of an oily matter. 
Similar results were obtained with butylamine, propylamine and 

amylamine. ‘These nitrous ethers, as shown by M. 

A curious subject of inquiry presents itself in regard to those 
bases which contain two and three equivalents of the alcoholic 
elements. If the decomposition were to take place in accordance 
With the formula above given, nitrate of biethylamine would 
yield C.:H1.0, which is the ether of alcohol, or its isomere bu- 
tyric alcohol, and triethylamine, C«H1 +0, which is the formula of 
caproic alcohol. ‘The decomposition of all the complex alkaloids 
y this reaction will be of great interest. ca 
Montreal, C. E., Nov. 10th, 1851. 

* This Journal, vol. iv, p. 850. 
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Anr. XVIL—The Pendulum Experiment; by Lieut. D. P. 
{i _ Woopzvry, U. 8. Corps of Engineers. 

- Wirs the exception of some tnimportant allusions to the la- 
bors or suggestions of others the following article was drawn up 
in June last. It is an attempt to present the subject in a simple 
light, and to furnish a demonstration at once rigorous and easily 
intelligible. No allusion is made to those disturbing causes which 
we can either avoid or suppose to be avoided when the experi- 
ments are made in the most perfect manner.* 

It is easy. to understand the phenomena of the Foucault prob- 
lem when the. experiment is supposed to be tried at the pole of 
the earth or on the equator, but the case becomes more complex 
when the experiment is made at any intermediate point. 

I will explain briefly the mechanical principles involved in 
this problem and then propose a new experiment analogous to 
that of the pendulum. 

Let us suppose a piece of iron, or any heavy substance, which, 
for convenience, we will call a needle, suspended, in a horizontal 
position, ina north and south line, by a thread or wire. T 
needle will continue in the meridian for any period of time, and 
in so doing its prolongation must always pass through the same 
point on the prolongation of the axis of the earth. Around that 
point in each instant of time, it describes a small angle on the 
surface of the cone. The amount of that angular velocity, as 
compared with that of the earth during the same period, is easily 

‘with the corresponding motion of the earth or 360.° In either 
way we find Bs a 

aa a Ge Tce ainiemmae., nk RR ay me " 

* For other articles in this Journal on this subjec 1 200, ar tee subject, see last volume, PP- 
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A power applied to the center of gravity of any body has no 
effect on its angular velocity. If therefore in this rotation aroun 
the axis of the earth, the center of the needle were stoppe 
while every other point of it retained a velocity equal to the 
difference between its former velocity and that of the center, the 
needle would continue to move, round a vertical line, with the 
same angular motion which it before maintained around the ver- 
tex of the cone. 

Let us now suppose a second needle, which, during a revolu- 
tion of the earth, has the same absolute velocity at every point, 
viz.: that due to its center. It was the difference in velocities 
that caused the angular movement of the first needle. But we 
have by supposition restored that difference. We have applied, 
as it were, to the first needle, in an opposite direction, the precise 
power which caused its own angular movement. So that if we 
take the first needle or meridian as the line of comparison, the 
second must continue to move from it with a uniform angular 
velocity equal to that of the first around the vertex of the cone. 

_ But we may view the phenomena in another and perhaps more 
simple light. care 

The second needle, supposed to start on the meridian, with 

rection constantly varying with that of the center. It follows 

e 
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its plane has therefore been accounted for. It is now evident 
‘that the Foucault problem admits of some extension. 

1. Let us suppose a continuous hollow ring filled with water 
or some other fluid, the heavier the better, and suspended sym- 
metrically in a vertical plane by a proper cord. Let the fluid be 
kept in continual cireulation. by means of a lamp attached to one 
side of the ring.. Then will.the ring revolve precisely like the 
plane of the pendulum and for the same reason :—because the 
suspended mass is compelled to be equally on both sides of the 
vertical axis or suspending cord. The rotation of the ring how- 
ever must be somewhat retarded by the material. of the ring, 
lamp, &c., which do not partake of the motion of the fluid. 

2. Let a similar ring be placed symmetrically upon a small in- 
flexible axis parallel to the axis of the earth, and let the fluid be 
kept in circulation as above. The ring will rotate no longer 
with the pendulum of our latitude, but with the pendulum at the 
pole of the earth, or once in twenty-four hours. 
Again let the axis of the ring receive any direction, the ve- 
locity of rotation will be that of the pendulum at the place 
whose vertical line is parallel to that direction, or equally inclined 
with it to the axis of the earth. 

really, by a vertical cord or axis, or by an axis inclined, as above, 
around which it is free to move. The result will be the same as 
in 1 and : 

It would seem therefore that the Foucault experiment for all 
latitudes may be illustrated at any place, but it must be admitted 
that there are many practical difficulties to overcome—particularly 
when the principal axis is not vertical. These suggestions are 
thrown out for those who have the leisure, the means and the 

>ome have supposed that any horizontal plate or bar, sus pended bya cord, would: continue to revolve like the plane of 
the pendulum if the proper motion could once be communicat —forgetting that the retarding force of friction, which is always 
acting, must soon destroy the motion communicated by al im- pulse. If all friction could be destroyed the bar would indeed 
maintain any rate of motion once communicated to it. 

It has been suggested that the proper motion would be com> 
municated to a suspended bar if its two ends were suddenly re 
versed and then allowed to move with the velocities previously 
acquired. The motion thus communicated would be double the one desired. The proper motion is communicated by the pendu- 
lum or by the means described above. To keep that motion UP 
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Arr. XVIII.—Peculiarities of the Climate, Flora, and ae 
of the South Shore of Luke Erie, in the vicinity of Clev 
land, Ohio; by J. P. Kirruanp. 

Very erroneous opinions are entertained by even intelligent 
people, respecting this section of country, so far as its climate 
and the species of the animal and vegetable kingdoms are con- 
Ras A series of observations, embraci cing a period of ten 
years, have disclosed some interesting facts upon these points. 

The locality where these observations were made, is situated 
five miles west of Cleveland, half a mile from the lake, one 
hundred and fifty feet above its surface, and fully exposed to its . 
influence, During the ten years, the temperature has in no 

Cincinnati, situated from 120 to 150 miles to the south, hig 
frequently : sunk to 5°, and has occasionally fallen to 10°, at some 
of those places. Their latitudes are as follows, to wit: 

Point of observation near Cleveland, 

North, i ; ‘ : . 41° 31’ 
Columbus, : Bide. : : 39° 57” 
Marietta, 7 d Be ere 39° 
Cincinnati, : : : : j 39° & 54” 

The more tender vegetation is usually cut dent in all northern 
Ohio—a few localities excepted—within five ene: of the 25th of 
September. The lake shore is an exception. Dahlias, maize, 
and sweet potatoes are generally killed simultaneously here, and 
at Cincinnati—never before the 25th of October, and sometimes. 
not until late in November. In one instance, at least, the Jake 
‘Shore escaped two weeks later than did Cincinnati. 

At the present moment, October 25, vegetation is as witdeuh 

and thrifty as it has been at any time during autumn, _——e it 

- Was cut down throughout the West generally several weeks 
since 
The foliage of the fruit and forest trees, having subserved its 

purposes, is falling without the — o Trost, the 

wood of the more tender trees, such as the peach and cherry, 
has attained a maturity that will render it sufficiently hardy to 
aoe the impressions of cold during winter. This oceurring 

annually, gives to those trees a degree of vigor, health and pro- 
ductiveness not to be met with in localities where their growth 
is we arrested by frost, ata period when they are ne 
mMatu & 

In thes middle and southern sections of Phiai spring pg 

g the month of March— earlier. . The warm winds 

z 
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blowing up the valleys of the Mississippi and Ohio, in conjunc- 
tion with other causes, bring forth vegetation earlier; but cold 
weather and disastrous frosts too often follow. 

float upon the lake, even as low down as Buffalo. No sooner do 
they disappear than spring sets in with a reality, and vegetation 
puts forth with swb-arctic rapidity. 

The lake rapidly imbibing heat at this season, becomes a 
safeguard against any subsequent vernal frost. Its influence was 
manifested in a satisfactory manner, early in the present season. 
On the Ist of May, spring seemed to be fully established ; fruit 

during the day and evening. At 2 o’clock, p. m., it was 48° 
Fahrenheit ; at 7, 34°; and at 9, 32°. The atmosphere was 

to 40°; a heavy cloud of haze hung about twenty degrees above 
i he 

the day and night, down to about 26°. The day following was 
cold and blighting, and fruits were generally destroyed. 

ie modes by which the lake exerts its influence on such 
> somme do not appear to be uniformly the same at different 
mes, : 

_ On the approach of a cold night, as in the instance above n0- 
ticed, the warm emanations condensing may give off caloric, and 
obscure the atmosphere with haze, mist, or clouds, when no frost 
will occur. 

Under circumstances apparently similar. on the approach of a 
cold night, neither haze ai Gor clouds ma Soria tit a stiff 
breeze springs up, and the stars become unusually brilliant. The 
thermometer vacillates between 32° and 38°, rising with the 
gusts of wind, and falling during the intervals of calm. Then 
no frost will appear. 

Again, none of those modifying causes may intervene, but the 
temperature may fall below freezing point, ice form on the sut- 
face of water, and the expanded fruit, leaves and blossoms con- 
geal. Under such circumstances, the first rays of the rising sup, 
the next morning, will be arrested by a haze, which will soon 
thicken, and before noon a warm rain will probably fall. The 
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frost will be abstracted so gradually from frozen vegetation as not 
to impair its vitality. 

even on the shore of the lake. ; Bec 

In autumn, this great body of water begins to part with its 
warmth to the colder incumbent atmosphere, and the process 
continues during the winter. While its progress 1s most rapid, 

strong southerly winds prevail at the earth’s surface, while vol- 
umes of clouds, at a high elevation, may at the same time be 

The emanations from the lake then begin to condense and pass 
off to the south, in the form of thick clouds, without eeemenss 

at first, much rain. - About the 20th of October the cold from the 

‘warm weather. ‘These squalls always precede the autumnal hee 

Our gardeners feel no apprehension for their tender vegetables ti 

these premonitions have appeared. i yee s 
Common observations, as well as the more sure test, ~ rain- 

guage, show that larger amounts of vapor from the : e - 

carried south, condensed in the form of rain and snow, than fa 

in this vicinity. ; 
During winter comparatively little snow falls, and “re lo 

accumulates here, though it may be abundant on the hig ot 

grounds, thirty or forty miles in the interior. tsa 

This region is also not so frequently favored 

imparts a blandness and freshness to the atmosphere during the 
hottest days of summer, very observable on approaching a 
from the interior. During that season it is peculiarly ae and invigorating to invalids, and equally harrassing to 
ing the spring season. | meee s tem e OOA 
Skconp Senres, Vol. XIII, No. 88.—March, 1852. 8 
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The indigenous vegetation of this vicinity is of rather a south- 
ern type—shown by the absence, ina great measure, of ever- 

greens, and the occurrence of more southern genera, as the Cercis, 
Ilex, Hsculus, Nelumbium, Gleditschia, Magnolia, &c. Eliott’s 

chain of great lakes. 
Many of our birds are species whose most northern ranges of 

migration have been assigned many degrees south of this, by- 
ornithologists. ‘The hooded, Kentucky, yellow-throated-wood, © 
ecerulean, and prairie warblers, annually rear their young in this 
vicinity. rail’s fly-catcher, and the piping plover, have been 
repeatedly seen here, and the purple ibis is an occasional visitor. 
The list might be greatly extended. ie 
a numbers of the Sylvicole semi-annually congregate 

here, during their migrations, and seem to make it a resting- 

The Papilio Ajax and P. Marcellus have also been described as 

southern insects; and the late Mr. Doubleday located the former 

* See the figure and description in No. 76 of the Family Visitor. 
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The Cherocampa tersa, an elegant miller, was taken in our 
garden, in the month of May last. Dr. Harris describes it asa 
native of South Carolina, where it feeds on a species of plant 
which does not grow at the North.* The food it finds as a sub- 
Stitute, has not been ascertained. Pos 

? 
Arr. XIX.—Analysis of a Magnetic Iron Pyrites, containing 

Nickel, from Gap Mine, Lancaster Co., Pennsylvania ; by 
M. H. Bore, Professor of Chemistry and Natural Philosophy, 
Central High School, Philadelphia. ; 

Descriprion.—Color, dark gray drawing into bronze; lustre 
metallic ; texture, granular interspersed in some places with co 
per pyrites, hornblende and black mica. Powder dark greenish ; 
Streak black. Attracted by the-magnet, and possessing distinct 
Magnetic polarity. Specific gravity of the whole piec#(inclu- 
ong interspersed gangue,) 4:193. Somewhat porcus and easily 
roken. : 

_ % The filtered solution from the silica ($1) was precipitated 
in cold by carbonate of lime (whiting) previously triturated wit 
Water, till after standing for twenty-four hours it showed still a 
film of fine undecomposed carbonate of lime floating on the top of - 
it. The precipitate was then separated by filtration and washe 
moderately with water. The filtered solution, after being acidu- 
lated, yielded no precipitate by sulphohydric acid. 
_ 3. By the addition of ammonia in slight excess to the above, 
it yielded a black precipitate of sulphuret of nickel. The pas- 
Sage of sulphohydric acid was then continued through it for 
Some time, by which the sulphuret of nickel settled to the bot- 
tom, and the supernatant solution became clear, and of a light 
yellow color, indicating no nickel in solution. The sulphuret of 

nickel was then Risorod and washed ; the filtered solution being 
Tejected for further use. 2 

he precipitate obtained by carbonate of lime (¢ 2) was re 
dissolved in chlorohydric acid, filtered from the separated silica - 

na 
. 
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(from the whiting) and sulphohydric acid passed through it to 
saturation. The precipitate, containing much free sulphur, was 
filtered, washed and digested with sulphohydrate of ammonium. 
A black precipitate remained, which after washing was oxydized 
by nitric acid, filtered and precipitated by hydrate of potassa after 
addition of some ammonia, and thus after filtering, washing, dry- 

ing and incinerating, yielded oxyd of copper 0-075 grammes, or 
1:50 per cent., equivalent to 1:197 per cent. metallic copper. 

5. The filtered potassic solution from the oxyd of copper (§ 4) 
became dark by the addition of a few drops of sulphohydrate of 
ammonia and deposited a black precipitate, which, collected in 
a counterpoised filter and dried in water-bath, weighed 0-019 
grammes or 0°38 percent. This, dissolved in diluted nitric acid, 
yieded by addition of diluted sulphuric acid an abundant precipi- 
tate of sulphate of lead.’ The filtered solution from this yielded, 
by a current of sulphohydric acid, an inconsiderable amount of 
ning of copper amounting to 0-003 grammes or 0:06 pet 
cent., Equivalent to 0-04 per cent. metallic copper. The above 

er cent. contained, therefore, after deduction of the sulphu- 
ret of copper 0:32 per cent. sulphuret of lead, equivalent to 02 
per cent. metallic lead. 

6. Th 

per cent. which calculated as oxyd is equivalent to 0°032 pe 

tric acid with the addition of chlorohydrie, till the sulphur be- 
came perfectly yellow. The solution was filtered an ; 
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with ammonia in great excess, by which a small portion of ses- 
quioxyd of iron precipitated, which was separated by filtration. 
The filtered ammoniacal solution was then mixed in a capsule 
with carbonate of soda in excess, evaporated to dryness and 
heated till it changed its color. It was then re-dissolved in. boil- 
ing water and filtered. The filtered solution contained no trace 
of nickel. The precipitate was washed, dried, incinerated and 
weighed, yielding monoxyd of nickel 0:287 grammes or 5-74 per 
cent. equivalent to 4:517 per cent. metallic nickel. The oxyd of 
nickel contained neither cobalt nor manganese. 

ret of nickel ($ 12) but amounted to no appreciable quantity. 
14. The filtered solution ($ 13) indicated by the addition of 

ammonia and oxalate of ammonia only a trace of lime. After 
filtration the addition of phosphate of soda caused no precipitate. 

5. To determine the quantity of sulphur, one gramme of the 
finely pulverized ore was mixed with five grammes of nitre and 
he same amount of carbonate of soda and heated to beginning 

i ucible. The mass was digested wit fusion in a platinum crucible. 
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water and filtered. The solution was super-saturated with nitric 
id and precipitated lukewarm by chlorid of barium. The sul- 

phate of baryta was filtered, washed with boiling water, dried 
and incinerated, weighing 1:800 grammes, equivalent to 24°84 
per cent. of sulphur. 

16. Deducting the difference of oxyd of nickel in the two ex- 
periments ($ 8, 9 and 12) from the amount of oxyd of iron ($ 10) 
the analysis will stand thus: ; 

In 100 parts. 

TNH ci Sige ice ee ‘ . ~ AL34 
Nickel, . . i‘ j ‘ : 4:55 
opper, 1:30 

Lead, oc 0:27 
Baloborn =... ‘ " : ; 24:84 
Silica and insol. silicates, ¥ : ~ 25°46 

_ Alumina, ‘ : eee: 1:70 

99:46 
17. After deducting the sulphur necessary for the conversion of 

the lead (0-04) and the nickel (2-47) into sulphurets, and the sul- 
phur (1°32) and iron (1-15) necessary to form with the copper, 
copper pyrites, there remains 21-01 sulphur, for 40-19 iron. The 
latter would require for its conversion into monosulphuret, 23°25 
sulphur. A small portion of the iron may however be due to the 
gangue. 

Arr. XX.—On the * Clinochlore”? of Chester Co., Pa.; by Mr. 
W. J. Craw, First Assistant in the Yale Analytical Laboratory. 

Tue optical and blowpipe characters of this mineral were de- 
scribed by Mr. Wm. P. Blake in the American Journal of Science, 
2nd Series, vol. xii, p. 339; also vol. xiii, p. 116. - 
The remarkable results which he obtained by examination 

with polarized light have led to my undertaking a complete 

gave as the constituents, Si, 41, #e, @:, Mg, and H with a trace of Ca. 
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after removal of the baryta by sulphuric acid, again precipitated 
yammonia. The mixed oxyds were ignited, weighed, a 

fused with carbonate.of soda and nitre. From the solution in 

12°567 per cent.; mean = 12-599. 
The results were the following; in calculating the proportion 

of oxygen from the second analysis, the amount ‘of iron and 
chromium found in the other analysis was deducted from the 
Jot amount of the peroxyds, and the remainder assumed to be 
alumina. : 

1. il. Oxygen in I. In I. Mean. 

Si 81344-3178 16-284 16518 1640 
AL 17-467 8164 ) 
Fe 8-855 { son 1/156 9'848-1-156 9°709 978 
€r 1-686 052 0528 
Mg 33-44 33°64 13°376 13-456 13°42 

H 12599 19599 11:19 11-19 11-19 

100391 100°729 
Ratio between the oxygen of the silica, peroxyds, magnesia 

and water =1-677: 1: 1-372: 1:144 or 15:9: 12: 10 nearly. 

Mg* Sit+38 Si-oMg H, 

or 2Mg* Si+3% Si;+3Mg* H®, 

to the latter of which Rammelsberg gives the preference. ; 
According to Gerhardt’s theory, who considers the protoxyd 

peroxyds and water as replacing one another, this will come 
under that class of minerals, in which the oxygen of the silica 
is to that of the other constituents in the proportion of 1 to 2. 
Chemically considered, the only difference between the Clino- 
chlore examined and the ordinary chlorite appears to consist 1n 
the fact that the former contains chromium. It is, however, 
as has been shown by Mr. Blake, widely different in its optical 
Properties, STA aa he: at, ee Sea # 
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Art. XXI—Phosphoric Acid in Normal Human Urine; by 
ae : 4 Dr. D. Breen. 

Norwirustanpine the importance of all knowledge appertain- 
ing to physiology and pathology, neither chemist nor physician 
has heretofore made any considerable research in relation to phos- 
phoric acid in urine. But the accurate and expeditious method 
for the determination of phosphoric acid, proposed by Professor 
Liebig, forbids our remaining longer in ignorance of facts which 
may be of great value in the treatment of disease. This method 
consists simply in the titrition of urine, with .a solution of the 
perchlorid of iron, until the filtrate from the mixture gives the 
well known blue reaction with ferrocyanid of potassium. It is 
based upon the fact that either a neutral or acetic acid solution 
of phosphoric acid gives with perchlorid of iron an insoluble pre- 
cipitate, whilst the peroxyd of iron is readily dissolved by acetic 
acid. If a solution of phosphoric acid containing acetate of soda 
be treated with perchlorid of iron, we have the following reac- 
tion—PO; +3(NaO, A)+Fe2Cl; =Fe20:, PO; +3(NaCl)+3A. 

The solution of perchlorid of iron is most conveniently made 
by dissolving in nitro-hydrochloric acid 15-656 grammes of iron, 
and evaporating to dryness, to expel the excess of acid, then add- — 
ing nitric acid, and again evaporating to prevent the existence of 
protochlorid, and afterward, re-dissolving the product in 2000 ce. 
of water. Every cc. of this solution will precipitate ten milli- 
grammes of phosphoric acid. Instead of the above, a solution 

of the perchlorid of iron of unknown strength may be used, and 
the iron be determined. Or, the strength of the solution of iron 
may be found by titrition with a solution of phosphoric acid of 
known strength. In all the above methods the solution of iron 
must be free from proto-chlorid. at 
If the urine, of which we would determine the phosphori¢ 

acid, has become alkaline by the decomposition of urea, some of 

the phosphoric acid may have been precipitated with lime oF 

been used) and free acetic acid are added. The urine is then 
treated with a solution of perchlorid of iron from a burette— 
frequently testing, until the phosphoric acid is saturated, and we 
have a drop of iron in excess. ‘'T'o test for iron in excess, lay # 
filter on a white porcelain plate, or on a glass supported by white 

per, and moisten it slightly with ferrocyanid of potassium; 
with a glass rod bearing a drop of urine, press a double filter upo? 
the paper containing the ferrocyanid of potassium, and if the 
be an excess of iron, in three or four seconds we have the blue 
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reaction : noting the quantity of the solution of perchlorid of 
iron used, we proceed in like manner with two other portions of 
urine ; if the results agree, we then calculate the amount of the 
solution of iron required for all the urine from what was found 

urine which may be of the highest importance in therapeutics. 
Prout, Bright and others have but opened a field of labor and 

n the urine,* and then we shall have the data whence to 

reason, and possibly to discover, not only the causes and cure of 
calculus without the use of the surgeon’s knife, but light also 
may be thrown upon the treatment of many other diseases which 
how baffle the skill of the physician. 

Determinations of Phosphoric acid in Urine. 

The following results were obtained from the urine of four 

Persons, mostly from that of one person. 
tine of 24 hours, Phosphoric acid. Urine of 24 hours. Phosphoric acid. 

1645 ce, 9-118 grms. 1607 ce. 3931 grms, 
1150 2909 “907 4336 
1690 3-454 1208 2719 
1675 2611 1640 2837 
1462 3647 2655 6-051 
462 3-647 1777 51126 

is 07 3-744 2058 
1707 8-744 1768 3-407 
1701 6-447 98 
1701 6-447 1561 3941 
1380 2862 1916 4946 
1380 62 740 2-528 2-8 ae 

A Se age eed eae 
Averag 1000 ec. gives 2°317 grms. ph er ae gn 

2 ; 24 hours gives 1610 ce. urine, and 8°72 grms. phosphoric acid. 

* Dr. Breed has discovered phosphoric acid in he fluid — Steppe ee of 
essen i rati isi ominis. From D ce. ; the obtained by the tion of paracentisis a "in the urine of this inet 

+ Average of wedne oe ae te oO ae he oo Se 2 ; teat Me Das ae i . see - £ 

Srconp Serres, Vol. XII, No. 38.—March, 1852. 29 
it we 
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lia from a person who drank an excess of three pint of water daily. 
“Urine of 24 hours. 

2470 ee, 
2407 

. 1548 
1919 “B44 

: —§ In 1000 ce. of urine, 2-027 = plospor acid. 
Averjige { “ 24 hours 2086 ce. urine and 4 

fesulis from a person who drank but half his usual amount of fluid. 
Urine of 24 hours. Phosphoric acid. 

487 3°807 
1220 4218 
950 ; 3904 

hel 4133 
Occ, of urine, 4-062 grms, phosphoric acid. Avomnge V3 *achbum 968 «? > ule. = “ “ 

Results from urine secreted during the waking hours, and during those of sleep. . 
Night. ay. 

Urine. Phosphoric acid, Urine, Pacemecte acid, 
627 ce. 1-472 grms, 835 2174 
627 1-472 835 2174 
650 1:169 1057 2-575 
650 169 1058 2-576 
671 2385 1080 4-061 
671 2°385 1030 
635 ‘999 4 1:904 635 999 "4 04 
980 1-611 1078 2277 

1:033 1236 2-374 
_ 360 1258 625 2127 
450 1:223 765 2367 

634 1103 2718 
325 634 1454 4-019 
462 927 555 i oe 
185 528 
415 1 a Tn 1000 ce. urine, rine, 2768 phos. a 

ian “ 24 hours 1748 ce. arive a 4:b8! poe seed Av'age of} In 1000 ce. urine, rie: 34 hosphoric aci 
“ 24 hours 1854 ce. wh fe, sak 4234 grms. phosphoric acid. 

Results from a person who drank an excess of water. 

a Phosphoric acid. U Phosphoric 1050 1351 149¢ 2-936 
10 1496 1497 2-781 230 827 1818 3179 

435 8410 
-Av.-In 1000 0e-urine, 1-755 grms, phos. acid. Av-In oso eae oe 

— from a person =~ drank very little. 

Urine. Rahat acid, Hs Phosphoric acid. 245 1-132 ee 2-674 
317 1°54 2°668 
435 9 = weak 
382 1 2617 

Av.-In 1000 ce. of urine, 3°599 grms, phos, acid. setetnineme 
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Hodis Srom urine secreted aint and wir dinner, exclusive of the hours of sleep. 

Before dinner. After dinner 
Urine, Phosphoric acid. Urine,, Phosphoric acid, 
360 995 260 908 
3860 995 260 908 
815 1377 263 901 
919 1510 317 863 
405 1-415 ‘220 712 
585 17595 180 172 
803 1-485 300 1:233 
612 1510 A92 24 
613 1°51 sor 274 
962 1 bie. Av'age eet ec. urine, 5 grammes Yoke 8. acid. 

ors 1120 ce. ion be 2 88lgrms. “ 
acid. 

245 
Ay’ 1000 cc. urine, 2°239 ‘grammes phos. a 
age | 24 hours 1418 cc, urine, 8°177 grammes phos. acid. 

ftesults from a person who drank excess of water. 
Before dinner. After dinner. 

Urine. Phosphoric acid, Urine. Phosphoric acid. — 
960 “447 460 1490 

1212 1826 280 
363 egy a ree 

1004. 1°73 678 
A 1000 ee. urine, 148 3 grms. - 1000 ¢ of ee: 2-820 grms, 
Me) i phosphoric acid, BYES + of cilinbetie acid, 

Results from a 2a who drank very little, 

Before dinner. After dinner. 
Urine. Phosphoric acid Urine Phosphoric acid 

27 182 (1047 
620 1751 223. 916 
a 1478 885 1-725 

“891 
Ay’ 1000 ce. of urine, $:244 grms. j 1000 ce, urine, 4°541 grms, 
wef phosphoric acid. avs phosphoric acid, 

Arr, X XII.— Instructions for making wet Preparations of Ani- 
mal Substances ; by Henry Goapsy, M.D., F.L.8., formerly 
Dissector of Minute Anatomy to the Royal College of Surgeons 

of En ngland. 

amuseum. The trouble I have | 
no less than my ee to submit 
fluids, to the only a e, pa 

ion, on my part of prays roc 



228 H.Goadbyon making wet Preparations of Animal Substances. 

Having settled the length, depth, and width for an upright box, 
the glass for the sides should be selected of sufficient substance 
for the bulk and weight of fluid the vessel is destined to contain; 
and it will frequently happen that the ends (by which I mean 
the two lengths of least di- 9. 
ameter, calling the larger 
and outer portions the sides, 
as in the annexed figure, 
9,) require to be somewhat 5 
thicker than the sides to 

other direction. A small brass square will be found of considera- 
ble importance in testing the trath of the grinding, but the most 
Severe test is that which I always resort to, namely, to wet the 
ground surface of glass as lighily as possible and place on it 4 

every part of the ground surface and form with it a +. Now, 
wipe all the glass just tested quite dry ; breathe upon the ground 
surface, and quickly apply the plate-glass—if pure, the moisture 
of the breath will be equally diffused along its surface, and the 

for several seconds from the plate-glass. If the work endure this 
test, there need be no doubt about making a permanent joint. 

Again use the iron-plate, un-cement and clean the glasses, pre- 
pare the ground surfaces of the ends and the flat surfaces of the 
sides against which the ends are to abut, with the naphtha solu 
tion ; return all the glass to the iron-plate (if small enough t0 hie 
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there at the same time) and place marine glue on the painted flat 
surfaces of the sides; when melted put on the ends, which will 
form three sides of an open square, then quickly place the other 
side on the ends, and carefully remove it from the plate to a 
piece of wood, or paper—the former, provided with a straight 
edge (like the cutting board) is the best. While the glass re- 
mains hot enough to keep the glue soft, press together and crit- 
ically adjust the glued surfaces, taking especial care that the sides 
coincide with the angles of the brass square ; it is most important 
to remove from the glue in the joints any extraneous particles of 
dirt.. These preliminaries settled, the glass cold, and the glue 
hard, the operator will have four sides of a box—like a brick- 
maker’s mould—without top or bottom; this he may now pro- 
ceed to grind upon the metal plate by a circular motion—con- 

face of the box;) and then after melting the marine glue on the 
upper surface near the edge for the adhesion of the lower edges 
of the hollow box, this box is to be applied to the slide and the 
whole suffered to remain on the heated plate of iron long enough 
for the lower portion of the sides of the box to become suffi- 

ciently hot to form a joint with the slide, but without melting 

the joints previously made; when cold, the upper surface may 
be ground in the same manner as the bottom, and with like care, 
and when finished, the vessel will appear like figure 

. 

To give additional support and resistance to the joints, Mr. 
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man of war), fig. 10, will give an idea of this form of vessel; 

the original box is eight inches high by two inches wide, five- 
eighths deep from back to front: a represents the front side, b 6, 
the end pieces, c, a block of polished plate-glass half an inch thick 
to which the upright box is cemented, d, a thinner plate of glass 
forming with ¢ a handsome pedestal and heavy support for the 
upright vessel.* 

The joints of the pedestal, and of the box to the thick upper 
plate, must be made with Canada balsam or the chloroform prep- 
aration of marine glue for the sake of transparency ; the box must 

be made, as before directed, with the patent marine glue. When 
large surfaces of glass are to be cemented together, the iron-plate 
is insufficient for the purpose and another plan must be had re- 
course t ave already remarked that a red-hot soldering iron 
may be applied to the edges of glass with considerable impunity, 
and I avail myself of this fact in the manufacture of large U 
right vessels. Fig. 11 represents the several forms of such irons 

11, 

* The mode of grinding a box of the height here mentioned, does not in any © 
spec d. pees are ; 

erably elongated and must firstly be made true in eRe aah their longer axis 
——the top and bottom is not to be ground until the hollow box be perfect. 
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_ It has sometimes happened in boxes and upright vessels, that 
in time the ends have been pressed in by the pressure of the 
atmosphere: to prevent this contingency I soldered on to the 
sides at the top and bottom, a bar of glass represented by the dot- 
ted lines e, f, fig. 10—they are not shewn at the bottom. These ~ 
bars should be affixed to the sides before the vessel be made ; 
they will thus, if exact in their length, serve as a guide to the 
true position of the ends, and being ground with the top and bot- 
tom of the vessel when in the form of a hollow box, will give 
increased surface for the joints to be made at these places re- 
spectively. The bars at the top are very useful as a means of 
fixing the threads by which the preparation is to be suspended ; 
for this especial purpose I make four loops of the silk to be used 
(China three twist) and place two on each side of the vessel in 
the exact place they should occupy, and cement them firmly to 
the vessel by means of the bars—in mounting the preparation, I 
have merely to tie the threads which pass through it to these 
oops. In large vessels constructed on the principle lastly de- 
scribed, it is desirable to seal down the top glass with marine 
glue instead of the black cement. In this case the top glass 

ould be of the exact size of the outside measure of the box 
and two small holes should be drilled in it at opposite corners— 
one to let the air out while the vessel is being filled, by means of 
the other. The process is similar, in all respects, to the descrip- 

12. 

drill,” of which a figure is given. 

& tubular form, with one end 
adapted to the drill stock.* pe. 
‘The part of the glass to be drilled should be marked either 

With a scratch diamond or the point of a file. It is only neces- 
* The “bob” drill: a, the steel stock, 10} inches long perforated at ¢ with a round 

eye for the tramsbunioes of. conde the circular fy scentor the or on 
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sary to use sweet oil, and any of the above named substances 
(L-use all of them) will speedily cut a hole through the glass. 
Superfine emery in addition to oil may be used, but I believe 
that it cuts the drill without expediting the process. 

For large vessels, I have been in the habit of giving increased 
strength to all the joints by covering them on the outside with 
a frame of glass consisting of strips about one-fourth of an inch 
wide ; and, as the top glass is included in this arrangement, the 
corks plugged into the drilled holes are thereby kept in their 
place and concealed. 

Lastly, 1 have made.such preparations ornamental by water 
ilding the outer frame or moulding. This last process tries the 

joints severely ; for the gilder’s cement which must be applied to 
the moulding, contracts as it dries, and when dry is unyielding. 
As it is contrary to all theory that a vessel filled with fluid and 
hermetically sealed, should endure the ever varying alternations 

of temperature without change—neither affected by the summer 
heat nor winter’s cold—it is desirable to give my experience in 
relation to this subject. I have in my possession preparations 
sealed originally without a bubble of air; one of these, the vesse 
being 9 inches by 11, half an inch deep, was made in Edinburgh 
in 1841, and framed as a picture—to this time it has not @ 
bubble of air. sgt 

Some dissections of Terebratula australis—mounted seven 

years ago, are as perfect now as they were when first completed. 

These and other preparations, have travelled extensively in Eng- 
land, have crossed the Atlantic where they were well tossed about 

for two weeks out of seven, and they still accompany me in my 
wanderings in this country. They endured with impunity the 
capricious temperature of England, and here they have been sub- 
ject t own to 8°—still without change, while other prepa 
rations, side by side with the former, about which as much cafe 
had been bestowed have miserably failed—why is this? 

In some instances one can readily perceive that the cause of 
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of contraction of the A fluid. I then as gradually increased 
the temperature to 100° and noted the expansion of the fluid. 
I went through a similar course of proceeding with the A2 
and the B fluids respectively, always taking 60° as the mean, 
and 100° and zero as the maximum and minimum temper- 
atures, i 
From these experiments I deduced the following: in all the 

fluids the contraction was not equal to the expansion; neither 
were the results similar with any two fluids; that, the expan- 
sion was in direct ratio to the density of the fluid; thus, it is 

preparation. ‘The experiment with the A2 fluid induced me to 
think that the expansion and contraction of the glass agreed very 
nearly, or quite, it might be, with the fluid; and that the marine 
glue and black cement fully sympathized. I took, therefore, a 
sound preparation contained in a large cell, the top cemented 
with the black cement, and placed it in the water at 60°, an 
from this point I continued the experiment down to zero, up to 
100° as before described, and continued to do this alternately for 
hearly two hours—to this time it has not undergone any change. 
have sometimes been asked, “what provision I made against 
freezing of the fluid ;” no provision is necessary, as it cannot 
freeze. A fluid of the specific gravity, therefore, of the A2 fluid, 
may be regarded as the maximum density that can weather the 
temperature of the atmosphere through all its phases, and the 
knowledge of this fact makes me fear for the permanency of 
valuable preparations by my hand, preserved in the denser fluids 
and now in. Europe. 

Another fact has resulted, that if a preparation be well and 
thoroughly preserved in either of the fluids before described, and 
Which may be best adapted to the particular animal, it may. 
sealed down hermetically without air in a fluid of less specific 
8tavity, and it will be permanent. i . 

"he square glass boxes are eminently calculated to give the 
best effects, as preparations, to a vast number of the invertebrate 
animals. If a bottle be used, no matter what its shape, the ope- 

rator has no alternative, but must suspend his specimen from the 
top, whether it be an ani hose natural habitat is the bottom 
of the ocean fixed firmly to a solid rock or otherwise, there it 
Szconp Sexzes, Vol. XIII, No. 38—March, 1852. oa Lees ee 
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must hang mid-way in the fluid like the coffin of Mahomet, 

years ago, with special reference to this subject. The naturalist 
who stuffs birds or beasts, imparts as much of character to his 
specimens as possible ; and the great end that I have always pro- 
posed to myself in connection with my glass vessels, is to do as 
much for those animals that can only be preserved as wet prepa- 
rations, as has hitherto been commonly done with dried speci- 
mens, and I believe I have pretty well succeeded. 

I have displayed in upright vessels two specimens of Argo- 
nauta argo as if walking upon a large piece of branched white 
coral, the latter being fixed to the bottom of the vessel. Z00- 
phytes attached to shells, or stones, I have displayed as I found 
them, and so of other animals) * * * * 

One of the chief difficulties in the way of examining wet prep- 
arations, whether in bottles or otherwise, is, that they are literally 
drowned in light. Now, as every ray of light that is not wante 
is in the way, I carefully stop it out. Few preparations have 
more than one really valuable surface—that which in a public 
museum is placed towards the spectator; by making the opposite 
surface of the preparation jar black, the light, instead of going 
through tHe vessel, is arrested, and all that is superfluous ab- 
sorbed; the preparation is thrown forward, and there is really 2 
effect more light with which to examine it. The band of black 
should not be too broad, but nicely apportioned to the require: 
ments of the preparation. Among the few preparations that J 
mounted in bottles and preparation jars for the museum of t 
Royal College of Surgeons, I ventured to carry out this idea, and 
the results fully justify all that I have said or can say. Fore 
and most conspicuous amongst those with the black back, 8 
preparation of the cerebro-spinal axis of man, and the spinal cord 

placed. I encountered deeply rooted prejudices, due to an aver’ 
sion to whatever is new; the introduction of a back ground ' 
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a preparation bottle was a novelty, therefore an innovation, and 
consequently, was not adopted, And yet the preparations refer- 
red to stand in the midst of an extensive series of kindred struc- 
tures, all of which would be amazingly improved by this simple 
addition. ect 

In my estimation a back ground is of the greatest importance, 
and it forms an important part of my plan. With the black 
cement, sufficiently thinned with turpentine to form a paint, I 
coat that portion of the under surface of every preparation—great 
and small—that is not immediately beneath the object. 'T'wo 
or three coats of this paint form a beautiful black, which shows 
through the upper surface of the glass like highly polished mar- 
ble, for which substance it has frequently been mistaken.  Be- 
neath the preparation I place whatever color best contrasts with 
it, and for this purpose use paper for all colors but black ; some 

at pleasure, 
_ Preparation making is an art demanding much devotion and 

time to acquire. At present, museums are managed and con- 
trolled by men who believe that there is no better plan of pro- 
ceeding than to put specimens in a bottle with spirit although 

continue so long as it be the fashion to expend a great sum of 

Manipulating Bor.—So many little things are required in 
making preparations, that I determined some years ago to gather 

them together and contrive a box capable of holding a fair sup- 
Ply of tools and utensils for ordinary work. I drew plans of the 

several portions of what I considered to be necessary, similar to 
the details of fig. 13, and I had it made in ¢in as the lightest and 
Strongest material. The actual size of my box, outside measure, 
18 10 inches by 7, 34 inches high. No. 1 represents the box 

When open, No. 2, a movable tray of peculiar form, with three 

... Prepara tions in bottles with stopper shave their use, beyond that of mere ex- 
hibition in a museum; for scientific i estigation ee that the specim 
be taken from its bottle for particular examination and Eps. 
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compartments, and No. 3 represents the box when No. 2 is re- 
moved from it: the san from @ to f, indicate the same parts 
in 1 both: figures. 

Le 

oe 
of mo r 

of in pert ireled ps ee 
; rt 

Paths ith — daar made out of stout glass tube 
corks for sam ; ~— d asphaltum ; lampblack and gold size—d, A sla 
of southrang? 28ths square, resting upon a tin frame and carried up so as to be fy 
with the level of Re the bottles, oY the tray (2) when in its place. | f 
slab is e, a draw 28ths long, ot wide and #ths sD e bps about three ere o 
the smallest. adoe: T use, viz., ~~ th by #ths. Beneath ¢ is a deep well which occ 
pies the space from the drawer ¢ to J, another oo; ebiebs rane the whole length of the box, from front to back; thes’ the width and depth of e¢. ide, No. ro, fa is compartment of the tray measures 8 inches long, 2} full, wi Wy deep. t contains the iron plate, its brass legs and maho stand; a 
cutting board kept for thin glass onl 

8 

henbsatncare: cells; small glass mu D grind, the black ee 

ies, No. 3.—h, ‘hed ie bp wepplgsy eep, to contain glass for heey 
larger cee A well 5} by. cs inches 1 Ee. deep, to bold spare slides of without ke ck, A supp 

‘ot thine three Ae pill bo pane small 

eupy all the depth allowed for them, they must raised by a shelf of tin—the 
intention being that ree the box is closed, every thing should be more or bad 
coats hak Wa ts place, The whole is japanned dead black within 
ustrous i 
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Arr. XXIIl.— Abstract of Meteorolozial Observations, made at 
Marietta, Ohio, in Lat. 39° 25’, West Long. 4° 30’ from Wash- 
ington City, for the year 1851; by S. P. Hitprern, M.D. 

} _ THERMOMETER. ae BAROMETER. 

e lag ae 
$ | be 3 
2 | 82 |. | 88 : 

MONTHS, i 38 ‘ al a ES % 3 Winds. : ~ | 

Pal SE eles |e ee Ae ere 
gs| 2 iaizie| 2/5 ele ei 4 

— |= | 2 | a2 & |S |in.100 Sf ie | 
January 34°33)35-20 64 /-4) 25° 6 0-50 s., s. w. & w. 30-03 28-80 1°23 29-41 
February, 40-70/41-50 66) 2 17| 4-88)s.,s. w. & Hero 05;28 6) 0029-45 
March, - 46-33/47-2078.20, 21| 10) 1-44s.,s. 5. & ¥, 29-55/29-00) -55 29-28 
April, =~ (52°33)51-83.80.28, 18) 12) 3-04'y., w., & s. B.29-75/28-70 1-05 29-23 
May, - 61-572 47136 28 12) 6-00's. w., n. & . 29-75'29-12, -63 29-44 
June, = — |69-00)70-60/88'46| 22} 8 2-60s. s. w. & N. 29-70/29-00) -70.29-33 
Joly, <= , 17293 72-83 94 52) 92} 9| 2-40] w., s. & w. 29-55/29-20) -35,29-35 
August, - — |70-27/72-25'8748) 23} 8} 3:60, N. d& s. —[29-68/29-25) -43,29-47 
September,  |66- |68°50/96 40) § 5| 2-38) s., 8. B. & w. '29-8029-15, -65/29-47 
October, 52-33/53-15/81 28) 11 1:68. 8. x, & w. 29-60/29-00 -60 29-30 
November, [39 54/40-00.71 18 18, 4-00| x. & w. —29:80/29-90 £90 29°35 
December, [28-00|28-00/65-3 |:2-42'\w., s. x. & w.29-80'29-08) -72'29-44 
Mean for year, 0275-53-62 «(7 |B 44 : 

THE mean tem 
52°-75, which is about as usual. 

perature for the year which has just closed is 
he amount of rain has been 

considerably less than the annual mean for this climate, which 
Is about 42 inches, (but rising occasionally to 53 or 54 inches, ) 
Whereas this year it was only inches, The years 1834, 
— and 1845, as well as 1851, were remarkable for the dimin- 

ed amount of rain. The month o cember, as mi 
€xpected from the short days and lengthened nights, is our cold- 
€st month, and this year has been remarkably severe. 
Pitulation of the history of this month for the past twenty-five 

ht be 

> a- 

ears, as showing its bearing on the navigation of the Ohio river, 
may be valuable and interesting in this day of railroad improve- 
tents ; especially as there is now a road in preparation from Cin- 

“innati to Pittsburgh, along the northern border of the river, pur- 
suing its general direction, a few miles from its waters, which 
will obviate the serious difficulties now felt from the obstructions 
to navigation b 
in the winter, viz. : 

y low water in the summer and autumn, and ice 

December, 1825.—Nearly as cold as this year; river closed the 

20th of the month; snow a foot deep on the 19th; 6° below 
«, J2r0.on the 22d; mean tem 

1826.—Ohio closed the 27th 
n temperature of that month 31°42. 
-—Ohio river open all winter; mean 

mea 
%. 183 

to 30th 
perature 29°°33. 

January following ; 

ey 
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December, 1828.—Ohio open all winter; some ice in February; 

“ 

ce 

n~ ~ 

sé 

mean temperature 399-17 ; for year 559-22. Rain 49-50 inches. 
1829.—Ohio closed 27th January, 1830; mean for December 
44°-09; mean for the year 55°22. Rain 39-52 inches. 
1830.—Mean 35°-74; Ohio full of floating ice the 22d of the 
month ;-closed 23d January following, and opened the 20th 
February ; snow fifteen inches in January. Rain for year 
37°26. 

ruary was the great flood of 1832. 
* 1832.—Mean 36°; Ohio open all winter. Rain 48-33 inches. 
1833.—Mean 379-00; river open all winter. Mean 54°-56. 
1834.—Mean 36°-66 ; river closed 6th January, 1835; open 
again the last of the month; fruit all destroyed this year as 
in 1851, by frosts in May. Rain for year 34-66 inches. 
1835.—Mean 31°00; Ohio closed 28th January following; 
open the 15th February ; thermometer 18° on the Sth. Rain 
42-46 inches; mean for that year 50°65. 
1836.—Mean 30°:70; navigation obstructed from the 8th 

December, until the 8th of February. Rain 36-09 inches. 
“ 

7 

ee 

ci 

ce 

1837.—Mean 35°:57 ; navigation. obstructed from 30th Jan- 
uary to the 13th of March; February very cold; mean for 
year 519-5, 

1838.—Mean 28°-15; temperature 9 below zero the 31st of 
the month ; the river closed 6th December; opened the 13th : January. : 
1839.—Mean 36°33; Ohio closed the 29th ; opened the 15th 

1843.—Mean 35°-00; mean for year 50°-70; open all winter. 
1844.—Mean 349-37 ; rain for year 36-64 in. : open all winter. 
1845.—Mean 25°-40; at and below zero 2° on four day3; 
Ohio closed the 5th of the month; was open a few days and 
closed again the 26th. Rain 33-90 inches. 
1846.—Mean 37°77 ; Ohio open all winter. 
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December, 1847.—Mean 35°-33; rain, December 10th, 10 inches ; 
flood the 15th of the month, covering the bottoms; rain 52°31 
inches; the 27th, Ohio full of floating ice, but not closed all 

r . 
“ 1848.—Mean 42°°16; no ice until January; open all winter. 
“ 1849.—Mean 319-33; no ice in the Ohio till the last of the 

52°30 inches ; rivers open; little ice 
“ 1851.—Mean 28°-00; very cold; below zero a number of 

mornings; Ohio closed the 19th of the month and opened again 
the 30th. 

month. beaks 
“ 1850.—Mean 34°66; rain this month 7 inches; for the year 

The mean temperature for the winter months is 36°:56, not 
far from the mean of our winters. 
The mean of the spring months in 1851, is 53°41. The blos- 

of property afloat on the Ohio, 2000 boats were counted in 
hours by Re ascending steamer, between the mouth of the pamper 

and Marietta, a distance of about 200 miles. A large number 
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these were loaded with coal from Pittsburgh and Wheeling. A 
flat boat-of ordinary size carries 1500 or 2000 barrels of produce. 

The year has been fruitful in cereal productions. Excellent 

crops of wheat, corn, oats and hay, while the potato has escaped 
destruction by that odious epidemic called “the rot,” and thou- 
sands of barrels have gone to the markets on the “ father of riv- 

Strawberries were abundant, and melons, until the heat and 
drought of September killed the vines. 

Floral Calendar, §¢.—Feb. 23d, Garden crocus in bloom. 
_March 2nd, Robin appears; 16th, Blackbird; 19th, Fruit buds 

of the pear and peach swollen and ready to open; 23d, Hepatica 
triloba in blossom; 28th, Peach and Plum in.bloom in warm ex- 
posures ; 31st, Hyacinth, Dodecatheon media, Pyrus japonica. 

ril Ist, Pear in blossom ; 2nd, Peach and cherry ; 4th, Cor- 
nus Florida, Judas tree and Sanguinaria canadensis; 5th, cut 
Rhubarb stems two feet long, protected only by an empty flour 
barrel; 7th, Wood anemone ; 10th, Apple in full bloom; 15th, 
Hard frost, thermometer 28°, peach killed, some pears escaped ; 
22nd, set out in the garden, Dahlia tubers, Amaryllis, &c.; 24th, 
Quince in blossom; 25th, Tulips in full bloom, not much injured 
by the frost; 28th, Harebell and Uvularia. 

ay 2nd, Hard frost, thermometer 28°; 3d, Chickasaw plum; 
5th, Crab apple; 6th, Hard frost, 29°, ice one-sixth inch on Wa 
ter in a bowl,—corn planted the 9th of April not yet up; 9th, 
Yellow Cypripedia; 12th, Rose-colored Peony; 15th, Purple 
mulbery, crimson Peony; 19th, Ribes villosa, and Prunus Vil- 
giniana ; 20th, Syringa aromatica; 21st, Purple tree Peony ; 
26th, Syringa Philadel.; locust blooms very little, hurt by frost; 
28th, Garden pea on table. 

June 16th, Catalpa tree; 21st, Cucumber raised in ope? 
ground protected from frost by boxes, fit for eating 

July 14th, Ribes villosa or blackberry ripe. 
Aug. 25th, Brown Beurre pear ripe ; 30th, Doyenne pear—these 

escaped the frost, being protected by buildings near them. 
Oct. 24th, First frost to kill Dahiia tops. 
Marietta, January 1, 1852, 
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Art. XXIV.—Note on Chinese Horology: with suggestions on 
the form of Clocks, adapted for the Chinese market. Written 
for the U. 8. Patent Office; by D. J. Maccoway, M.D. 

A request made about two years since by the United States 
Patent Office for information from American citizens resident in 
China, calculated to be useful to home industry, has not received 
that attention which it merits, notwithstanding there exists as 
incentives, on the one hand, the unrenouncable claims of coun- 

clocks can be made an article of extensive import into China. 
For a long period the importation of clocks and watches, chiefly 
he former, into this country from the continent of Europe, was 

little short of half a million of dollars annually. This trade has 
nearly ceased, partly owing, no doubt, to the rapid impoverish- 
ment of the country by the opium traffic, and partly to the fact 
that native manufacturers are able to compete with foreigners. 
Yet clocks are not often met with in China; they are chiefly 

confined to the public offices, where it is common to find half a 

dozen, all inarow. ‘The number annually manufactured cannot 
large, for in the richest cities of China, clock-makers are not 

numerous. At Nankin there are forty shops, at Suchau thirty, 

they make costs $7, Some are worth as much as $100, the 
Most common price being about $25 each. A manufacturer esti- 
mates the number of clocks made at the above places at one thou- 
sand per annum, and probably five hundred more would more 
than cover the whole annual manufacture of the empire. A few 
Stcoxp Sznms, Vol. XIII, No. 38—March, 1852. 31 
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quadrant and armillary sphere, and the observations they made 
with them, even at that remote period, are remarkable for their 
accnracy, enabling them to form a useful calendar ;—the present 
eycle of sixty was adopted at that time by Hwangti, 2697-2597 

To this emperor is attributed the invention of the clepsy- 
dra. The instrument at that period was probably very rude, aud 
not used as a time-piece, but for astronomical purposes, in. the 
same manner as employed by Tycho Brahe for measuring the 
motion of stars, and subsequently by Dudely in making maritime 
observations. It was committed to the care of an officer of rank, 
styled Clepsydra Adjustor. 7 

he 
the speed of their rise or fall, according to the ever varying quan 
tity of. water in the vessel i 
indices differently divided. 'To keep the water from freezing 1? 
winter, the instrument was connected with a furnace and sur 
rounded by heated water... Chau flourished eleven centuries 

* CuronoLocy,—Although doubts otek ing ac a 
Chinese chronology, it must nevertheless be admitted, that it is so far correct as 

c 

se Celsus or Porphyry should arise and bring 
faith not easily answered, to the satisfaction of their countrymen. 
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before our era. ‘The forms of the apparatus have been various, 

but they generally. consisted of an upper and a lower vessel, 
always of copper, the former having an aperture in the bottom, 
through which water percolated into the latter, where floated an 
index, the gradual rise of which indicated successive periods of 
time. In some, this was reversed, the float being made to mark 

ume by its fall. A portable one was occasionally employed in 
ancient times on horseback, in military tactics. 

Instruments constructed on the same principles with the above 
were in use among the Chaldeans and Egyptians at an early 
period; that of Clesbius of Alexandria being an improvement 
over those of more ancient times. The invention of Western 
Asia, was doubtless wholly independent of that of the East, both 
being the result of similar wants. Clepsydras were subsequently | 
formed of a succession of vessels communicating by tubes pass- 
ing through birds, dragons, &c., which were rendered still more 
ornamental, by the indices being held in the hands of genii. 
The earliest application of motion, to the clepsydra, appears to 

have been in the reign of Shuen-ti(126—145 A. D.) by Tsiang- 
hung, who constructed a sort of orrery; representing the apparent 
Motion of the heavenly bodies around the earth, which was kept 
in motion by dropping water.> There is reference also to an in- 
iustrumént of this description in the third century. — 

In the sixth century an instrument was in use which indicated 
the course of time by the weight of ‘water as it gradually came 
from the beak of a bird and was received ona vessel in a balance, 

every pound representing a kik. About this time, mercury began 

to be employed instead of water, which rendered the aid of heat 
IN Winter unnecessary. Changes were. made also in the relative 
humber of kik for day and night, so as to vary with the seasons. 

_ As in Europe, monks of the Roman church devoted consid- 
erable attention to mechanical inventions, especially in the con- 

and sunk eve hour, requiring of course frequent attention. 
. Although their knowledge of hydrodynamics has ever been very 

J . paler 

limited, the Chinese appear to have been the first to devise that 
pin = clepsydra to which the term water-clock is alone properly 

Pphed, that is to say, composed of apparatus which rendere 

Watching unnecessary by striking the hours. Until the com- 
mencement > eighth he per: employed to watch mt: 

may : 
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the clepsydra in palaces and public places, struck bells or drums 
every kih, but at this period a clock was constructed, consisting 
of four vessels, with machinery which caused a drum to be struck 
by day, and a bell by night, to indicate the hours and watches. 
No description of the works of this interesting invention can be 
found. It is possible, however, that the Saracens may have an- 
ticipated them in this invention of water-clocks. 

In the history of the Tong dynasty (620—907) it. is stated 
that in the Fahlin country, (which in this instance doubtless 
means Persia, though the best living authority amongst the Chi- 
nese makes it Judea,) there is a clepsydra on a terrace near the 
palace, formed of a balance which contained twelve metal or 
gold balls, one of which fell every hour on a bell, and thus struck 
the hours correctly. It is not improbable that this instrument is 
identical with the celebrated one which the king of Persia sent 
in 807 to Charlemagne. rat ween ee : ! 

In 980 an astronomer named Tsiang, made. an improvement 
on all former instruments, and which, considering the period, was 
a remarkable specimen of art. The machine, which was ina 
sort of miniature terrace, was ten feet high, divided into three 
stories, the works being in the middle. ‘Twelve images of men, 
one for every hour, appeared in turn. before an opening in the 
terrace. Another set of automata struck the twelve lveurs and 
the &th or eighths of such hours. These figures occupied the 
lower story. . The upper was devoted to astronomy, where there 
was an orrery in motion, which it-is obvious must have rendered 
complex machinery necessary. We are only told that. it had 
oblique, perpendicular, and horizontal wheels, and. that it was 
kept in motion by falling water, : Sa 
_As the Saracens had reached China by sea, at the close of the 

eighth century, and. by land at an earlier period, some assistance 
may have been derived from them in the construction of this 
instrument, but I am disposed to consider it wholly Chinese. 
Beckman, after much learned research, ascribes the invention of 
clocks to the Saracens, and the first appearance of these instru- 
ments in E to the eleventh century. ‘ 

description, also constructed about this period. One, which like 
the last, united an otrery and clepsydra, was formed in one part like a water lily, whilst in another were images of a dragon, a gels 
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to revolve around a figure of the earth, represented as a plain, 
from east to west. Images of men struck the hour, and its parts, 
In this, however, as in all the aforenamed instruments, the sounds 
struck were doubtless always the same, as the Chinese do not 
count the hours. Another machine was constructed which also 
represented the motions of the heavenly bodies. It was-a huge 
hollow globe, containing lights, and perforated on its surface, so 
as to afford in the dark a good representation of the heavens. 
This also was set in motion. by falling water. Subsequent -to 
this, various machines are mentioned, but the brief notices given 
afford nothing of interest until we approach the close of the 
Yuen dynasty, the middle of the fourteenth century. Shung- 
tsing, the last of the race of the great Genghis Khian, depicted 

ticles, as their name implies. 
In dialling, the Chinese have never accomplished anything, 

being deficient in the requisite knowledge of astronomy and 
mathematics. It is true, jection of the shadow of the 
gnomon was carefully observed at the earliest historic period, but 
this was for astronomical purposes only.* Proper sun dials were 

* It was by a the ancient Chinese endeavored to ascertain the centre 
of the earth? fgets: of the length of the solstitial shadow, made at Loy- 
ang, on the Yellow River, 1200 B. ©, was found by ot ‘Humbold 
in Cosmos, vol. ii, p. 115) to accord perfectly with the theory of the obliquity of the 
ecliptic, which was only established at. the close of the last century, 
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unquestionably derived from the West. But they were not in- 
troduced, as Sir J. F. Davis.supposes, by the Jesuits ; the Chinese 
are probably indebted to the Mahomedans for this instrument, 

although we find an astronomer endeavoring to rectify the clep- 
sydra by means of the sun’s shadow projected by a gnomon, 
about a century earlier than the Hegira. ‘There is a sun dial in 
the imperial observatory at- Pekin above four feet in diameter. 
Smaller ones are sometimes met with in public offices. These 
were all made under the direction of missionaries of the Roman 
church, or their pupils.» From remote antiquity, a family named 
Wang, residing im Hiuning, \N. lat. 29° 53’, long. E. Greenwich 
118° 17’, in the. province of Ganhwui, has had the exclusive 
manufacture of pocket compasses, with which sundials are often 
connected. In most of these, a thread attached to the lid of the 

instrument serves as a gnomon, without any adaptation for differ- 
ent latitudes, although they are in use in every part of the em- 
pire. Another form, rather less rude, is employed. by clock- 
makers for adjusting their time pieces; itis marked with notches, 

one for each month of the year, to give the gnomon a different 
angle every month. The Japanese instrument exceeds that of 

China in every respect, . sig ; i 
Time is not unfrequently kept by igniting incense sticks, the 

combustion of which proceeds so slowly and regularly as to an- 
swer for temporary use tolerably well. ‘ 

_ Hour glasses are scarcely known in China, and only men- 
tioned in dictionaries as instruments employed in western coun- 
tries to measure time. | ' 

_A native writer on antiquities says, “the western priest Limé- 
tau (M. Ricci,) made a clock which rendered and struck time @ 
whole year without error.”.. The clock brought ont by Ricci, if 
not the first seen in China, is the earliest of which mention 1s 

made in Chinese history. 'They subsequently. became an article 
of import, andas already mentioned, this branch of trade was at 
one time of considerable value. Clocks and watches of very 
antique appearance are often met with, specimens of the original 
models scarcely to be found in any other country; some of the 
latter by their clumsy figure remind. one of their ancient name 
‘‘ Nuremberg eggs,” but their workmanship must have been su 
perior to that of most modern. ones, or they would not. be found 
in operation at this lateday. ss... i 

‘The Chinese must have commenced clock making at an early 

they possess. It is certain that the disciples of Loyala for a 
long time, and until quite recently in their corps at Pekin, some 
who were machinists and watchmakers. One of these horolo- 
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gistes complains in Lés Lettres Ediciante et Curieuse, that his 
time was so occupied with the watches of the grandees, that:he 

had never been able to study the language. Doubtless the fash- 
ion which Chinese gentlemen have of carrying a couple of 
watches which they are anxious should always ‘harmonize, gave 

the fathers constant employment. A retired. statesman of this 
province has published a very good account of clocks and watches, 
accompanied with drawings representing their internal structure 

- ina manner sufficiently intelligible... ee 
Chinese divide the day into twelve parts, which are not 

numbered, but designated by characters, termed, rather inaptly, 

horary, These terms were originally employed in forming the 
nomenclature of the sexegenary cycle, (2657 B.C.) which is still 
in'use.. It was not until a much later period, that the duodeci- 

same characters are also applied to the months. The first in the 

list (meaning Son,) is employed at the commencement of every 

cycle, and to the first of every period of twelve years, and also 
to the commencement of the civil day—at 11 p. m—comprising 

the period between this and 1.a.m. ‘Che month which is desig- 

the time of Confucius, as mention is made.in the spring and au- 
tumn annals of the ten hours of the day, which accords with the 
ecimal divisions so long employed in -clepsydras, the indices of 

which were uniformly divided into one hundred parts... A com- 
mentator of the third century of our era, in explaining the 
relating to the ten hours, adds a couple more, but even at that 

time, the present horary characters were not employed. 

he diagram, Plate I, represents the form I would recommend 
as suitable for the dial plates of clocks manufactured for this 

market.’ The small characters on the outer circle are numerals, 
exactly corresponding to the Roman figures on western clocks. 
The inner circle contains the twelve horary characters, and within 
these are the signs for noon, evening, midnight, and dawn. In 
the horary circle the large single characters represent whole hours, 

and the ‘small double ones half hours, equal to a whole Eu- 

topean hour. ; 
t the minute hand extend to the inner part of the outer cir- 

cle, and make éwelve revolutions in a diurnal period.. The hour 
hand should reach to the inner edge of the horary ¢ ers, 

and make one revolution in the same period of time. Let the 

pendulum vibrate seconds as now, and the minute hand at the 
expiration. of sixty seconds’ make’ half-a revolution. It should 

5 eds eee 

Ses ee ee ee 
ite ‘nail 
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strike from 1 to 12 4. uw. and p. m., and correspond in this respect 
to European clocks. | It will be understood then, that at our even 

~ With regard to the external appearance on which so much de- 
pends, I would advise, that in every case, there be as much of 

point for the sake of variety, and ‘perhaps nothing would please more than such a grouping of objects by the artist, as would rep- 



Prof. Hosking on Ventilation. 249 

which should be more minute than if designed for English read- 
ers, can be translated and printed very easily in this country. 
But there would be no difficulty in printing the directions by 
means of wooden blocks in the manufactory at home.. In copy- 

ing the characters for the astronomical characters or descriptions 
of any kind which may be needed by individuals trying the ex- 
periment of clock making for China, I shall furnish most cheer- 

nese, they have never constructed one for themselves? It is 

certainly marvellous that they should manufacture clocks, includ, 

ing dial plates, and always employ Roman figures, and follow 
the reckoning of foreigners, which so few of them are able to 
comprehend, and which by all are considered mysterious and 
outlandish. . It is only to be accounted for on the ground of their 
limited inventive abilities and high powers of imitation, That 
a time-piece of this description would be in demand in China, I 
am perfectly satisfied, from inquiries made of natives in various 
quarters. Chinese merchants say that they should be retailed at 

about $5 or $6 each. If L recollect rightly they can be made in 
Connecticut at $2.50, which would afford sufficient profit both 
for the mechanic and the merchant. 

Ningpo, July 4th, 1851. ior: 

Arr. XXV.—On Ventilation by the Parlor Fire; by Wru11am 
oskine, Esq., Professor of Architecture and of Engineering 

_ Constructions at King’s College, London.* 

oy 
wind—we are apt to put ourselves upon a short allowance of air 
and to eke out the short allowance by using the same air over 
and over again. | ? 

There is a broad line of distinction, indeed, to be drawn be- 
tween in-door and out-door ventilation ; for although the princi 
Ples upon which nature s are the same, the operation 1s 

ct ee ae, ee em 
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influenced by the circumstances under which the process may be 
carried on. Whether it’be on the hill-side, open to the winds of 
heaven, or in a close room, from which all draught of air is ex- 
cluded, the expired breath, as it leaves the nostrils heated. by the 
fire' in the lungs, rises, or seeks to rise, above their level, and may 
not be again inhaled. Out of doors the cooler or less heated air 
of the lower level presents itself for respiration unaffected by the 
spent exhaled air, but in a close apartment, the whole body of 
included air must soon be affected by whatever process any por- 
tion of it may have undergone. The process by which nature 
carries off spent air, purifies, and returns it uncontaminated, is 
thus checked by the cireumstances under which we place our- 
selves within doors. All our devices for shelter from the weather, 

of the fire less easily than the lower air, or that at and about the 
level of the fire; and the lower air, or air at the lower levels, 
forces its way in, therefore, by any opening it can find or make 
—through the joints of the flooring-boards, and under the skitt- 

ans i 
sought of obtaining heat without the offending fire. Ventilation 
is not thought of yet. ee 



A, 

Prof. Hosking on Ventilation. 251 

The open fire may be made to give place to the close stove or 
to hot-air pipes, to hot-water pipes, or to steam-pipes—which 
make hot the air about them in aclose room without causing 
draughts. But the warmth obtained in pipes is costly under any 
circumstances. Air does not take up heat freely, unless it be 
driven and made to pass freely over the heated surface ; and there 
being little or no consumption of air, and consequently little or 
no draught, in connection with heated bodies, such as close stoves 
and hot pipes, the heat from them is not freely diffused, and is 
not wholesome. There is with all the expense no ventilation. 

Stoves and hot pipes are, moreover, exceedingly dangerous in- 
mates in respect of fire. Such things are the most frequent 
causes, directly or indirectly, of fires in buildings. Placed upon, 
or laid among or about the timbers and other wood-work of hol- 
low floors, and hollow partitions, and in houses with wooden 
Stairs, more conflagrations are occasioned by hot pipes and stoves, 
than by anything else, and perhaps more than all other things 
together. 

pen stoves with in-draught of air warmed by being drawn 
quickly (when it is drawn quickly) over heated surfaces may be 
Made part of a system of safe.and wholesome in-door ventila- 
tion; but to be perfect there must be also out-draught with power 
to compel the exit of spent or otherwise unwholesome air. But 
the arrangements for and connected with such stoves are special, 

and therefore costly, unless the buildings in which they may be 
employed, have been adapted in building to receive them. An 
in-draught stove may, however, be applied with great advantage 
as it regards the general warmth and ventilation, in the lowest 

Story of any house, if there be compelled out-dranght at the 

highest level to which it will naturally direct itself if it be not 
retained, so that the in-draughted air, tempered as it enters, may 

drawn out as it becomes spent, or otherwise contaminated. 
But this must be considered in all endeavors to effect in-door 

Ventilation, or the endeavor will fail. The air must be acted 

upon, and not be left, or be expected, to act of itself, and to pass 
tn or out as may be desired, merely because ways of ingress and 

egress are made for tt. Make a fire in a room, or apply an air- 

pump to the room, and the outer air will respond to the power 
exerted by either by any course that may be open to it, and sup- 

ply the place of that which may be consumed or ejected; but 

open a window in an otherwise close room and no air will enter; 
no air can enter, indeed, unless force be applied as with a bellows, 

hereby as much may be driven out as is driven im, with the 

effect only of diluting not of purifying. Even at that short sea- 

son of the year in which windows may be freely opened, unless 
Windows are so placed as to admit of the process of out-door 

_ Ventilation being carried on through them bya thorough di 
ye 

& . nity 
bh 
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from low levels to high levels, open windows are not sufficient 
to effect thorough in-door ventilation. ‘There must for this pur 
pose. be in every room a way by which a draught can be obtained, 
and this draught must take effect upon the most impure air of 
the room, which is that of the highest level. The chimney 
opening may supply a way at a low level, and a draught may be 
established between it and the window, but the air removed from 
the room by such a dranght is not necessarily the spent or foul 
air. But make an opening into the chimney flue near the high- 
est level in the room, that is to say, as near as may be to the ceil- 
ing, and if a draught be established between the window and 
the flue by this opening, the ventilation is complete ; that is to 
say again, if there be draught enough in the chimney flue from 
any cause to induce an up-current through it, or if there be mo- 
tion of the external air to drive the air in at the window and 
force an up-current through the flue. 

Windows may not be put open in the long enduring colder 
season, however, and for the same reason in-draughts. of the 
outer air by any other channel are offensive and injurious. To 
open a door for the sake of air is but a modification of opening 
a window, and, if the door be an internal one, with the effect of 
admitting already enclosed, and, probably, contaminated air- 
Means of efficient in-door ventilation must therefore be indepen- 
dent of windows and doors; and the means should be such as 
will lead to a result at once wholesome and agreeable. 
_ Many plans have been suggested, and some have been carried 
into effect, of warming air, and then forcing it into or drawing it 
through buildings, and, in the process of doing so, removing the 
foul or spent air from the apartments to which it may be applied. 
Some of these plans are more and some are less available to 
wholesome and agreeable in-door ventilation, but even the 

churches, theatres, and assembly-rooms, than to private dwelling 
houses in which the rooms are small ‘and labor and cost are to be 
economized. : 
Plans have been proposed, too, for the economical ventilation 

of dwelling-houses: but they seem to be ail in a greater or ess degree imperfect. 
for the outer air directly to the fire in every apartment, to fee 

sometimes provided for the spent air of a room; sometimes, 

in its way to the inmates of the room, the objection to its direct 
ness ceases. If however the warmth is imparted to it with foul- , 
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ness, the process does not fulfill the condition as to wholesome- 
ness, and this is the case, when the outer air is admitted at or 
near to the ceiling to take up warmth from the spent and heated 
atmosphere of the higher levels. Having undergone this process, 
it is not the fresh air that comes warmed to its inmates, but a 

mixture of fresh and foul air that cannot be agreeable to any in- 
mate conscious of the nature of the compound. 

he endeavor on the present occasion was to show how the 
familiar fire of an apartment may be made to fulfill all the condi- 
tions necessary to obtain in-door ventilation, to the extent at 
least of the apartment in which the fire may be maintained, and 
while it is maintained. 

the means which enable it to establish and keep up the draught 
in the flue. The fire necessarily heats the grate in which it is 

open only for the register flap or valve over the: fire itself. Bx- 
ternal air is to be admitted to the closed chambers thus obtained 

grate. Openings taking any form that may be agreeable are to 

be made through the cheeks of the grate into the air-chamber at 

the level of the hearth. In this manner will be provided a free 

inlet for the outer air to the fire-place and to the fire, and o 
facility so provided the fire will readily avail itself to the aboli- 
tion of all illicit draughts. But the air in passing through the alr- 

chamber in its way to the fire which draws it, is drawn over the 
heated surfaces of the grate and it thus becomes warmed, and 1 
that condition it reaches the apartment: poe 
An upright metal plate set up behind the openings through 

cheeks of the grate, but clear of them, will bend the current of 

Warmed air in its passage through the inlet holes, and thus com- 
Pel the fire to allow what is not necessary to it to” ‘the 
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room; and if the opening over the fire to the flue be reduced to 
the real want of the fire, the consumption of air by the fire will 
not be so great as may be supposed, and there will remain a 
supply of tempered air waiting only an inducement to enter for 

the use of the inmates of the apartment. An opening directly 
from the room into the flue upon which the fire is acting with a 
draught more or less strong, ata high level in the room, will 
afford this inducement; it will allow the draught in the fiue to 
act upon the heated and spent air under the ceiling, and draw it 
off; and in doing so will induce a flow of the fresh and tempered 
air from about the body of the grate into the room. 
_ The mode thus indicated of increasing the effect of the famil- 
lar fire, and making it subservient to the important function of 

free and wholesome ventilation, is not to be taken as a mere sug- 
gestion, and now for the first time made. It has been in effec- 
tive operation for six of seven years, and is found to answer well 
with the simple appliances referred to. But it is the mode and 
the principle of action that it is desired to recommend, and not 
the appliancess, since persons more skilled in mechanical con- 
trivances than the author professes to be, may probably be able 

necessary to leave the same space open over the fire after the steam 
and smoke arising from fresh fuel have been thrown off, as may 
be necessary immediately after coaling. The opening by the 
register valve into the flue may be reduced when the smoke has 
been thrown off, so as to check the draught of air through the 
fire, and greatly to increase the draught by the upper opening 
into the flue, to the advantage of the ventilation and to the sav- 
ing of fuel, while the heat from the incandescent fuel will be 
thereby rather increased than diminished. 

Moreover the system being applicable in the cottage of the la- 
borer, as fully and easily as in the better appointed dwellings of 
those who need not economize so closely as laboring people are obliged to economize, the warmed air about the grate in a lower 
room may be conveyed directly from the air-chamber about the 
meee ia A eee 

* The appliances used by Mr. Hosking wi , ibed in his 
“ Healthy ys a published by eden iedvenscolienams — ue 
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grate by a metal or pot pipe, up the chimney flue, and be deliv- 
ered in any upper room next to the same flue and requiring 
warmth and ventilation, the process of ventilation applied to the 
lower room being applicable to the upper room also. 

The indicated means by which winter ventilation is obtained 
are not of course equally efficient in summer, for the draught of 
the fire is wanting ; but the inlet at the lower level for fresh air, 
and the outlet for the spent air at the upper level continuing 
always open, the heat which the fiue will in most cases retain 
through the summer aided by that of the sun’s rays upon the 
chimney top, secures a certain amount of up-draught, which is 
not without its effect upon the in-draught by the lower ‘inlet 
even when windows and doors are shut. . 

While it is obvious that ‘the air drawn into any house for the 
purpose of in-door ventilation need not be other than that which 
would enter by the windows of the same house, it may be ne- 
cessary to enter into an inquiry as to the condition of the air 
heretofore spoken of as fresh and pure. Fresh” and “ pure” 
applied to air must be taken to mean the freshest and purest im- 
mediately obtainable, and that will be ‘the same whether it be 
drawn in through a grated hole in a wall, or by a glazed open- 
ing closed by it in the same wall. But it is a fair subject for in- 

quiry, whether,—speaking in London to Londoners,—the air 
about our houses in London is as pure,—or as free from impurity 
—as it might be. 

€ out-door ventilation of large towns may be taken to be 
more complete above the tops of the houses and of their chim- 
heys than it is, or, perhaps, can be among and about the houses. 
The processes of nature are there not only unchecked, but are 
in fact aided by the heat thrown up by the chimneys into the 
Upper air, and impurities which can be passed off by chimney: 
flues, will be more certainly and more effectually removed and 
changed by nature’s chemistry than if they are kept down to 
fester under foot and to exhale in our streets and about our doors 
and windows. 

At this time every endeavor is made to provide for removing 
from our dwellings all excrementitious matter, and all soluble 
teluse, by drains into sewers, and so by the sewers to some out- 
fall for discharge. The drain necessarily falls towards the sewer, 
and the sewer again to its outfall, and the sullage or soil drainage 
being rendered liquid thus passes in the usual course. Dut t 

usages and the necessities of civilized “life cause a large propor- 
ion of the liquid refuse from dwelling-houses to pass off in 
eated state, or to be followed by hot water arising from culinary 

Processes, and from washing in all its varieties. ‘The heat so en- 
tering the drains causes the evolution of fetid and noxious gases 
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from the matters which go with, or have gone before, the hot 
water ;. and with these gases house-drains almost always, and 
sewers commonly, stand charged. They are light fluids and do 
not go down with the heavy liquid matters from which they 
have been evolved, but they seek to rise, and constantly do rise 
in almost every house through imperfections or derangements of 
‘the flaps and traps which are intended to keep them down, but 
which only, when they do act, compel some of the foul air to 
enter the sewers, and there to seek outlet to the upper air which 
they find by the gulley gratings in the streets. 

It can hardly be said perhaps that too much attention has been 
given of late to the scour of sewers by water; but it is most cer- 
tain that too little attention has been given to the considerations 
last stated, for nothing has been done to relieve the drains and 
sewers of their worst offence. 'The evolution of foul and nox- 
10us gases in the drains is certainly not prevented by scouring 
the sewers. In the meantime the poison exists under foot, a 
exudes at every pregnable point within and about our houses, 
and it rises at every grating in our streets, though the senses may 

of mines, and particularly of coal mines. An up-cast shaft con 
powiie a common chimney flue carried up at the back of every 

sewers would carry with it much soot and fine dust, which ruin 
settle upon the liquid current and pass off with it, and so — 

_the tangible as well as the intangible impurities, befi 
this aur age streets and about 8 gent in 

way might be effected by the aid of ca constant ion: a : were 
also a dition but if the up-cast shaft to every house 

rains fi ini : a] air would be 
thrown off into Wiecgenien foul air, but the foul air wot 

innocuously and witho ‘ng as it now does from the se out offence instead of steaming as 
Wers into the air where it cannot be avo 
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Arr. XXVI.—The Economical Constant Battery; by Prof. 
Cuas. G. Page, M:D., Washington, D. C. 

In the latter part of the year 1837, I invented a modification 
of Kemp’s galvanic battery, which was described in this Journal, 
vol. xxxvi, No. 1, Jan.—April, 1839.. The design of the funnel 
tube in that description was purposely omitted, as it formed the 
principal feature of an invention of practical value which I hoped 
to secure by letters patent. This invention was briefly as fol- 
ows: A convenient and cleanly. battery, which should ‘save the 
hydrogen when desired, should afford the means readily of ignit- 
ing the hydrogen when a flame was wanted, and in which there 
should be no removal of the plates (except for cleaning or re- 

poses of galvanic batteries. It is, however, equally well suited, 
under certain circumstances, to the purposes of the other instru- 
ment. The difference between them. in this respect is, that in 

figure 1 battery, the zinc is amalgamated, and in the other it is 
hot. In the first, hydrogen will be supplied only when the poles 
are'joined, and in-the second, the hydrogen will be given off-at 
all times except when the acidulated water is below the mouth 
of the inner receiver. 

ing it off after the wood has absorbed a sufficient quantity. . 

* T have found that a well made box of soft wood may be made very tight hi A 
this process, an last a long time. After the shellac has become tl fe 
dry inside, the outside may be painted or varnished. 3 
Sevonp Serres, Vol. XIU, No. 3883—March, 1852. 88 
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is an interesting fact, that if the box is varnished or painted 
outside before the varnish is applied inside, it cannot easily be ‘ 

box of wood prepared in the same manner. G is the nega- 
tive or condueting plate of the battery, made of wire gauze or a 
perforated plate. In my first batteries these plates were made 
of copper, but after the introduction of Smee’s battery, I felt 
satisfied that with Smee’s improvement, this form of battery 

the Coast Survey, who has great skill in the management batteries and the art of electrotyping, informs me that it is pet fectly practicable. It is worthy of note here, that Mr, Mathiot has adopted this battery in some of his experiments entirely from 1s own suggestions, and it is gratifying to me to learn that he thinks highly of it for many purposes. The kind used by Mr. Mathiot is that shewn in fig. 1, except that his vessels are of glass instead of wood, and he had made no provision for leading off or using the hydrogen. 
H is the amalgam of zine. 
D its connexion with the wire from N. 
P, N, the poles of the battery. 
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The connection with the zinc is made by a wire passing down 
through the wood, and the connection with the negative plate in 
asimilar manner. 'The gas pipes R entering the top of the boxes 
terminate in a common jet F, where the hydrogen may be burned 
r led off to a gasometer. If the stop-cocks are supposed to 

be all open and the battery at work, when the atmospheric air 
has been drivén off and hydrogen comes off at F’, the jet may be 
kindled by a spark from the battery produced by breaking the 
circuit over the jet. It succeeds best if a helix of a magnet is 
included in the circuit. When the use of the battery is to be 
discontinued, the stop-cock F is to be closed, and it is evident 
that the battery can be so managed that the accumulating hy- 
drogen shall force the liquid out of contact with the negative 
plate, if that is desired. Although the zinc is amalgamated in 
the most perfect manner, yet there is always hydrogen enough 
attached to the two plates and suspended in the liquid to drive 
the liquid below the negative plate. of 

In this battery everything is saved. There is no waste-zinc, 
no waste of mercury as in the ordinary process of amalgamation, 

The battery shown in fig. 2, is upon 

the same principle, but where its princi- 
pal use is for the purposes of the hydro- 
gen lamp, the zine plate H should not 
be amalgamated. 

A, the glass jar to hold the acidulated 
water. 

B, the inner jar and hydrogen receiver. 

G, the perforated negative plate. 
_ E,a wire connected with and support- 

ing the zinc plate. 
sis? a wire connected with the negative 

plat e. 
The stop-cock S and its pipe are con- 

nected with one pole of the battery 

through the medium of the wire of the 

lix surrounding the electro-magnet, 
3. 

> 

. 

shown in fig 

The spring wire P is attached to the 

brought into contact and separated, producing
 the spark which 
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ignites the jet. The spark from the. wires alone is not generally 
sufficient to ignite the jet, and I have therefore a small electro- 
magnet concealed within the cover or cap of the jar, and covere 
well with cement, to protect it from the action of the acid.» 

A — of the magnet in the cover is shown 
fi 

? 2 

z. 8 | _ om When the battery is first started, to prevent ex- 
plosion, it is necessary to take the precaution to bend the;wires 
so that the spark may not ignite the jet until the hydrogen comes 
off nearly pure. 

in 

SCIENTIFIC INTELLIGENCE. 

I. CuEmistry anp Puysics. 

1. New varieties of Narcotin—Werrurim has discovered that 
opium contains two new alkaloids homologous with narcotin. Of these 
the first by the action of potash lime yields methylamin, the second 
ethylamin, and the third propylamin. The formulas of the three bases 
are C44 23NQO14, CasHos 14 and CasH27NO14, and the author 
designates them, methyl-narcotin, ethyl-narcotin and propyl-narcotii. 

reated with sulphuric acid and peroxyd of manganese all three bases 

pylamin actually contains this base in considerable quantity and that the latter may be readily obtained by distilling the brine with a solution 
of caustic potash.— Journal Sir praktische Chemie, \iii, 431. °.  — 

» Lquivalent of Phosphorus.—Scurorrer has determined the equiv’ 
pt of phosphorus by burning amorphous phosphorus in oxygen gas 

sequently too high.—Journal fier praktische Chemie, lili, 439. 
atassi 

4. Constitution of Human Fat.—Hetrz has published an elaborate 
at. The 

and important memoir on the composition of human fat. ‘The conel sions to which he has arrived are stated as follows : 
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(1.) Human fat does not consist ‘as formerly supposed simply of 
olein and margarin, but of at least six different fats. : 

-) The first of these fats is contained only in very small proportions, 
but from an analysis of the acid obtained from it, appears to be identi- 

acid, CseHs6Os. j 
_(3.) The second fat is anthropin.. The fatty acid obtained from it 
by saponification is remarkable for its great capacity for crystallization. 
It separates in broad brilliant crystalline leaves both from the alcoholic 
solution and when it passes from the liquid to the solid state. Its con- 
stitution appears to be represented by the formula CesHs2Qa, but 
urther investigations must be undertaken to place the correctness of 

* the formula beyond a doubt. 
(4.) The third fat’ is margarin which yields by saponification mar- 

garic acid, CoaHe4Qz. 
(5.) The fourth is palmitin which- yields palmitic acid, €32H220s. 
(6.) Palmitic acid is identical with the acid which is obtained by the 

PN of fused potash upon oleic acid and which Varrentrapp termed 
Oldie acid. 

5. On Schénbein’s Ozone; by Professor Faranay, (Proc. Roy. Soc., 
June 13, 1851.)—The object of the speaker was to give a brief ac- 
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it. In less than a minute the test will show ozone in the air of the 

_ Ozone when obtained by the three very different processes described 
is identical in every respect: its properties are as follows: 1. It is a 

mine, and the metallic peroxyds, it is a powerful electromotive sub- 
Stance. 5, It discharges vegetable colors with a chlorine-like Pei 

s 4 mbines 

der ordin ircumstances, but does when lime water is present ; and nitrate of lime is formed from which nitre may be readily obtained 
t common an peratures it acts powerfully upon low tem 

most metallic bodies, producing the highest degree of oxydation they 

are capable of. Lead and even silver is carried at once to the state of 

d tin 
; yd 

being formed. 11. It rapidly conferts the protosalts of iron ao 
pe persalts. 12. It destroys magiy hydrogenated gaseous compoun®> 

14. It changes many metallic sulphurets (as those of lead and tt into sulphates. 15. It decomposes many iodids in their solid an een 
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evolved. 17. It produces oxydizing effects upon most organic com- 
unds, c 

turned blue by it. From the above enumeration it would appear that 
ozone is a most ready and powerful oxydizer, and ina great number 
of cases acts like Thenard’s peroxyd of hydrogen, or chlorine, or bro- 
mine. 

_A number of the actions of this body, such as ‘the bleaching of in- 
digo and litmus, the peroxydation of metals, the conversion of sulphu- 
rets into sulphates, &c., were shown, to illustrate the chlorine-like ac- 
tion of the ozone; and many illustrations supplied by M. Schonbein 
himself were exhibited. . | 

With respect to the nature of this body, the two chief ideas are— 
" that it is a compound of oxygen analogous to the peroxyd of hydrogen, 

or that it is oxygen in an allotropic state, 7. €., with the capability of 
immediate and ready action. impressed upon it. When an ozonized 

the mode of testing its presence, and the probable effects it produced 

there. He referred to Schénbein’s recent experiments in.the insula- 

the association of oxygen by light with oil of turpentine and other 
vali: and the production of bleaching compounds vying with the 

Many other substances which being first mixed wit or oxygen 
Were then exposed to sunlight, exerted bleaching pow fa 

very, big ree. The evening concluded with the expression of cer- 

how far the phenomena of ozone might be carried onward in the illus- 
‘ration and extension of their researches; 
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Il. Mineratocy anp GEoLoey. 

On a locality wt — of Strontian ; by Prof. O. Root— 
This interesting mineral has recently been found in the rocks of the 
Clinton group in Oneida ‘Co., N. Ys it there occurs in geodes associa- 
ted with the sulphate of — The carbonate occupies the outer 

part of the geode and e aides the sulphate; in some instances It 

forms a white coating spread upon the blue crystals of sulphate, making 

very edt cabinet specimens. ‘The sulphate of strontian associated 

with carbonate of iron, calcareous spar, quartz crystals and sulphate of 
barytes, has Jong been Anown from the rocks of the Clinton and Niagara 

groups, but the ‘carbonate, although ascribed to these rocks under bary- 

ages has heretofore nee been found by collectors. 
Clinton, N. ¥., Jan. 9, 1852 
2. Ber n Grafton, N. H.; by Prof. O. P. Hussarp, (commu © 

are Hl this Journal. The highlands between the Merrimack and 
e Connecticut rivers contain remarkable granitic veins of great 

width and miles in lengt 
“At one A. these veins in n Acworth and Alstead, mica is wrought eX- 

mountain, and largely, as is well — i a vein in Grafion at 
Glass Hill, two miles south of Ora 

pence of notice and pete s in alk and nat any examp ps : 
5 ea i that [ have met with. I arranged to have the one © 
scri as No. 1, taken from the rock; but the means mabe gi sabia, and as the structure of the crystal was clos 
it was ruined ; another season under better ee an attempt wil 

. made, ae I soe successfully, to take out No. 
round the beryl, fig. 1, (which La 

~ ponihe side S,) had been removed so 
all its dimensions. It lay at an 

pte of 45°, dipping south, and was four 
feet and three inches long. The rocky 

ve the mould extended two feet abo base or 
upper extremity of the crystal, and the 
diameter was -two feet al was 

was quite regular in form, and the uy —— 
four feet prismatic and diminishing i in dia 

r 
of the base 1:10, the average of the e prism. For the cman 
and a quarter feet, it was distinctly pyramidal, and about fout ri 
ameter at the apex. Some portions of the erystal were gee 

ee 
che 
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It contained subordinate prisms as is usual with these large specimens, 
nd it was seamed transversely here and there with a feldspathic layer. 

e other crystal, No. 2, which was near the former, had also 

30 

he dimensions of both are 
given in the figures in inches on a 
scale of one foot to half an inch, 
and their cubical contents and 
weight are as follows. 3 

Area of the base of the prism, 

fig. 1, = 521 square inches = 3°68 

he area of the base of the beryl, fig. 2, is 928 square inches = 

6-44 square feet. Taking the specific’ gravity of beryl as before, we 
have 2675 ounces X 6:44 = 17227 oa = 1076 pounds as the 
Weight of one foot in length of the crystal. : 
: On Stigmaria, (Proc: Bost. Soc. Nat. Hist., in Boston Traveller 

of Jan. 7, 1852.)—Mr. J. E. Tescnemacner exhibited a specimen of 
anthracite coal containing a flattened branch of Stigmaria one foot in 

length, and three inches in diameter, with the usual markings of cica- 

thought could only be dispelled by instituting close comparisons, and 

this he proposed to do between what was already known on the subject, 

the fossil specimens on the table, and our well known tree, Picea ball 
ens: 

st. The cicatrix of the leaf as shown in the perfect specimens on 
the coal, when examined with a good Coddington lens, agrees riot 
with those of Picea, except in size: the fossil being 4th, the recent ay 

of an inch in diameter,—the cicatrices of Picea are persistent even on 

ood. 

e form of the leaf of Stigmaria, as given in figures in _ 

various publications, is linear with an obtuse termination, @ midrib; ms 

thickness at the edges produced by involution of the margin :—sueh is 
the leaf of Picea. ; aes a. sci 

Szconp Szntes, Vol. XIII, No. 38—Mar 

2.1. . 

OF Wits - oe ae P 

ere Morrie | 
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e is is a very striking resemblance. 
Sth. The cicatrices of the leaves in the specimen on the anthracite 

coal are seen placed on the stem in a spiral direction, from t 

impression of the vessels, or perhaps, portions of the vessels would ap- 
pear, as In numerous other specimens of leaves, These markings are | what Géppert, in his prize essay, calls. the annual rings of Araucaria; ~—the specimen on the table was by far the finest one in the collection 
of Mr. Teschemacher. 
He observed that he could not measure the weight of evidence ne 

cite, he had already exhibited specimens of the rattan from Singapores (the Palm tribe,) on the epidermis of which were fungi exactly rese™ bling, both in appearance and mode of growth, those on the anthracite. e now desired to add the following observations. 
When the globular masses from the coal (resembling spheeria) wer? 

exposed to heat sufficient to burn off the carbon and other matter much peroxyd of iron remained, as was seen in exhibited specimens; 
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sulphur is found oozing out in most of them, and particularly on those 
containing fungi; and of all vegetable productions fungi contain by far 
the largest proportion of nitrogen. Now chemists are aware that if per- 
oxyd of iron, sulphur, and sal-ammoniac which contains nitrogen, are in- 
timately mixed together and heat sufficient to volatilize the nitrogen com- 
pound be applied, the result is bisulphid of iron in small brass-colored 
cubes—precisely*such as are seen in these specimens of fossil fungi. 

n these specimens of fossil fungi resembling the starfish a few of 
these cubes may be seen, but in others three or four times this size, the 
body is a mass of these yellow-colored metallic cubes. ~ 

4. Bulletin of the Geological Society of France.—The following are 
extracts from recent numbers of the Bulletin. 

Which runs the river Poik, is of vast extent,-an times deeper 
than that of Petdelsberg. It contains a lake and several cascades ten 

feet in hei Dr. S a boat constructed to explore the 

teus, | 
ant; and M. Kollar has found and described some eyeless Crustacea. 
Dr. Schmidtl’s description and plans of the caves will be published in 
the Memoirs of the Vienna Academy.—p. 158, January 13, 1851; 
a letter from M. Boué. . ‘ 

A Cavern with Bones recently discovered at Lauw (Haut-Rhin), by 
+ A. Dausréz.—The jurassic limestone of the vicinity of Lauw, per- 

tains to the lower oolite and constitutes a group of low hills situated 

adjoining the ancient strata of the Vosges. There are several caverns 
along the banks of the Dollern, and one recently opened is of great 

oxyd of iron, the latter in concretions. In a clay which occurs in 
these beds, there are i nodules usually four to six inches in 
diameter, and often larger, some of which contain within a fine drusy 
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the summits are 12,000 feet high), the mountains of Nieuwefeld, 10, 
t Moro de Saint Martha, to Brazil, the 

rapids of La Plata, Paraguay, Parana, the ‘elevated basin of Titicaca, 
the Andes, Illimani near Jaen and the defile of Maranova. The thir 

hean, the mountains of Fezzan, Lake Tschan, the Caffre mountains 
of Nieuwefeld, the Southern Ocean near Kerguelen’s Land, the eastern 
or Blue mountains of New Holland, straits of Behring, SpitzbergeD, 
Scandinavia, Jutland, ete. : 
a three great circles point out the limits of the faces of the 
great hypothetical octahedron. Each of the faces may be divided 
— eight others by means of lines of accidents of minor importance, 
So as to make in all forty-eight irregular triangles, a form of the dia- 

t the intersections, M. de Hauslab observes that there are 

the globe occur. The author gives an extended illustration of his su 
ject and afterwards considers the particular history of the configura 
tion of the earth’s surface in accordance with his hypothesis. 

M. Boué afterwards states in a letter addressed to M. Viquesnel, that 
the hypothesis that the surface of the earth may lead to the idea 
globe’s being a polyhedral crystal instead of a sphere was b 
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by La Metherie in the Journal de Physique, xvii, 251-3; xlii, -1923. alii, 
355; xlviii, 66; Ixxi, 172, 382; Ixxviii, 241; Ixxxi, 288; and in his 
Theory of the earth in 1795 and his Lessons on Geology; also by 
Oken in his Lehrbuch der Naturphilosophie, 1809, pp. 149, 154;. by 
R. Jameson, Mem. Wern. Nat, Hist. Soc. Edinb., 1814, ii, 221—p. 
273, March 17, 1851. , * ihe howe 

n a Hydrobarometer, a new instrument for ascertaining the depth 

V M 

the jetting of the waters, six maxima thermometers (‘“ thermometers a 
maxima a déversement” of M. Walferdin*) protected from pressure 
and sunk to.a depth of 505 meters, indicated as the mean temperature 
26°'43 C. A seventh thermometer at the same time was sunk, unpro- 
tected from the pressure, and it indicated 39°50 C. A pressure of 

r 

This experiment was performed by Arago and M, Walferdin. 

It hence follows that a minima thermometer, protected from the 
action of pressure, will indicate the true temperature of depths; while 
a maxima inverting thermometer exposed to the pressure, and sunk with 
the other, may indicate the pressure of the sea. Such is the principle 

upon which M. Walferdin constructs his new instrument which he calls 

a hydrobarometer. 

ter, according to careful trials, is by enclosing .the.instrument in tubes 

of glass, more or less thick according to the pressure they will have to 

ards the Araxes. rarat viewed on the side of the Araxes is a 

broad-backed mountain of imposing grandeur owing to its breadth and 
the wild features of the crater shaped-cavity it encloses; while on the 

other sides it has the regular form of a pointed cone. dian’ 

Sa cece ee 

*Mw point with a and 
the ine f te t tion of ure is shown by the amount of mer- wo ra) mperature or action 0 press sagan race observes, is easily 

; and after the experimen 
ture, when the aquaiitity of m 
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are two vast crateriform cavities near the place of ejection, looking 

like deep gulfs of subsidence, and exposing a succession of layers of 
compact lava beds alternating with beds of scoria. On the south side, 
the volcanic action has opened a large gorge in the flancs of the great 

going from 
ing from the iron heads of their canes whenever they gave them a ver 
tical position. <A fall of snow continued through the night till 10 the 

next morning and covered the whole cone with sleet to more than 4 

foot in depth, making the route extremely slippery, and that of their 
ascent thus far nearly impassable. A third attempt was made ont 

Septe r; but was unsuccessful on account o 
Again on the 28th July, 1845, M. Abich made his fourth trial, and 

reached tk t noon on the 29th. The top corresponds t 
most élevated of the west side of a great crater of elevation. r 
This side has the character of a back with a gently rounded and undu- 
lated surface, and varied with several low hills, running in a line nearly 
northeast and southwest. The two middle hills are the proper top of 
Ararat; the left one was visited by Parrot. . 

e neck between the great and little Ararat is low and flat and in- 
cludes a perfectly horizontal plane about 550 yards broad. The debris 
on the summit of little Ararat consists of fragments of a rock like the 
Andesite of South America.—p. 265, March 8, 1851. 

ter Spouts.—M. Boué describes three water spouts, which * 

Lake Janina. His sketches represent three oblong inverted cones 
resting on the lake and terminating abruptly above; and he says that 
the cones or funnels were empty within, as he could look down 1!? 
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them from the elevated place where he stood. The day was clear 
and hot, and there were neither clouds nor wind. The particles of 
water in the cones had a spiral motion from east to west with a linear 
progress from south to north.—p. 274, March 17, 1851 

thynia, Galatia and Paphlagonia; by M. P. pe Tontmatcuerr.—pp. 
280-312, with a map, March 17,1851. Silurian fossils of the vicinity 
of Rennes ; by M. Martz Ronait.—pp. 358-389, April 21, 1851. 

5. Memoires de la Société Géologique de France, 2nd ser. vol., iv. Part 
1, pp. 4to, with 11 plates. The first memoir is on the fossils of 
the secondary period collected in Chili, by J. Domeyxo, Prof, Chem. de 
Geol. et de Min. 4 ’'Univ. de Coquimbo, and on the strata to which 

Were considered Cretaceous by D’Orbigny in his work on South Amer- 
lea; this formation appears to be of great extent in Chili and is found 

eru. also in P 

With the true chalk, by A. LeyMERIE. 
6. Researches in Terrestrial Physics ; by Henry Henessy, M.R.I.A., 

f. 

h’s 

The value of the earth’s ellipticity when entirely fluid, as obtained 
by Prof. Henessy, was s52.55 — z4s3 its primitive ellipticity was there- 
fore a little less than its present ellipticity. 

: d with the viscidity of the strata of the nucleus in lm. 
iate contact with it, would tend to equalize the motions of both 

shell and nucleus, and to cause the whole to rotate as one mass. 
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ble pressure, and consequently, that the direction of lines of elevation 
must comparatively arbitrary. Geological and geographical ob- 
servations present results which are generally in accordance wit these 
views.”’. 

7. Remarks on the Topography of the State of New York; by Prof. Guyor, (from Prof. Guyot’s Report on the various Meterological. sta- tions established in New York, in the Rep. Regents Univ., 1851, 292) ——The main mass of the state of New York may be said to be @ 
high triangular tract of country, or table-land, elevated from 1,500 to 
2,000 feet above the ocean. It may be considered as the northwesiera 

; mriver. But in the south the table-land continues uninterrap 
into the state of Pennsylvania... The eastern edge, along the Hudsoa 
and plain valley, is formed by a series of chains of mountains; 
gap + Isolated from each other, which bear the highest — 

3 southern, or maritime recion, 
2 Thesustem, or the region of the Hudson river and Champlaie “peo valley.: 
* hag western, or the region of the western plateau. r io the ha lakes, Erie and Ontario. ij mountaia-o! . rihern, or th i ima ree pa a beg leave to state, in a { r racter of each 

of them, and to indicate the menor een ee there 



Mineralogy and Geology. 273 

to manifest the extreme character of the maritime climate of the coast. 

will probably be transferred to Kinderhook, in the eastern plains. 

(3.) ‘The western region, or the high table-lands, between the Hudson 
valley and Lake Erie, is the most extensive. pression of the sur- 

face, and the change of direction of the general slopes, well expressed 
by the course of the two main branches of the Susquehanna, seem to 

Indicate a natural division of it into two parts of almost equal extent, 
eastern or middle table-land, and the western plateau. They are 

from the valley 

of the Mohawk up to the table-land, show still an elevation of 1, 
neral slope inclines toward the southwest, as. 
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‘western waters. But arrested by the rising mass of the western pla- 
teau, the Susquehanna and the Delaware turn suddenly back, enter the 
chains of the Apalachian system, cut them through at several places, 
and find their winding way to the Atlantic ocean. The: exposure of 
the plateau toward the southwest opens it to the moist southwest winds, 
and gives it, perhaps, a larger supply of rain. 

The western table-tand is characterized by a remarkable swell of 
land, the mean height of which ranges from 2,000 to 2,500 feet... It 
attains its greatest elevation in the southwestern part of the state, and 
beyond the state line im, Pennsylvania, and continues, though rapidly 
declining, along the southern shores of Lake Erie. This is the region 
of the watershed. From these heights the waters flow down their 
slopes in every direction, and reach the Atlantic ocean by three dif- 
ferent basins, that of the St. Lawrence, by the Genesee river and Lake 
Erie ; that of the Susquehanna by the Chemung river, and that of the 
Ohio and Mississippi, by the Alleghany river, Unlike the ‘middle 
table-land, the portion of this western plateau belonging to the state of 

ew York, inclines towards the north, as the course of the Genesee 
river already indicates. In the south part of it, in Chautauque, Catia 

tance of seven 
The stations in the middle plateau are distributed as follows: on the 

d, al 
valley of the Mohawk and Erie canal, Cherry Valley, in Otsego county, 

d of the Susquehanna ; Hamilton College, at Clinton, Oneida 
county ; Pompey, on the summit of the ridges, above Syracuse. 10 the 
valley of the Mohawk, Canajoharie and Utica. In the interior, Oxford, 
in the Chenango valley ; Cortland Academy at Homer; Newark valley, 
furnished by the Smithsonian Institution, and Ithaca in the deep valley 
of Cayuga lake. 9 + 
Most of these places, though in elevated situations, are nevertheless 

placed in valleys, and surrounded by heights, which situation may have a marked influence, especially on the course of winds. This was ¥9 

consider it very fortunate that a good and reliable observer, 
Law, Esgq., is ready to undertake the observations, if furnished ¥ 
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instruments. [ take the liberty of. strongly recommending that this 
should be done. Meredith will be the highest station in the state, and, 

with Pompey, the most advantageous for ascertaining the course of the 

wind Fi S. 
The western plateau being less settled, the stations are less in num- 

ber. Three only are situated on the high terrace in the south: E]mi- 

ra, Alfred Academy, and Jamestown. It were desirable to add 

others in the middie part, for instance on the heights of Springville, 
and at Geneseo in the valley of same na 

en (4) Th 
feet above the ocean, to a narrow strip along its banks ; -but from the 

eastern extremity of this lake, it becomes a broad and fertile plain, ele- 

vated from 400 to 600 feet above tide water, and 150 to 300 feet above 

e the ocean; and fariher east by gentle slopes. It is in this region 

that the meterological influence of the lakes is more particularly felt. 

Seven stations belong to it. Fredonia and Buffalo on Lake Erie, 
hester, Geneva College, : 

and Mexico near Lake Ontario. A station was established at Lewis- 
ton on the Niagara, near the lake; -but the Academy haying been bro- 
ken up, the station has been discontinued after nine months existence. 

(5.) The northern region is a large tract of country isolated all around 

by the valleys of Lake Ontario and the St. Lawrence,, of Lake Cham- 
Plain and the Hudson and of the Mohawk. 

est 
feet above the ocean; they intercept numerous valleys, 

partly filled by a great number of lakes, and give rise to the sources 

of the Hudson and of various other streams. The 

high table-land, much more regular and less in ! 

of the Mohawk. One great feature only is to be remarked, that is the 

large and deep valley of the Black river, the flat bottom of which is 

to fill up. in p 
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of Hon. ae McIntyre, who furnished at his own expense, the 
necessary instruments, a post wa s e8tablished at the iron works of 

Adirondac a in the very tae of the highest Me of the 
groups at the request of the Sep tt Institution and Dr. T. Re Beck. 

other places of observation of the lower country are Glens Falls, 
on the Hudson, Plattsburgh on Lake Gkheaplein Malone and ens- 
burgh in the northern plains of the St. Lawrence, Lowville in the 
Black river valley ; Boonville onthe watershed between this valley and 

that of the Mohawk. A station is wanted in the southern part of the 
table-land in the region of Lake Pleasant, in Hamilton County, but no 
observer could be found there 

he total number of the above- named stations in the state is thus 

thirty-eight. 
8. pers on the Albert Coal Mine; by C. T. Jackson, and Dr. 

J. G. Percrvat, witha microscopic examination by Dr. Joun Bacon, = 
chemical examinations by Dr. A. A. Haves, J. R. Cutzton, Dr. 
of: London, Dr. Jonn Torrey, Prof. James C. Booru, and peers 8 ; : 

in this respect agrees with a highly biseasiaides coal. It en sup- 
posed to occupy a vein and this has been one ground for séoeitbeoind it 
distinct from true coal. The investigations acing in this “cca 
meas _ each of these points. 

fuboing i in accordance with tee eines stratification vl 
In most cases the rock enclosing» the coal is much 

crushed broken. hese oe natural sections are given illustrating 

T 

bth or iferous riod, 
Brownii wa 

Piss carboniferou ‘eg a one is near the cenanaes gracile 

ies (ii, pl. 15). Dr. Jackson’s Report extends over 28 pages 
after di as 

phaltum, PER ish = ing down thin slices of the sup 

contorted, enclosing cells 
roaching ' ich appear to be transverse sections of 

vessels ; but the tissues nee too much broken to enable him to heh hey 

not asphaltum 
Dr. Sccteal was confi ned to a a. gelogical examination of the region | the coal occupied the position of @ 

true bed. His observations are important, cm a ie give a this time 
only his results, which agree with those of Dr. Jackson : 
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“Ist. The bed in question is situated in a bituminous shale, which, 

from ‘its own fossils, and from its connection with rocks, havin the 

fossils and other cubdasihienlte of the coal formation, belongs itself to 
that formation. 
“2d. The shale, for a considerable distance around the mine, exhibits 

great irregularities and contortions, caused by disturbances which have 

ae cat its dip from horizontal to nearly vertica 

. The principal portion of the mine lies, on ‘the whole, in a direc- 
sin between the strata, and presents onthe surfaces of its walls, ap- 

pearances of deposition in a soft aqueous condition, vista not of a “Are 
ture and injection when the rock was indurated.' 

4th. The irregularities in the mine, even those at the fault, andi in the 

th, This subetaee, hd tested br die flame of a candle, “ed by 
red. hot iron, or iron heated just below ignition, exhibits the characters 
of coal, and not those ‘of asphaltum. 

A. Hayes compares the hinted characters of asphaltum and 
the Albert mine coal, and points out the many — between 

them. on a ‘cite a few of those mentioned. 
Albert mine. — 

Specific” ores at 60° Fah., Cuba aspatuen, “specifi grav- 
1:0836-1-1113. ity 1-165- 

Powder, black. : Powder of ephaltom, howe: 

es not fuse at 700°. Fuses completely below 220°. 
Less than 10 p.c. dissolved by Wholly. soluble in oil of turpen- 

oil of turpentine at 212° F. tine at 212°. 

Hardly acted u upon by linseed oil. | Wholly soluble in linseed oil. 

Dr. J. R. Chilton obtained in an analysis 
Fixed carbon 40: 86, volatile matter 58: 48, ashes 0-66=100, This 
near the result of Dr. C. T. Jackson, who found i in different samples, 

Vol. po pation beer ones gas and segiieihit 

1. . 58°8 : 5 vets — 
2. : 61-67 é 

Dr. Frederick Penney of Glasgow, obtained on analysis, peed mat- 

ter 61-0, pure coke 38°5, ash 0:5=100°0. 
Prof. J. C. Booth found, matter vol. at a red heat 59°75, fixed car- 

bon 38:25, ash 0-25, moisture 1°75, and he observes that it has a si 

composition to some English bituminous coals. ae, 
AS All UA! = , 

gas for illumination. 
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9, Notice of the Remains of Reptiles in the Old Red or Devonian 
formation of Scotland ; by Capt. L. Brickenpen,* F.G.S., and Gipgon 

LGERNON MANTELL, Esq. , LL.D., F.R.S., &c. (An a abstract from the 

oer of the Geological Society of London, December 17th and 

January 7th Considerable interest has been excited among British 

geologists by the announcement of the occurrence of the remains 

wo or more orders of shila in the old.red sandstone of Scotland, in- 
asmuch as no vestiges of animals of a higher class than fishes had 

vi been observed, in the Devonian formation in any pont Fi the 

localities near Ein, Spynie rata, thou r years dili- 

gently explored by. several competent foal ohepEvers; we yielded but 

a solitary specimen of organic remains, viz impressions of a e 
series of large scales of a new genus of ganoid fishes, which M. Agas- 
siz named pseaenoiep's Robertsoni, and has figured in his fishes of 

the Devonian system. 
In the summer He 1850, Capt. Brickendon obtained from a quarry of 

the yellow sandstone at Curmmi ingston near Elgin a slab bearing the 
distinct prints of Chelonian. footsteps.t These are thirty-four in 

Chelonian footprints i in Old Red Sandstone ; 4th natural size. 

peers and extend several feet across the stone. The impressions of 

e right feet alternate with those of the left. from which they are SeP- 
ee laterally pe an interval of ba inches, the length of each pace 

or stride being about four inches. The imprints of the fore and hind 
feet are nearly in contact; the size of the former in relation to the 

latter is as three to four; the hinder prints are an inch in diameter. 

’ 

of Capt. Brickendon will who have read 
D. Mantells n memoir on the jaw of the ie 1 ot fret — which was 

are, by Capt. B. 
The cuts here given are from the new edition of Lyell’s Manin, just pabtsbed 
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semble those from the Triassic and other rocks that are ascribed by 
P 

without. success, till in November, 1851, Mr. Patrick Duff of Elgin, 

cured from the sandstone at Spynie the extraordinary fossi 
forms the principal subject of Dr. Mantell’s supplement to Capt. Brick- 

n’s memoir, | ine wite endon’s 

salamanders. There are no remains of the scapular arch, but 
there are imprints of the Jeft humerus, radius, and ulna; and of the 
Tight and left femur, tibia, and fibula. An/impression of a su 
Tangular form indicates the general shape of the pelvis; there are tem 
or twelve caudal vertebrae exposed, the semainder of the series being * > 
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buried in the stone; the length of the tail probably did not exceed 
an inch and a half. There are no.vestiges of the feet exposed, but 
possibly.careful chiselling might reveal the outline of the hind feet, 
which seem to pass off at right angles:from the distal end of the tibia, 

tons of Batrachians. From the evidence afforde by a mere impres- 
sion of part of the skeleton, and in the absence of any knowledge of 
the structure of the feet, scapular arch, bones of the cranium, &¢., 

e natural affinities of the original cannot be precisely determined. 
Dr. Mantell therefore proposes to distinguish this most ancient reptile 

gly or in pairs, and often attached to the foliage (in like manner as the 
eggs of our Tritons) and these in all probability belong to aquatic sala- 
manders. In confirmation of his conjecture, Dr. M. particularly dwelt 
on the fact that in the numberless strata of shales, limestones, clays: 
&c., abounding in shells often ina state of great perfection, with the 
liga preserved in the stale 
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of molluskite, no ova had ever been detected ; while in the shales of 
Forfarshire, which swarm with these eggs, neither shells, nor even casts 
of shells, had been discovered. An important geological inference 
was supported by Dr. Mantell as deducible by these facts. Here we 

III. Zootoey. 

a The ‘Relations of Embryology and Spermatology to some of the 

rats Gr Peet Ge e; i Dr. W. I. Bur- 

the microscopical study of developing forms, or, in a word, to orga 
atoms, Tiare been sa to doe the opinion that, beyond and 1s0- 
lated from matter, there exist not only what is termed a vital force, but 

ideas and t ren ea : wie nee ca ead shia exeriek doubly iS oie: 

Szcoxp Series, Vol. XIII, No. 38—March, 1852. 36 
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I propose to illustrate these views by a consideration of some results 
at which IJ have arrived ina new 

microscopy—viz.: spermatology, or that which relates to the intimate 

conditions and relations of this branch of science. tae 

In embryological studies, we commence with the simple ovarian cell, 
or even still further back, with its nucleus. This we trace upward 

until it has grown toa perfect cell. We then watch the endogenous 
formation of the cells within it, until it is a great compound: cell, which 
is called the ovum; and then we observe the modification of its con- 
tents into a symmetrically-shaped body, which is the new being. Now, 

throughout the animal kingdom, not only has this primitive ovarian cell 

the same material aspect, but the same is true of the great compoun 

cell or ovum. This, then, is the fundamental point in all development 

—and from the most careful examination with the highest and best ml- 

eroscopical instruments, we are unable to. perceive why one cell should 
give rise to a spider, while another, appearing exactly like it, should 
give rise to a bird. W reason only from what we know, an@ } 

iz. 
a spider or a bird, has, ia the cell, no material expression by whic » 
can be determined, but that it resides as a simple, pure force of indi- 

Some may call it a dynamic power inherent in the cell, but this is 
only ex ing the same in different terms. We have, then, In 4 Sit 
gle cell, the complete idea of ‘a bird existing not as a material condi- 

. en 
. . . > . : - 

allied Species unite, and there is in the offspring a union 0 the charac 

teristics of each, this last could have occurred only at the time of fe- 
cundation, when the ovum was m mpound cell, and when it 

is 

ts udr 

Miller. He ‘The simple embryo, which consists of a granular 

shapeless substance, Ll rded as the potential whole of the fu- 
ture animal, supplied with the essential and specific force of the future 



Zoology. 283 

mately find their complete exhibition are developed, or even when they 
are never developed. Let me therefore add that if careful embryologi- 

be no reason why the ovarian cell of a bird should: not produce a mam- 
mal as well asa bird. But these relations are not equally clearly un- 

derstood by all; and some whose attainments should have led them to 
think differently, have so failed in their appreciation of them that they 

have regarded the ovum as simply an organic molecule, thus putting 

an end to all dispute in their own minds, as to spontaneous generation 

connection. : 

I W ate ryology is to the female, that spermatology is to the male. 

na histological point of view, the process is the same in each sex. in 

e one, you have a simple cell passing on in development toa new 

stat ; in the other, you have a simple cell passing on to the development 

ne of t xes; while in spermatology it is the result of one 

herefore, our philosophical studies in the latter begin for the most 

" the former they have ended; for the spermatic particle 

, the growth of which 

ompound mass, the parent 

Sperm-cell, in which, by a modification of its contents, are developed 

the spermatic particles. These organic particles are the true and only 

mals, where often there is a dissimilarity of form and external appear- 

her; and too often, too, do we see in the same 

e. Now, experiment has shown that, in 



284 Scientific Intelligence. 

not only the silent thoughts or prototypes of poetry and art, but also of 

peculiar love and affection. . 

must not at the same time s that all spermatic particles are, like 
ova, identical in physical appearance; for the spermatic particle is not 
the analogue o ovum, bu the new being; and, _as in the latter, 

the other is embodied the thought of a reptile. 

ir n there is in the elimination of the embryo from the female ; 
and exactly as there resides in the ovum the thought or idea of a future 

rs " 5 eee 7 ; A ; ‘ 
With one or two preliminary remarks, I will show what I here mea? 

In the development of a spermatic particle, you have, as 

said, the parent sperm cell, which isa large cell filled with small ones; 
each of which is nucleated, The direct formation of the spe 
particles here begins to take place, and it occurs in two general of 
The first is called the special cell; the second the fascicular mode 
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a lopment. But in some of the Rodentia, I have observed, even in 
same animals, both modes’ of development. In fact, two parent 

sh —_ side by shiva one of which the spermatic particles are 
elimina by the fascicular, while in. the other by the special-cell 
mo “The results were exactly the antes and the particles of each 
could not be distinguished from each o We have here, then, a 
single identical result from two Toavelas, processes. This fact stands 
for a great deal; for it would appear that whether the development 
takes the right or the left hand road, the type-power brings out always 
the same result... It is destined to get its expression some way, and 
certainly — to — that there are on above and cit ia 
material. for 

his mind ; and it mattered but little whether it took this or that outward 
Visible form, for the expression of the creative thought would always 

the sam 

Exac wt so it is with spermatic and embryonic typical forms. The 

idea or thought behind each proves its individuality by the uniformity 
of its ee It matters but little or nothing whether gainéd in 
this or that mann 

In nec ict me ° say that I consider a thorough appreciation of 

these doc rines of what may be termed higher rihbeane quite essential 
0 the Moncsert of physiological science; and I cannot see why men 
binge retard it by a series ‘of detailed nplonations nich really ob- 
Scure the matter. Why not recur at once, for ide nec to vital force, 

for the explanation of certain phenomena, then we shall have @ 

Point of departure, the determination of Sie laws of ‘this vital ufone 
Temaining for oye future study, 

Liebig says: “As ae as poeerione meet with the mysterious 
Vital force in any phe n, they renounce their senses and facul- 
ties ; the eye, the icons the judgments the reflecting pated 

all are paralyzed, as soon as a phenomenon is declared inc en- 

sible.” Ido not consider this true, or even if it is pentielly. So, it ap- 

it more comprehensible that an elective sanity tint exist in a 
ganic particles ne that animal types should exist in organic 0 

Of all these ma rs, we know nothing except from their objective ag 

nomena, ne ve en indeed do less: than to sho consistency in 

saetel as tit mn Peroue yy eter — eiee 
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h = ; 
tion should be kept in a well stoppered phial ; and the needles (of differ- 
ent sizes) may be mounted in light handles. To prevent oily soma Gt 

dome 

which should be filed down to the required form and size. The needle 
may then be shortened at the other end and set in a handle when It's 
ready for use. This instrument is very useful in all kinds of Taxer 
derm i 

rated by inserting between them a pair of elastic dissecting forceps and 
permitting the blades to expand apart. The viscera can then be scooped 
out by aid of the hasp of an ivory-handled scalpel gently carried from 
the thorax, backwards—taking care not to stain, mutilate or discolor 

the integuments. Pulverized arsenic (arsenious acid) should then be 
applied liberally to the internal surfaces. The handle of a scalpel also 
answers the purpose of a spatula for this operation. ste 

To restore the natural form to the body, roll a pledget of cotton 1° 

5 = = 5 E o = = & ° ec. oo S - g, — “S = fo) “— ¥. N P re) = i 2. 

foot in length with a needle, and in sewing, carry t 
within the incision, out; drawing both sides at the same time- 



Astronomy. 287 

‘The specimen should then be mounted in a natural position, usually 
with the wings extended. For this purpose, provide a strip of pine 
board or other soft-wood, five or six inches wide, and. one inch thick, 
grooved its whole length in the middle of one .of its flat surfaces, the 
groove to be 4 an inch deep and from } to $ an inch in width, accord- 
ing to the size of the insect. It is well to have on hand a supply of 
different widths. ; 

views of Prof. Agassiz. 
3. On the Perforation of Rocks by Pholades ; by M. F. Cattiavp, 

(Comptes Rendus, Nov. 24, 1851, 572.)—M. F. Caillaud sustains the 
view that the rocks occupied by the Pholades is mechanically excavated 

by the animal, by means of its shell. He observes that in Jess than an 
hour and a half, he dug out with one of the shells a hole eighteen milli- 
Meters deep in limestone ; and shows by the circular scratches in some 
of the holes, that the animal actually uses a rotary movement in the 

t 

such perforations are usually attributed,) can perforate both limestones 
and gneiss or mica schist. ~ 

IV. Astronomy. 

. Supposed new Planet.—On the 8th December, 1851, Prof. Dz 
Gasparis in Naples, discovered near Saturn a very faint star, which he 

Considered a new planet; but no intelligence of the confirmation of 
this discovery has yet reached us. | 

2. Symbolical Notation of the Asteroidal Planets, (Gould’s Astron. 
Jour., No. 34.)—On account of the inconvenience resulting from th 
Present arbitrary symbols for the large family of small planets between 

ars an pi i 

Germany, France, England and America, to propose for adoption a 
More simple system for this group, viz.: a circle containing the num- 

ber of the planet in the order of its discovery. 
that this plan will be generally adopted. The 

names of such of these planets as have hitherto been, obser 
the time of their discovery, and the name of the discoverer.  —s 

ae ee eee pean pate 

PS, POA CE g Rah eet 
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Names. . Date... Discoverer. 
1. Ceres, : 1801, January 1, sete Piazzi. 
ag 1802, March 28, ’ Olbers. 
-Juno, ~~. 1804, September 1, - Harding. . 

4. Vesta, - 1807, March 29, e Olbers. 
5. Astrea, . 1845, December 8, Hencke. 
6. Hebe, . 1847 ly 1, . _, Hencke. 
7. Iris, ‘ ' August 13, ‘ Hin 
Ba PIDs iY 7 October 18, Hin 
9. Metis, j 1848, April 25 Graham 

10. Hygeia, . 1849, April 12, Gasparis 
11., Parthenope, 1850 ay 13, . Gasparis 
12. Clio, : $6 September 13, ind. 
13. Egeria, . . = ovember 2, . Gasparis 
14. Irene, ,» “1851, May 20, | . ind. 
15. Eunomia, . Yo a ee, : Gasparis. 

V. MiscenLaneous INTELLIGENCE. 

College, both by Newman; also with the standard of the Observatory 

Paris, and With another by Troughton & Simms of London. 
found to differ more than a given quantity from the standards were 
rejected, . 
The instruments for detecting the variation of the hygrometrical 

condition of the atmosphere, consist of two thermometers, of the sam@ 
dimensions, accurately graduated. The bulb of one of these is &®” 

Pos 
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veloped in a covering of muslin and moistened with water, and that of 
the other is naked. ‘ 

he rain and snow gauges, and also the wind vanes, are made under 
the direction of the Institution, by Messrs. Pike & Son, 166 Broadway, 

ew York. The rain gauge is an inverted cone of sheet zinc, 0 
which the area of the base is exactly one hundred square inches. ‘This 
cone or funnel terminates in a tube which carries the water into a re- 
ceiving vessel. The water which has fallen is measured by pouring it 

rom the gauge into a cylinder, so graduated as to indicate hundredths 
of inches. A smaller cylinder is also provided, which gives thousandths 
of inches, and may serve, in cases of accident, as a substitute for the 

larger cylinder. ‘The rain gauge is placed in a cask sunk in the earth, 
with its mouth near the level of the ground. 

The snow gauge is a cylinder of zinc of the same diameter as the 
mouth of the rain gauge. 1e measurement is made by pressing its 

mouth downwards to the bottom of the snow, where it has fallen on a 

level surface, then carefully inverting it, retaining the snow, by passing 

under ita thin plate of metal. The snow is afterwards melted, and 

tion 
have directed Mr. Green to dispose of sets, to individuals, at a reduced 

obse 
Mperature. <A set of by metrical tables, to be u: ' 

rs dry bulb eemseninag eel a set, for the calculation of heights by 

rometer, will be prepared. ie Pome Pa 
2. Notice of Meteoric Iron in the Mexican Province of Sonora; 

by Jonn L. Le Conte, M.D.—In February, 1851, while at Tucsan 
Szconp Series, Vol. XIII, No. 38—Mareh, 1852. " 
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characteristic Mexican indolence could not be overcome. The only 
answer [ could obtain, was the metal was “ muy duro.” 

ese pieces were brought from a valley in a small mountain chain, 
about forty miles southeast of Tucsan, east of the road leading to 
Tuvaca. In this valley, fragments similar to those seen, and of various 
sizes were said to be abundant. From the occurrence of this metal, the 
valley was called “Cafiada de Hierro,” or iron valley. Silver mines 
of great richness are very numerous in that vicinity : the metal occurs 
as sulphuret, with galena and blende, and also in the native form. 

of it on account of its scientific import It a clear 
concise statement of the difficulties and perplexities that attended 
those wonderful improvements in the manu ur , recently 
made by him; and, on account of which, it will be remembered t 

he. Committee appointed at the Albany meeting of the American Asso- 
ciation for the Advancement of Science, held in August last, decided 
that his glasses are quite superior to any now made in the world. Oa 
this account the letter will be read with interest by all, and especially 
by those who are versed in the optics of Microscopy. i 

explain briefly the defects of the best objectives at the time I com- 

, W 
powers. ‘The objectives of Pritchard, Chevalier Oberhauser, Pleesse 
and Schieke, rarely reach this number of degrees, even at the present time. Owing to the character of*the materials at the command of the 
working opticians, in connection with the fact, that all the existing 
works upon science were silent in reference to any formula or laws of 
combination, the construction of objectives had become nearly station- 
ary as regarded their most 

_ The method then employed by the best artists was one entirely prac _tical ; and consisted merely in combining three double achromatics; 

jective ; and the differences which were to be found in the objectives of different artists, consisted mainly in the focal lengths employed 
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the same focal lengths and aperture. It is obvious that by such meth- 
ods only fortuitous results could be obtained, no data existing by which 
new combinations could be calculated without vast labor, and the artist 
himself entertaining no hope that. his materials were capable of yielding 
higher results, ; 
The reason of this conclusion may be briefly stated. At an early 

stage of the improvements of the achromatic microscope, it was assume 
as essential, that the different combinations should be so calculated as to 

permit the inner surfaces of the crown and flint lenses to be cemented, 

he app is essay 5 
yond which the artist had no expectation of success. 

So late as the’ year 1844, Mr. Ross, then, as now, the first of Euro- 
Pean artists, in announcing that, with his 7yth objective, he had reached 

the angle of aperature of 135°, declared, that a pencil of that angle, 

es ‘the largest that could be passed through a microscope object- 
glass.” 

It was under such circumstances of embarrassment, or rather of ap- 

parent hopelessness, that I continued the series of investigations, before 

began, which had for its object the improvement of the microscopi¢ 

Meee glass, in the very particular which was declared impossible by 
t. Ross. 

ctives. veshnin: ; 

Many new, unexpected, and sre results ware Loupineds 
in pd 

ence to both the optical and physical characters. | interesting ™ 

terial. . During the long course of labor and study, which these inves- 
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young intricate theoretical sedan and giving promise e of res 
sults before unattained, not only with the new bieveriats, but (from an 
increased knowledge = its optical characters,) with those also, in com- 

on use among 
To falfill the sais which were imposed by these new laws, in 

connection with those enema announced by Lister, it became a 
practical question how far skill in manipulation, to give the requisite 
curves, and mechanical Seetvaetind to secure most, if not all, the prac- 
tical matte ig required by the observer, could be made available. 

a half years since, I satisfied myself and others, that the 
limit esi by the high authority of Mr. Ross, to the angle of aper- 
ture, was erroneous, and that this limit had no existence short of 180°. 
The question whether theory eee bounds - human skill, nnd thus 
satisfactorily determined, a question ‘no less serious arose as to the 
means to be employed to make the largest stainable angle of pei 

© years since, angles of aperture of 170° were obtained by me, os 
a sacrifice of the working focus seemed then an insuperable bar 
the employment of such objectives, as ordinary working and ssailable 
powers. Every increase of their capacity in one direction, seemed 
ee at the inevitable expense of some — necessary capacity in 
another. 

croscope as a a pertvee pei tet nt. 
Such, » then, is a brief sketch of my labors in connection with a 

but to a "earalons Study of the characters he ials them- 
selves,—the disc very of new qualities and capacities in glass, t new 
laws 0 combination, the union of the various cpa 

eevee Co Plate Engravings on Stone, (from @ letter 
from Lieut. oe Seems; 4 o J. D. Dan ademas New {from Jan. 17, 
1852.)—I enclose some nee ns of lithographic oe printing of 
the plates to be in the ' forthcoming Coast Survey Report { assume that you are interested in any moe of this kind, and the specimens we 
are now obtaining show so grea an advance that it is worth reporting: 

The process is briefly as follows. A copper plate being duly en 
graved, it is inked and an impression is taken on transfer paper. A 
good paper, which wetting does not expand, is needed, and a fatty 
coating is used in the process. ‘The transfer paper impression 4 laid on the smooth stone and run t hrough a press. It is then wetted, heated and stripped off from the stone leaving the ink and fat on its 



Miscellaneous Intelligence. 293 

face. The heated fat is softly brushed away leaving only the ink lines. 
From this reverse Impression on the stone, the printing is performed 

Note to Dr. Kirtland’s paper, page. 215.—A lower degree of 
cold has recently been experienced throughout the west than occurred 
during the ten years prece ing. 

On the 16th and 17th of December, ult., the temperature was as 
follows, viz..: eee 

Dec. 16. Dee. 17. 
-6 im ae At Cleveland, . “ ‘ : 

Painesville, og ‘ -8 - 
ndusky, eteg a 

Elyria, ‘ —12 — 
Ravenna, 5 ; - —12 

aa ie 
Zanesville, : ; -9 
olumbus, . -5 hes 

Marietta, . 5 -3 -2 
Cincinnati ag 

The schedule places the extreme of cold six degrees lower on the 
he lake, than was 

cury fell as low within two or three degrees, as at this point where 

* The specimens sent us fully sustain Lieut, Hunt’s remark. His letter continues, 
“The ishments in New ‘York which do good transfer work, are J. scker 
Mman’s, 379 Broadway, and D, McLellan, Spruce street. Both are employed on t 
Coast Survey Report.” ee ae 
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It was a cloud of these snowy spictla, thus formed, which enveloped 
the steamer Mayflower, and resulted in her running ashore. Passen- 
gers on board of her, though surrounded with falling snow, could ocea- 

sionally discern the sun and clear sky overhead. occurrence of 

water was comparatively warm, was extraordinary. ur coldest 

weather usually happens in. February, when the lake is extensively 

covered with ice. The northern birds seemed instinctively to foresee 

or anticipate the approach of a severe winter, for the white Arctic owl, 
pine grosbeak, red poll, and white snow birds appeared in the month 

of October; an occurrence never before observed. 
6. On the Cold of the month of Jauuary at Eutaw, Alabama, Lat. 

32° 46’ N. Long. 11° 3’ W. of Washington; and on the Aurora of 
September 29th, (from a letter from Mr. A. Wincuett, dated Jan. 30.) 

—The cold of the present winter has been remarkable, and so far as 
I can learn, unprecedented. My thermometers for four days beginning 

with the 19th Jan., stood as follows :— 
Day. Sunrise. 9 a.m. 3 P.M. 9 P.M. Mean. 
19, 5 6 9 6 6:50 
20, 2 8 21 19 12°50 
21, 15 22 34 31 25°50 
22, FO BO 28 21 21°75 

I am unable to find any record of observations made in this latitude 
or lower, indicating an equal degree of co n the morning of the 

were at this time all illuminated completely to the horizan and of a uni- 
form blood-red color. At 8 P. m., there appeared in the north a well 

mals tinged with evanescent hues of purple, green and red. The 
play lasted till near midnight.’ 

7. Indi il-storms.—Lieut. Col. Svxes, at the meeting of the 

latitude 20°, though just to the north of this hail-storms are very abuttd- 

acter, and these are given from European testimony. On the 
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April, 1822, at Bangalore, a hail-storm killed many cattle, the hail- 
stones being represented by the natives as large as pumpkins. Three 

days after the storm the gentleman who gives an account of it, says, 
“I went to the spot and found the carcases of twenty-seven bullocks 
lacerated by hailstones; also dead birds. In a tank 300 yards in cir- 
cumference, half of the surface was covered with floating masses of 
hailstones which had been carried down the ravines two days before ; 

some of the masses were five and a half inches in thickness; the hail- 

stones were angular and oval, and some measured three inches in 
diameter.”** 

. At Kamptee, on the 8d of June, 1823, an officer writes, “ the hail- 
? ’ 

pigeons’ egos. Men, animals and birds were killed; in the village of 
auda alone, six. persons were killed and seven others dangerously 

bruised. ; 

At Calcutta, on the 20th of April, 1829, the editor of the Bengal 

Chronicle says, “one of the hailstones brought to us was larger than a 

uck’s egg ;” many of them were angular fragments of ice, and seve- 
ral natives were killed 

: s egg; five p 

in the neighborhood. At Alhahabad, on the 5th of May, 1833, a hail- 

stone weighed 62 ounces troy, and measured ten inches in circumfer- 
ence. At Chunar, on the same day, the gentleman writes, ** blocks of 

n 
Stone in the bazaar weighed two pounds.” On the 16th of March, 

l Raneegunge, a gentleman traveling in a palkee, writes, “ 

palkee top yesterday was broke through in three places vs smi dit 

ference, and ‘another weighed eleven ounces. At Benares, in Fe 

ary, 1836, some of the masses of ice weighed two pounds. At Secur 
derbad, on the 30th of March, 1837, some of the hailstones were two 

* This the third after the fall, in the scorching month of April. 

t Botabecs ry pastes pe much larger than hen's eggs in India. he 
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inches in diameter. At Dum Dum, the artillery cantonment in Bengal, 
on the 8th of April, 1838, two hailstones were e picked up which meas- 
ured sixteen inches in sitemefercnt ce and more than five inches in 
diameter. At Jaulna, on the 14th of January, 1849, the hailstones 
were as large as billiard-balls. On the 5th - woomeey ain at 

1850, some hailstones were as large as cocoa- nuts ; the writer say 
sd | Hes within the mark when I say they were as large as cocoa-nuts.” 

8. Meteorology of St. Bernard and Geneva.—Prof. E. PLaANTAMOUR, 
in the Bibliothéque ‘Universelle, Nov., 1851, xviii, 177, has published 
an interesting paper on the climate of St. Bernard and Geneva, for the 
year 1850. The following table, made up from the several tables in 
the paper, present some of the results. 

‘Temperature. Barometer. Rain & Snow. fIntens. of Nek | Clearness of sky. 
—~— Sn ne 

Gs SUB. St BL] G. | SLB.) G. (St.B./ G. St. B/G. SB. Cent. Ss m. | mm. | m NE: SWINE: Sw] mean /mean.jdays clear. 
Jan. |— 2°52°-11-00 72618 558 46] 41-5) 146°611-05:1/2-20:1] 0°89) 0°55 9 Feb. |+ 4°00 |- 5°58|731-20'565:35| 235) 131-8050 |25-29 | 0-53/ 0-42] 8 | 14 
Mar, |+ 2-40 |— 8-29 ae 93|/562'34) 47; 38°51214 [7:36 | 0°33] 0-33] 16 | 17 
Apr. |+ 8°09 — 3°70}722-07/559°88]128'8) 133-3]1-:25 |230 | 0-76] o-78} 1 | 0 
May |+10°88 - 1:56]723-72/561-77|112°9| 124-212-00 |0-83 | 0-61] O72] 2| 5 

ne {+16 8]727-38'567°80] 66°4 2°55 11:55 | 0°58) 0°63} 4) 5 
July [+1768 + 5°42/727-11/567-76| 36:0 36-2/1-11 [611 | 044/054] 7| 7 
Aug.|+16°94 | 5-03]727-621568:19] 85-7 108°7}0-70 |146 | 051/068) 8 | 8 
Sept/+12°66 + 031]728-62/567-20] 78:1| 35-12-62 0°36| 0-55) 16} 8 
Oct. 1+ 7 75]723°13/559°82] 60-4| 108-5]1-24 [3-03 . | 0°67| 0-62] 6 | 10 
Nov./+ 5°97 - ond ati 563-72] 760; 141-0/0°58 (275 | 0-58| 0°54{ 9 | 10 
Dec. |- 1°38 - 6 51/564°37] 23-7] 48-911-34 (3-04 | 0-87} 0:33] 1 | 19 
|Year|+ 840 a oad be 11/563°86]737°7|1119-5]1:28 |2°55 | 0°60 ee 

The ciate temperature of Geneva for 1850 was about $a 
less than for the ten years 1841-1850; and that of St. eps of 
a degree less, The greatest cold at Geneva was on the 11th of Janu 
ary, when it was —13° 20 

The column of barometric claves seu for St. Bernard, give the 
mean pressure at noon. The mean pressure at 6 a. M. for the year! 0°35™™- less than at an at 6 Pp. M. 0-02mn- sgronier than at noon; at 
8 v. um. 0-19™™- greater; at 9 p.m. 0-25mm- ter. 

The rain and snow was of less amount — usual, and especially 50 
at St. Bernard. The relative quantity for the seasons at Geneva was 
2 p.c. in winter, 33 p.c. in spring, 26 p summer, 29 p. ¢ 12 autumn; and at St. Ber > 29 p.c. in winter c. In spring, 18 

p. c. in su r, 26 p.c. in autumn. ‘Thunder was heard 22 days at 

July and August, and three in Septem 
The northeast winds were unusually Sie during 1850, especialy at St. Bernard. In February, August and No vember, eerie 
val 

reverse was true. In the column of winds above, the ratio “of N: E, to S. W. winds is given. 
he sky was rather €learer than usual at Geneva in autumn, and 

somewhat less so in summer. At St. Bernard, the winter was ¢ 
than usual, and the other seasons scarcely varied from the mean. 
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9. Gold of Australia.—We cite the following from a pamphlet on 

the Australian gold by Rev. W. B. Clarke, for which we are indebted 
to its author. The particular locality where gold was first discovered 

in 1851, was at the junction of Summer Hill creek with the Macquarie, 

33.miles west of Bathurst and about 170 miles west of Sydney.* 

and from the result of those inquiries, conducted on scientific princi- 

ples, and backed by occasional additional proofs, it was openly declared, 

that gold exists in ‘considerable abundance” in our “ schists ant 

former had spoken, so late as 1849, to the Ministers of England, upon 

the subject of gold in Australia, all the encouragement he received ‘was 

in being told not to let them ‘ have too much of a good thing. 

It is not necessary now to detail the careful processes by which 

but who had been 

Lamk., from the Dead Sea. It is not mentioned whether this coral oc- 

curred where the water is supersaturated with salt, or only in the estua- 

Ties of rivers, es 

The following account given by Mr. Monk (son of the cehdapes 

Bishop of Gloucester and Bristol,) of his feelings on pees: A 
on taking leave of the shores of the Dead Sea, deserves special nouc - 

Not only because it appears true to nature, but use it onggers 

* The remark ci y. Mr. Clarke, on p. 119, of this volume, should read 

«000 ee Tat Cite ape ere” instend of “00° west of the Urala” = 
Secoxn Serres, Vol, XIII, No. 38—Mareh, 1852. 38 
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the mind the suspicion that other travellers, who have described the 
e, have be 

scene I had yet beheld in Palestine. The Dead Lake itself was-as 
brightly blue as those of Italy; the mountains of Moab and the Am- 
monites lified their lofiy line against the early sun, and wore a purple 
hue over their multiplied cliffs and promontories.” 

“Then came sunrise, first flushing the light clouds above, then flash- 

™~ The roads from hence to Jerusalem is drear and barren, and nothing 
but Bethany occurred to divert my thoughts from dwelling on the beau- 
tiful Dead Sea.”—From an article on the Dead Sea, by Dr. R. J. 

uring the rapidity of the fall of the rain drops. The window of a 

drops on its descent passes, say, by the upper angle of the 

a certaial 

40,000 
meters an hour; and thi§ gave 1] + idity of 
the fall of the rain, ee es 

12. Means of preserving indefinitely Monuments consisting of Mar ble 
or Limestone ; by M. Rocuas, (Comptes Rendus, Dec. 1, 1852, 622-)— 
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a he has succeeded in subjecting limestone toa proc céss of * silicali- 

r exhumation, may in this way be rendered firm. and e 
13. Annual Mortality of various Cities of the United States, and 

other places.—We extract the following froma valuable paper on the 
sanitary soiutisie on of New Orleans, by J. C. Simonps, M.D., from the 
Charleston Medical Journal and Review, Sept., 1851.—I hete, present 
the mortality of the cities of the United States, carefully calculated by 
myself from authentic data. e data, the principles of the calcula- 
Sno, and the ence will be hereafter published, the result only 
being here give 

Average Annual Mortality of various Cities of the United States. 
24572 Boston, 39 years, 1811 to 1849, ‘ 

Lowell, 13 1836 to 1848, . * ‘ 2-1194 

New York, 45 “ 1805 to 1849, . . ~~ 29622 
Philadelphia, 34 “ 1807 to 1840, . j : 2:5510 

Baltimore,” 14 “ 1886to 1849, . . .. 24917 
White 2:4826 

Charleston, 27 “ 1822 to 1848, Blacks, "6458 
| Both, 2-5793 
Savannah, « 1840 to 1847, Whites, 41616 
New ( Orlenis: ti «  —- 1846 to 1850, . 81017 

Annual average - heh’ i other pace 
Massachusetts,* 1847-48 : eee 
Twelve counties of Englandst ; Se : ‘ 1:93’ 
Twenty-six citiest j ‘ ‘ ; : tte 

Males - ‘ . - Sea . 

London, { Females; pune A Ot CRE ae ee 
; Males, . : . ‘ ‘ ; 

Liverpool,t \ Pethhted: é ‘ : ; ‘ f . 815 

Liverpool,§ 1650, Fear 

Manch d eoensiéd : . . is Se ae 

anaes Females, . ‘ 3°31 

14. Eruption of Mauna Loa, (From the Botymeaad of Aug. 23d, 
1851; communicated to the editors by D. D. Batpwin.)—A Hilo cor- 

respondent under date of August 12, writes, “The great crater on 

una. that was generally. thought to be quite extinct, is now in 
action, For a OF 2 s a heavy cloud, having the appea oe of 

or mist, and presented a sublime and awfully grand appearance, sae 

ing forth flames and cinders that fell again in showers at a distance. 

equent communication reports the eruption as having contin- 
ued tivslen days. 
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15. Electro-Telegraphic Progress, (Athen., No. 1261; from the 

Builder. )—The Submarine Telegraph Company are getting made sev- 

eral new metallic cables, in addition to that already in operation—one 
conductor being already insufficient to convey the multitude of des- 
patches now exchanged between London and the continent. The facil- 

causes a few minutes break in the communication. e desideratum 

Es s oe oO = ie) = fo) 2 S Qn Oo So fa) ° = cn i=} fe) 3 te fe) ro o = ° | gq 
S S J oO ° = io) o 

dissolved in ether—a small quantity of gutta percha: is added, which 
readily dissolves. This is employed with the ordinary materials for 
the processes on glass,—the picture being developed by pyro-gallic 
acid. extraordinary sensibility of this preparation may be infer- 

ass 

more adherent than the ordinary collodion or albumen :—we may, 
fore, expect many valuable results from Mr. Fry’s discovery. 

T%,, Perturbations of Uranus, (Atheneum, No. 1261.)—The Paris 
correspondent of the Literary Gazette says :—* A curious fact for’as- 

ronomers has just been ascertained. In the pers of the celebrated 

there i 
800, he and irckhardt were of opinion, from calculations, that there 

ve @ planet beyond Uranus, and they occupied themselves for 
Sometiine in trying to discover its precisé position.” 

18. the Structure of the Lunar Surface, and its relations to that 
of the Earth; by James Nasmyrtu, Esq., (Jameson’s Edinburgh New Phil. : 1851.)—Some of the principles brought forwa 
in this paper by Mr. Nasmyth, will be found in a paper by J § in this Journal, 2nd series, ii, 335-855, 1846. and iii, 94, 1847. 

pleryx.—A live apteryx has reached the zoological gardens, London. % ‘ gee 
. OBITUARY. ~~ : 
AMES E. Dexay.—Dr, Dekay died on the 21st of November last, at 

his residence on Long Island, at the age of 59, He is extensively 
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known for his various researches in natural science. He was educated 
for the medical profession, and pursued his studies in Edinburgh, Paris 
and German His travels at this time extended into Turkey, and in 
1831, 1832, he jinblistied his Sketches of Turkey. After his return, his 
attention was soon given to the study of natural history, and the principal 
~_— of his labors are found in many —_— published in the Annals 
of the Lyceum of Natural History of New York, and in his voluminous 
reports in 4to, on the Zoology of the State of New York. In the social 
relations of life, his uprightness, amiability and cheerful sagan, 

endeared him to all who shared in his ———s The vast labors, 
demanded of him in the preparation of his State 7 “ Aileen, 

impared his health, which he never tre fully regai 

pwarp LasseELL.—Prof. sell, till asians Pro ofessor of 
Chemistry in Williams College, Mass., died at Auburndale, near Bontoh 
on the 31st of January last, aged 40. 

VI. BreLioGRAPRY. 

e save 
Fifth Annual Report of the Board of Regents oft the Smithsonian 

avn 326 pp., Svo. Senate Doc., Special Session, March, 1851. 

—The Smithsonian ‘Institution is déing a noble service for the country 

in various w ways. Systematic scientific researches and ex plorations are 

encouraged by it, plans and directions as to seine of investigation are 
Published and distributed, and efforts are made to give uniformity to 
the instruments and other means of obser ato Prof. 8. F. ? 

the Assistant Secretary, a thorough and ‘accomplished naturalist, has . 

<a as of gee science. Scientific memoirs of peed value, 
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same time distributing its results among those who will render them 
available to the country. A library of indefinite extent is in the course 
of collection, and the labors of the able librarian, Mr. Jewett, are de- 
voted also to the general progress of libraries throughout the country. 

these and other modes, the will of Smithson is faithfully ida 
out by the Institution under the direction of Prof. Henry, its learned 
Secretary. The Report gives details of its various operations of a 

_ most gratifying kind. 
3. On the connection of Geology with Terrestrial Magnetism, show- 

ing the general polarity of matter, the meridional structure of the 
crystalline rocks, their transitions, movements and dislocations, includ- 
ing the sedimentary rocks, the laws regulating the distribution of me- 
talliferous formations and other terrestrial phenomena; by Evan 
Horxins. 2nd edition, 200 pp., 8vo, with 30 plates and numerous 

his speculations and conclusions, is found in sianectis 
. Photography : a Treatise on the Chemical ation produced: by 

Solar Radiation and the production of Pictures from Nature yf v4 
Daguerreotype, Calotype and other wees art processes ; by Ros 
H of Mech. Science in the of Practical Geclogy, 
author of Researches on Light, the Poetry of § Science, etc.; with ad- 
ditions by the American editor. 266 pp., 12mo. New York, 1852. 

. Humphrey.—Prof. Hunt, the author of this work on photography 
is well known for his able investigations in this department of the arts, 
and his profound knowledge of many branches of physical science. 
His work is the result of experience as well as study, and shoul be 
in the hands of all engaged in photographic operations, both the pro- 

artist and the amateur. The author Ming of the history of the 
science, its theory, and its various processes on paper, silvered plates 
and other materials, giving all the minuteness of detail Po ae Fe by @ 

illustrated by wisiliciis representing instruments, be tee ‘containing Portraits of Daguerre and Neipce, and two lithographs representing eas and cee a cootes, We Al 
ay of the Creator, or the Natural Evidences of 

Final Cause ; 5 Ohkene Tayitor. 282 pp. 12mo. New York, gpI. C. Soribaibe, SoPks Object of this volume is to sustain the idea of a pet 
sonal Creator, against certain pseudo-scientific arguments, and at mm 

oO 3 So a = ot a5 ® a>) @ 3 as 5 gq Ou Hw e. Q os Oo ca o a 5 

more than this, that science has stood so firmly against it, and especial! 
geologists, that the anthor of the Vestiges, in his supplement, actually 
endeavors to prove that men of science, are men of one idea and there- 
fore not competent to judge, 
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6. Occultations visible in the United States during the year 1852; 
computed b Joun Downes, at the expense of the fund appropriated 

c, shed 

rate catalogue of the Malayan fishes, with annotations and descriptions,. 
y TuEopore Cantor, Esq., M.D., of the Bengal medical service. 
4 ~~ 460 pages 

- Ray Society : British wipes aoe rae re figures: of 
a, the species; by J. Atper and A. Hane rt V, ~London, 
1851.—This volume is jhe second whd fetininio Hee sa of the Ray 
Society publications, for the year 1850. It contains sixteen 4to litho- 
graphic plates, partly colored, os numerous — and giving 
os of structure. Part VI will finish this valuable 

y Society: The British species of sedis ‘Takin eluci- 
rete by eae Sporidia; by the Rev. W. A. Leieuron, B.A., &c. 
‘London, 1851. 102 pp., 8vo with 30 plates.—This work appears as 

the first volume for 1851; the second will be a monograph on the Cir- 
ripeds rs Mr. Charles Darwin: 

Society is contributing much to the progress of science and 
éepecially British science. The works published are a high value and 
authority, and are copious in hice illustrations of species. Su rip- 
tions (the sum is a guinea a year) are solicited ni all interested in 

9. An Introduction to the Atomic Theory; by Cuarves Dasa, 
M.D., F.R.S., &c. 2nd edition greatly enlarged. 502 pp., 16mo. 
Oxford, 1850. 

10. Annals of the Lyceum of Natural — of New York. Vol. 
V, No. 3, pp. 78-120, and Nos. 4, 5 ~184 

C. B. Apams: Descriptions of new speci cies Te varieties of the land 
shells of Jamaica, p. 77.—New freshwater shells of Jamaica, p 

On the habitats of certain species of land shells, p. 100. —Catalogue a 

the land shells of Jamaica, p 
EO. N. Lawrence: Descri tions of new species of birds, with a 

ray pp. and 121.—Additions to North American ornithology, pp. 

J a L. i Conte: Descriptions of tie species of Coleoptera, 
ee California, pp. 125-184, and to be conti ued. 

. Journal of the Academy of Natural Sciences of Philadelphia, 
2nd ser., Vol. Il. Part II. pp. 81-184, 4to, with plates 10-16. Phila- 
delphia, 1852. 

Art. 9. R. C. Taytor: Geological notes on the auriferous porpbyry 

age next the Caribbean aoe in the province of Veraguas and Isth- 
us of Panama, p. 81, 

10. _W. Woopnouse: The North American Jackal, Canis frus- 
tror, p. 

ll. D. D. Owen and B. F. Suumarp: New Crinoidea from ‘the... 

Sub-carboniferous limestone of lowa and Illinois, p. 89, af Rhee 
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s 12. J. Cassin: Dias of Owls presumed to be new, inthe 
_ collection of the Academy, p. 95, pl. 12. } 

13 and 18. J. L. “pare TE: An attempt to classify the Longicorn ‘ 
peers’ a _ part of America north of Mexico, pp. 99 and 139, — 

‘14. J. : Monograph of the Birds composing the genera Hy- — 
ropsalis, Hagler « nd Antrostomus, Nuttal, p. 113, pl. 13 Antrosto- 

ny, p- 125. 
. J. Casstn: New species of Paradisea in the collections of the | 

Academy, p. 125, pl. 15. 
» J. Lery: Description of a new species of Crocodile from thet 

% Miocene of en p. 135, ; 
9. D. D. Ow : Descriptions of two new minerals and a new only | 7 

p- 170. 4 
Proc. Acap. Nar. Sct. Puriap., vol. v, No. 12. NOVEMBER, 1851.—p. 807, — 

A new fossil Crocodile, C. antiquus ; J. Leidy.—p. 308 ‘ 

phinus, Leidy, which ar ; 
cretaceous beds —p. 328, On the locality of the fossils fore the “Mauvaises al 
of Missouri Owen.—p. 829, Fossil Chelonia, pees m the Green sand of 
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ri 
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Arr. XXVII.—The Permeability of Metals to Mercury; by 
Prof. Horsrorp of Harvard. 

Danrez observed that bars of lead, tin, zinc, gold and silver, 
became penetrate | 
mersed in it. He noticed that mercury combined to form a 

. Annals of Roy. Inst., vol. i. 
-Béttger prepared amalgams of barium, manganese, cobalt, nickel, zinc, silver, 

: u ; lead, copper and b uring salts of these metals 

Klauer 0 e forma: A ar i esium a upon pouring 
salts of these metals upon potassium males ollaston, Berzelius, Davy, Berg- 
mann, Damour, Débereiner, Serullas and Tennant lite a uy esearches in a s c e ; eae 
this field. The production of amalgams by electrolysis are well 

ogg., 52, 187. sie 
Seconp Series, Vol. XIII, No. 839.—May, 1852, i eeenoales' 
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to give, in the following paper, the results at which I have 
arrived.* 

Experiments with Lead.—The bars employed by me, witha 
few exceptions for specified purposes were cast in paper moulds 
surrounded by sand, of a diameter varying but slightly from -0U6 

m., aud of variable lengths to suit the objects of experiment. 
The following inquiries were submitted to experiment. 

I. Has the bar saturated with lead increased specific gravity ? 
Bars of lead, after standing in a cup of mercury until they had 

become saturated with the latter metal, were taken ont and care- 
fully scraped to remove the surface coat, and the specific gravity 
ascertained in the usual manner. ‘The following determinations 

d ” were made, 

Sp. gr. of lead. Sp. gr. of lead and mercury. 11-431 ug tes ae 
11:405 Sdrawn bars. 11-426 
11-407 rag ee ee 

11-415 
11-414 average. 

11-421 average. 
11-423 
11:405< cast bar. 11-464 cast bar. 
11-387 : 

11-405 % 
They seem to indicate increased specific gravity. 
The irregularity of these results led to au experiment to ascer- 

tain if there might be cavities in the bar. The specific gravity 
of mercury being greater than that of lead, as 13°575 (Fahren- 
heit) is to 13-445 (Berzelius), a bar containing cavities would 
have when saturated with merenry a higher specific gravity than 
a bar without cavities, similarly saturated, 
‘The following are the weights before and after being saturated with mercury. a 

Increased to” 
I. 46342 gr.oflead. 2. , ‘ 46730 gr. If. 48403 « “ es cc (SO 
Ill. 62051 « ae : , a 63153 “ 

: Increase, 

I. 00888 grammes. 
If. 00787 ¢“ 
ILI. 0-1 102 “ 

The result was unsatisfactory, nearly equal weights of lead 
had apparently absorbed weights of mercury differing from each 
other by a hundred per cent. — 

~ # I met with the first exhibition of the experiment of Prof Henry in the labora- 
tory of Prof. Ten Eyck of Aiteayod a 
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Upon examining the bars where in contact with the mercury 
they were corroded and lead was found dissolved in the mercury. 

More lead might have dissolved from one bar than the other. 
Another experiment made to determine the expansion of a bar 

of lead, by the absorption of mercury, to which reference will 
be made below, confirms the opinion of higher specific gravity 
of the amalgam 

oe What is the velocity of transmission of mercury through 

It was observed by Prof. Henry that the progress of mercury 
was more rapid in cast than in hammered lead. Upon noting 
the progress from day to day, most unexpected results have pre- 
Serited themselves. In a vertical bar with the mercury at the 
bottom, the progress is at first rapid. It diminishes in velocity 
however from day to day, until after several months having 

reached a height of between 0° sb seven inches, it is not one 

thousandth as rapid as at the on 
A hollow bar of lead of 4th ied calibre was erected in a cup 

of mercury. The latter metal rose 

In 6 hours, 2 ; ; ‘ 0-062 mm. 
** 18 hours more, . ; , one = | 

oS day ee a ORE 
' Ss 2 One * 
“ ee fs O01 «, 

“118 9 . .s Ou ™ 
a3 5 ce ‘“ c 0-007 “ 

6 53 6c ts ; 0-006 “ 

“ce 53 “c cc * OoLZ « 

Total, 313 0: 155* 

In two cast bars it rose somewhat more rapidly, and to a total 

greater height. In one (a) the velocities were as follows. 

In 24 hours, ; ‘ j ; 0-085 mm. 

_ “ 24 hours more, . : ; . 0010 

* segeys Skanes ; ome ss 
c 90 ¢ L i 

“& 53 ‘ O-U2L 6c 

eee, SM al 6c 0-005 * 

Total, 234 « 0177 
“essai hse sedan Sin li mime iain cent -—Lieeay Raacaaacachaeal-- tal 

* The mercury arose in a second similar hollow bar,— 

In 24 hours, b. ciehase “es = 
“6 days more, - - ti » : ootd 

digycia ke anienoged al cele ool 

Qebestriasen ae mtrted with mre at a sere 
te of 

its mercury by evapo 
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: In the other (b) which was composed of short pieces fused to- 
gether the mercury rose 

In 169 days, m4 BOP 0-224 mm. 
“« A7 days more, . : ‘ OUI = 
“ 53 “c 6c Bs ; . 0015 « 

Total, 269 7 0250 « 
Placing these results side by side we have the ascent of’ mer- 

cury in twenty-four ho 
In drawn lead, . ‘ i : 0-070 mm. 
Witist os byron i ; » 0085: “ 

The total height to which the mercury rose during the time of 
experiment 

In drawn lead, = 0143 mm. 
s; Cnet e (a) = 0177 “* 

ce “ (b — 0-250 ce 

The last result confirms a further remark of Prof. Henry, that 
the mercury follows the seams of a cast bar, rather than the more 
homogeneous portions. It is obviously a case of capillary attrac- 
ion, the mercury ascending between the walls of narrow fissures. 
Ill. Does gravity influence the transmission of mercury ? 
Mercury was presented at the top of a bar 0:80 mm. in length. 

though it became saturated discharged no mercury. 
Gravitation evidently facilitates the transmission of the mer- cury when flowing from above downwards. It of course op- 

d 
IV. Does the mercury which passes through the bar of lead contain the latter metal in solution ? 

V. Is the lead contained in the bar derived from the end of 
the longer leg of the syphon, or from the interior of the bar as 
well as the end? 

In the latter case the interatomic spaces would be increased, 
and the mercury under the inflnence of capillary attraction and 
gravitation, might be expected to flow faster, To ascertain if 
this might be, a syphon bar was arranged, of diameter -0U6 mm. 
—total length one decimetre. The amalgam dropped into @ 
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weighed porcelain cup, and was determined at intervals of ten 
days, and finally after a lapse of but four, emptying the enp after 
each weighing. The quantities that flowed through in the pe- 
tiods to ten days were— 

Ist ten days, . aa y oa A169 
ie a : : 5:7906 
3d, « « 86281 
4th,“ # . 41-4976 
Bile) oes 15-4280 
6th,“ « 18-9119 
Teh Mrerey 24-6699 
Sth, « ; ; . 295954 
Oth, Meestios ns, : . 34-6036 

10th, « 5: » 40-0351 
4 days more gav » « 173920 e : . 

equal for ten days to, 43-4806 

Total, 104 days, 211-9691 
It will be observed that the quantity flowing through in the 

last four days of experiment was not as great a proportional in- 
Crease as that of the preceding ten days. ; 
A second experiment was made with another bar, employing 

the same mercury, now more or less ‘saturated with lead. 
The length of the bar was 0-070 mm. and the diameter 0-006 

_ The first two weighings were at intervals of ten days, the 
remaining weighings once in five days. 

There dropped in the : 
Ist and 2d five days, . » .  48°2735 grammes. 
oa *. Ah ‘ : “ 66-5655 
5th, igsiiticess . 316409 @ 
6th “ou 29:7585 
7th, ee tan _ 813590 « 
Sth, we ; 30:1640 
9th, i . 96-3460... ..“ 

10th, ‘“c (73 % 39-9694 ¢ ; 

11th, Hoe Me 36-0043 
12th, « « 312365 « 
13th, aia ee 31-5286 .. « 
1th, Cee 319999 « 

Total, 70 days, 4438452 * 

The first suite of experiments led directly to the conclusion, 
that the increased flow of mercury in a given time, was due to 
the increased porosity of the lead—to increased capillary attrac- 

— The second suite of experiments did not sustain this con- 
Clusion. In the first place contrary to expectation a new ba 
transmitted more ihereuty, than the bar conceived to have be- 
Come highly porous by use. And in the second place the quan- 
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tity transmitted in a given time, soon attained a maximum from 

which it varied but little to the close of the experiment.* | 
The 5th, 6th, 7th, Sth, 12th, 13th and 14th weighings gave 

quantities varying but little from each other. The 9th exceeded 
any of the preceding determinations so much that I was led toa 
careful inspection of the circumstances attending the experiment. 

I found the bar more deeply immersed in the mercury. Its posi- 
tion was maintained for the two succeeding experiments, and then 
changed to that oceupied at first. These weighings led to the opin- 
ion that the cause of the discrepancy was the unequal absorbing 
surface, to which the mercury had been exposed. More mercury 
had passed into and through the bar in one case than the other. 
This view was confirmed by an especial experiment to ascertain 

VI. What is the influence of the extent of absorbing surface 
exposed to the mercury ? 
Two bars of equal length and diameter were taken. They 

were bent into syphons and the shorter leg dipped in a solation 
of gutta percha in chloroform—a sort of collodion which 1n- 
crusted them with an impermeable envelope. After drying, the 
gutta percha cuticle was scraped from the eud of one bar—ab 
from the end and nearly an equal portion of the side of the other. 
The shorier legs of both were placed in the same cup of mer- 
cury and the longer legs in other weighed cups. 

‘I'wo drops fell from the bar haviug the larger surface before 
any fell from the other. After nine days the quantities were 
weighed. ‘Through the bar having the greater absorbing surface 
there had flowed, . : . 38902 gr. 

_ Through that having less, . , 2-1285 “ 

It might be supposed that the syphon action would be limited 
by the height to which the mercury rises in a vertical bar. A 
experiment was made to ascertain 

ry 

A bar was saturated with mercury and then bent into the form 

of a syphon—the shorter leg being 0-150 mm.—the longer 0-800 

dropped from the longer leg. As the bar was saturated. with 
mercury, the height to which the latter metal rose in the syphoa 

* Experiments undertaken since this paper was sent to'the Journal, show that the 
above conclusions may require some modification, At the close of the above series 
of experiments, the quantity of mercury passed in 5 days was a fraction less t 

32 grammes. At this stage, the surface of the bar-syphon was rubbed so as to - 
3 esent a continuous amalgam. Thereafter the 

flow of mercury ray idly increased, until at the date of this note (March 8) @ bar- 
pa less than 0006 mm. in diameter and 0-070 mm. kc discharges in 24 hours, 

extraordinary quantity of 40° grammes. : 
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could not be ascertained. It is evident nevertheless from this 
experiment and those detailed yore inquiry (11), that the prog- 
ress of mercury is so slow after having penetrated some 0-150 to 
0200 mm. of mere length, that length influences more than ver- 
tical height. From the results of the first and second series of 
experimeuts, arose naturally the inquiry, 

VII. Does the mercury saturated with lead flow through 
leaden bars ? 
The following experiments were made. 
Ist. Two syphon- shaped bars were placed in mercury that had 

once run through lead. In three days drops fell from both. 
ercury it which lead had been standing for months, and 

which was viscid from the presence of crystallized amalgam, 
was taken, and two bar syphons, one saturated with mercury 
and the other pure, were placed in it. In due time the amalgam 
fell from both. 

3d. Three syphons of nearly equal length were placed in 
cup of mercury. In due time the amalgam dropped from al. 
In a few days the cup was emptied. As it ran through it was 
received into a second cup, from which when the first was emp- 
tied, it pee poured back, to run through a second umes and a 
third, and so on. 
The atealeae thus ran through some twelve or mare times. 

It was saturated when it first came through, for it had every fa- 
cility for acquiring the largest measure of lead i could hold. In 
this condition it ran repeatedly through the bar 

The quantity of liquid amalgam Sauiament and there accu- 
mulated in the cup, at each end of the bar, crystallized amalgam. 
he mercury had evidently evaporate 
Bars brittle when first withdrawn from the mercury in time 

recovered their tenacity, and apparently, with the loss of mercury 
Yy evaporation. This led to analyses in answer to the inquiry, 

hat is the constitution of the bar saturated with mer- 
cury when in contact dies the mercury, and also after long exr- 
Posure to the atmosphere 

An analysis of the Cea bar—the lead determined as sul- 
Phate* and the mereury as sulphide, gave of 

* An analysis of the saturated bar, by a ing under a mixture of carbonate of 
Soda, cyanid of potassium and sand, gav 

Le ab os ‘ ‘ 2 i 96°53 
Mercury, - - - - - . - B47 

100°00 
Another gave of 

Lead, - - - - - 94°25 
Mercury, - a ae - Ss - 676 

10006 

ig aloe tias if the loss by vaporization nove ee emtraced ‘eer 
eury, it included some of the lead in 
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ei * Tee Pre IS oli : .* GOs 
Mercury; =". ad : ; 3°63 

! 99-95 
IL Another analysis of the same gave of 

Lead, . é 96°39 
Leaving of mercury, 3°62 

: | 100-01 
I. An analysis of the bar after seven months exposure to the 

atmosphere, gave of | 

“Mercury, _ . ¥ ads pew O83. per cent. 
_. Leaving of lead, . Pe <7 MA 

| 100-00 
Il. Another analysis gave of © , 

Mercury, | ‘ ‘ ‘ . 068 
Lead, . : ic . 99:22 

: 100-40 

two percent. 'T'he lead was determined in the second case as 
sulphate. 

_X. What is the constitution of the amalgam which flows 
through the bar? 

_ An analysis gave by precipitation of the sulphate of lead from 
the nitric acid solution, in 

27348 gr. of amalgam, 
_0°1008. of sulphate of lead, 

leaving 97-48 per cent. of “mercury. 

An analysis of the solid crystalline amalgam, which formed 
about the bar, when in contact with the mercury gave 0: 

t =2:52 per cent. of lead, 

Lead, ‘ , . 36-03 per cent. 
Mercury, é Z r 63-97.“ ‘“c 

~ 100-00 
A cast bar, the surface of which was not scraped, after a little 

time lost no more of its mercury as the following weighings 
show, 
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Weight, =. . beth QZTBis ccs difference. 
20 days later, é 39971 i — 00505 
1Osq%) 3 é 39975 3 +0:0004 
19 a rfhi5'g@ ; 3°9978 i +-0:0003 

At first the mercury on the outside and ends, was at the sur- 
face volatilized. The crystalline amalgam prevented thereafter, 
the escape of the mercury. 

XI. What change will the saturated bar experience, long in 
contact with the mercury ? ; 

_ A straight bar 0-040 mm. long, placed erect in mercury was 
soon saturated throughout. No sensible change in its texture took 
Place till at the end of one hundred and ninety-four days, the 
portion just below the summit began to enlarge, and crack open, 

displaying at the end of a few days crystallized angles andfsur- 
ace in the interior. The crystallization continued for ninety 
days when the observations were terminated. 

All the vertical bars that from the commencement of ex- 
periment had remained standing in the mercury, nearly equal 
os cracked open, more or less throughout their entire 
ength, 

_ The velocity of transmission was greatly diminished. In 
sixty days there fell only 11-4604 grammes. The texture of 

XIL Does the bar expand at once upon becoming saturated 
with mercury ? 
A piece of finch lead tube was split open, flattened and 

scraped bright, and its length having been accurately ascer- 
tained —-+198 mm, mercury was spread over its entire sur- 
ace, care being taken to avoid the points where admeasurement 
ad been made, and where expansion if it occurred was to be 

observed, 
When the mercury had penetrated to the lower surface of the 

bar admeasurement was again made. The bar had not percepti- 
bly increased in length, nor did it, in the first ten days after the 
Saturation with mereury. 

E'rperiments with Tin.—The fact that tin is permeable to 
mercury was noticed by Daniel. The following inquiries were 
Submitted to experiment. fhe sn 
Szconp Series, Vol, XII, No. $9,—May, 1852. 40 
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I. Is the specific gravity increased by being saturated with 
mercury. 

he experiment was made with tin before it began to crys- 
tallize, and after the crystallization had apparently come to an end. 

Spec. gr. of pure tin employed in the experiment, 7:29 
Tin saturated with mercury, , ‘ ; , 7:50 
Tin and mercury—crystallized amalgam, SO 
Il. What is the velocity of transmission of mercury through tin? 
The bars used in the following experiments were cast in paper 

moulds surrounded by dry sand. A bar 0:0U6 mm. in diameter 
was placed in mercury having 0-185 mm. above the surface of 
the liquid metal. The mercury ascended as follows— 

In the Ist day, ‘ ‘ 0:010 mm. 
66 2d, “ce ‘ . : 0-010 6b 

st. 3d “ = 0-010 tc 

«© 4th and 5th days, ‘ ez; 0A O22. # 
Grol oGeh, day, ‘ ‘ 

vey e 8th, ‘ : . 

At the end of six days the bar began to crack open at the bot- 
tom. In fifteen days the mercury reached the top of the bar, 
0-185 mi.—making for the last seven days, a velocity of 0-0137 
mm. per day. 

The movement of the mercury in tin differs greatly from that 
of lead. In the latter this progress is by a sort of inverse geo- 
brite ratio, in the former it is remarkably uniform. 

eury continued to rise, through several days, and attained a total 
increased elevation of 0217mm. Before the mercury had en- 
tirely ceased to ascend, the bar below opened into numerous fis- 
sures, and the entire column of amalgam became eminently brittle. 
__t would seem as if the crystallization arrested the play of affin- ities upon which the ascent of the mercury depended. 

Ill. Does the tin permit the syphon action ? A bar of 0-006 mm. diameter, 0-185 mm. total length, was bent into syphon form and the shorter division placed in mercury. In 
0 

more the bar broke of its own weight. The brittleness of the 
saturated tin bar, taken in connection with the more rapid crys 
tallization, made it impossible to perform the serial experiments 

d. 
IV. Does mercury saturated with lead flow through tin bars ? 
A syphon of 0:170 mm. total length was placed in a cup con- 

taining mercury that had run through lead. In due time the 
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liquid issued from the larger leg of the syphon. Upon analysis, 
the liquid was found to consist only of tin aud mercury—the lea 
had been left behind. In the bottom of the cup was found a 
crystallized amalgam of tin and lead. 

V. What is the constitution of the solid crystallized amalgam 
—the bar of tin saturated with mercury. 

Several determinations were made of both mercury and tin— 
the former as sulphide, the latter as stannic acid. The mercury 
determinations were uniformly too high, from the unavoidable 
presence of free sulphur. The tin analyses follow— 

Tin. 
100 parts of amalgam gave 82-9 per cent. 

“ec “ oe ts 82:3 ts 

a3 ce “c “ 82-4 “ce 

‘e “cc “ ‘ir 82:1 “ce 

“ “ “ce “ 82-4 te 

c 6“ “ce 6c 82:9 “cc 

ec ‘a3 “ “ §$2:°5 “ 

577-5 
Average, : : 82:5 
‘Average of mercury, 2 175 

These numbers give very accurately the constitution, 
ls, 

The amalgam that flowed through, gave ~ 
Te P ‘ - ; 1:55 
Leaving mercury, — . : ‘ 98:55 

100 00 

The amalgam that flowed through, leaving the lead behind, 
gave— 

he, 173 
Mercury, 98 27 

100-00 

VI. The bar of tin as it becomes saturated with mercury, 
begins, as remarked above, ta crystallize. 

If at an early stage in the crystallization, the bar is bent, the 
outside cracks off, revealing a pith as distinct as if it had been at 
first cast, and then a sheath cast around it. 

If the crystallization be permitted go on, the fissures penetrate 

to the centre of the bar. Daniel observed, that a square bar split 
into triangular prisms—the separating fissures following diagonal 
Planes. If the top and bottom of the bar were right angled termi- 

nal planes, the crystallization freed a pyramid, at either extreme. 
he bar being irregularly cylindrical, the fissures were formed 

as in the case of the prism—along the lines of least resistance. 
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‘VII. Does the mercury volatilize from the saturated tin bar? 
An affirmative reply might perhaps have been anticipated from 

the results with lead. In this however as in other respects the 
tin and lead are greatly unlike. 

ar of tin saturated with mercury was weighed at intervals 
of ten days. Its weights were as follows— 

Ist, j ° 52061 grammes. 
After 10 days, . ‘ 52061 i 

Mc 20:6 ‘ 52061 * 
* ee ; : 52061 8 * 

It crystallizes very soon after becoming saturated, and then as in 
the case of the lead volatilization ceases. 

Experiments with Gold.—The progress of mercury in a bar of 
gold is exceedingly slow. This fact was observed by Daniel. 
Under favorable circumstances, in a strip of rolled American 
coin 0-0006 mm. in thickness, the mercury rose, 0-008 mm. in a 
period of 240 days. The surface of the mercury around the gold 
was coated, with a coherent solid amalgam. 

Mercury coming in contact with gold, as is well known, rapidly 
combines with it. The depth to which mercury penetrates, 
seems to be influenced by considerations, something like those 
which prevail with lead. 
_ Experiments with Silver—The progress of mercury in silver 
1s scarcely more rapid than in gold. It rose in a strip of Ameri- 
can coin 000009 mm. thick, but 0-0085 m. in 240 days. 

The circumstance that both the above metals were rolled, and 
of course compressed—and the fact that both were alloys, doubt- 
less impeded the flow of the mercury: 

ined a semi-liquid drop at the eud of the shorter 
leg, 250 days, that being the period of observation. 

Eirperiments with Cadmium.—A syphon of cadmium was pte- 
red in the manner of the zinc syphon. It dissolved rapidly 19 

the mercury, but there appeared after sometime, an enlargement 
of the body of the bar 0-006 mm. from the end of the shorter leg, 
which resembled that in the bars of lead, except that it did not 
crack open. 

Experiments with Platinum, Palladium, Iron, Copper and 
Brass, gave only negative results. The permeability of several 
of these metals to molten tin, gold and silver and of iron to mol- 
ten copper, is well known. 
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Summary of Results. 

Ist. The specific gravity of lead is increased by saturation with 
mercury. 
2d. The velocity of mercury diminishes, as the length of the 

saturated bar increases—and in a kind of geometrical ratio. 
. The progress is more rapid in cast than in drawn lead. 

4th. The total height to which the mercury attains is greater 
in cast than in drawn lea 

5th. Gravity facilitates the flow of mercury from above down- 
ard , 
6th. The mercury, which passes through a syphon-shaped bar 

of lead, contains Jead in solution. ‘ 
7th. This lead is derived from the interior of the bar. 
8th. After the transmission of a certain amount of mercury, 

and the return of this mercury to be passed again, the amount 
transmitted in a given time attains a maximum. 

9th. The amount passed in a given time with a given length 
of the shorter leg of the syphon, is dependent on the absorbing 
surface exposed to the mercury. » 

The syphon action is limited by the same law that de- 
termines the height or length of bar, through which mercury . 
will pass. 

llth. Mercury saturated with lead passes through leaden bars. 
_ 12th. The saturated bar is eminently brittle. 

13th. the saturated bar contains— 
3°55 per cent of mercury. 

96-45. * ad. 
14th. The bar saturated with, and afterwards withdrawn from 

the mercury, in seven months lost by atmospheric diffusion— 
2:75 per cent. of mercury. 

Leaving only 80 “ “ in the bar. 
15th. In this condition the bar had nearly recovered its origi- 

nal texture. 
16th. After the loss of a certain amount by diffusion, the sur- 

face becomes coated with crystalline amalgam, and the diffusion 
ceases, “ 

17th. The liquid amalgam contains 2°52 per cent. of lead. 
18th. The saturated bar long in contact with mercury assumes 

4 Crystalline texture and cracks open 
19th. After crystallization commences the progress of the mer- 

cury is impeded. 
20th. The specific gravity of tin is increased by saturation 

with mercury. oe : 
Ist. The saturated bar soon opens by numerous fissures, pre- 

senting crystalline angles and surfaces. ee PO a 
22d. The specific gravity of the HF tents amalgam is greater 

th mercury. — than that of the bar merely saturated wi 
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23d. The velocity of transmission of mercury through tin is 
at first slower than that through lead, but it differs in being uni- 
form, while the velocity in lead rapidly diminishes. 

. The syphon action in atin bar cannot be long main- 
tained on account of the crystallization and consequent brittle- 
ness of the bar. 

25th. The crystalline amalgam has a constitution of Hg Sn,. 
26th. The liquid amalgam contains 

55 per cent. of tin to 98-45 per cent. of mercury. 
27th. The crystalline amalgam loses nothing by atmospheric 

diffusion. 
- 28th. Quicksilver permeates gold and silver but very slowly. 
29th. Zine and cadmium are permeable to mercury, but dis- 

solve in it. 
30th. Tron, platinum, palladium, copper and brass, are, at com- 

mon temperature, not permeable to mercury. 

Note.—I am indebted for ‘most of the foregoing analyses to 
Messrs. Homer, Hague, Dwight, Worcester, Mariner, and Dean, 
pupils in my laboratory, who have kindly codperated with me in 
promoting the research. 

Arr. XXVIIL—E tract from the Report of the Board of Offi- 
cers convened under the direction of Hon. Thomas Corwin, 
Secretary of the Treasury, on the Light House System of the 
United States coast.* 

Str: The light-house board have the honor to submit the re- 
port of their investigations, and the conclusions they have arriv- 
ed at, under your instructions of the 2ist May, 1851, hereto ap- 
pended, in conformity to the 8th section of the act making ap- 
propriations for light-houses, light-boats, buoys, é&c., approved March 3, 1851, in the following words : 

“ And be it further enacted, ‘That the Secretary of the Treas- 
ury be, and is hereby, authorized and required to cause a boar 
to be convened at as early a day as may be practicable after the 
passage of this act, to be composed of two officers of the Navy 
of high rank, two officers of engineers of the Army, and such civil officer of high scientific attainments as may be under the 
orders or at the disposition of the Treasury Department, and a AR RE 

* The at im i j ; pubes UE shove site fom Shit Regtee Ohana ee tamed tote, originates, consisted of Commodore Wm. B. Shubrick, U.S. Navy, ‘Commander S. 
F, Du Pont, U. 8. Navy, Brevet Brigadier General G. Totten, U.S. of 
Engineers, ‘Lieut. Col. James Kearney, U.S. To ieal ‘3, Prof. A. D. 
Bache. LLD., Superintendent Coast Survey, Lieut. he al A. ve, U.S. Navy, 
Secretary. 
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junior officer of the Navy to act as secretary to said board; whose 
duty it shall be, under instrnetions from the ‘Treasury Depart- 
ment, to inquire into’ the condition of the light-house establish- 
ment of the United States, and make a general detailed report 
and programme to guide legislation in extending and improving 
our present system of construction, illumination, inspection, and 
superintendence: Provided, That no additional compensation be 
allowed to any person serving on said board.” 

asis of their fuinre light-house establishment, the programme 
Proposed by the board organized for the purpose, at the head of 
Which wag Admiral Rossel, of the French navy. 

About this time the subject, which Sir David Brewster had 
foreshadowed in 1811, was revived in England and Scotland, 
through Colonel Colby, of the royal engineers, and Mr. Steven- 
Son, the engineer to the Northern lights, (and the distinguished 
architect of the Bell Rock int 9 Higbee important step 

Was taken on the English side of the channel to} nce tne 
Fresnel apparatus until afte a most careful and rigid examination 
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had been made by the light-house engineer of Scotland, and 
after trials of comparative usefulness and economy with that and 
the reflector apparatus at the Inchkeith station. 

In 1834 a new impulse was given to the’ subject of improve- 
ment in light-house illumination by letters on the subject from 

ir Davi rewster, and from the action of the House of Com- 
mons’s select committee on the subject. 78 

The light-house boards of Europe seemed to exert themselves 
to satisfy public opinion by the introduction of the Fresnel Jens 
at a few of the most important points for land lights, and of im- 
proved apparatus for floating lights, consisting of the Argand 
lamps and Parabolic reflectors in general use for land lights, prior 
to the introduction ‘of the Fresnel lens, and moveable machinery 
for converting such fixed floating lights as were necessary into 
revolving ones. . 

Ithough the lens met with much favor in England, and has 
been gradually getting into use, until nearly one-half the sea- 
coast lights have been changed since 1837, still Scotland has in- 
troduced a larger number, in proportion to extent of coast, than 
the Trinity-House corporation. Notwithstanding these decided 
improvements in the lights of Great Britain, another select com- 
mittee on light-houses was raised by the House of Commons in 
1845, and of the benefits arising from this last report, have been 
the introduction of a large number of lens apparatus, not only in 
Great Britain, but also into many of the colonies, and the sub- 
stitution of the colza or rape-seed oil in nearly every light-house 

ingdom, in consequence of its superiority and economy 
compared to the best sperm oil. 
 !Mprovements in illuminating apparatus and construction, ven- 

tilation, combustibles, &c., have made rapid progress in light- 
house engineering in Europe, while in this country no attempt 
has been made to improve the lights, with the exception of the 
act of Congress approved July 7, 1838, and which was the result 
of the recommendation of the Committee of Commerce in the 
Senate, as follows: 

‘Sec. 2. And be it further enacted, That the Secretary of the 
‘Treasury be, and he is hereby, directed to cause two sets of di- 
optric or lenticular apparatus, one of the first, the other of the 
second class, and also one set, if he deems it expedient, of the 
reflector apparatus, all of the most improved kinds, to be import- 
ed, and cause the said several sets to be set up, and their merits, 
as compared with the apparatus in use, to be tested by full 
satisfactory experiment.” 

* * ans, “7 ss ... 
Under this authority a lens apparatus was placed in each of 

the towers at the highlands of Navesink; and fourteen out of the 
fifteen reflectors were placed in the Boston light-house. 

° 
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If “the said several sets” were ‘set up” and “ their merits,” as 
compared with the apparatus in use, tested by full and satisfactory 
experiment in conformity to the act, the results of those exper- 
iments have not been seen by the. board, nor have they ever 
heard that such ex riments were. made. With this exception, 

and the authority of Congress “to test Mr. Isherwood’s plan of 
discriminating one light from another, and of determining the 
distance of a vessel from a light,” which resulted in placing a 
second order lens in the tower at Sankaty head, Nantucket, and 
the lights anthorized by law to be constructed under the direction 

the 'Topographical bureau, (Brandywine shoal, Carysfort reef, 
and Sand key,) the board have been unable to discover that any 
steps have been taken to keep pace in light-house improvements 
in this country with those of France and Great Britain. 
The board, after examining, with a patience and a zeal which 

they believe this. important branch of the public service to de- 
mand, the different points to which their attention was specially 
called by the instructions of the Department, have arrived at the 
following conclusions, which they feel assured will be found to 
be fully sustained by the detailed data in this report, and its ap- 
pendix, upon which they are chiefly based, : 

1. That the light-houses, light-vessels, beacons, and buoys, and 
their accessories in the United States, are not as efficient as the 
interests of commerce, navigation, and humanity demand; and 
that they do not compare favorably with similar aids to naviga- 

_ tion in Europe in general, but especially with those of France 

and Great Britain, and their dependencies. 
That the light-house establishment of the United States does 

hot compare favorably.in economy with those of Great Britain 

and France. 
That, while the superiority of the European lights to those of 

the United States (arising from the greater care and attention be- 

stowed upon them, the better and more expensive apparatus em- 
ployed in them, the larger number of keepers to the lights, the 
More rigid superintendence and frequent visitations for inspections 

and for delivery of supplies,) renders any just comparison of 

them in annual expense in money impossible ; it is shown that 

the difference for maintenance per lamp per annum is very»small 

and that not invariably in favor of those of this country. é 
That the towers and buildings have not been constructed in 

general of the best materials, nor under the care and supervision 
of competent or faithful engineers. re wut it 6 

hat the want of professional knowledge of the materials, 
Mortars, cements, &c., for construction and repairs, or faithful- 

hess on the part of those charged with the duty, was apparent 
oe all the modern: towers and buildings visited by the 

ard, é. : ; 
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_ That. the present large sums annually required for renewing, 
renovating and repairing towers and buildings, are the conse- 

ences of the want of an ‘efficient organization, which could 
afford the necessary professional ability for plans, drawings, and 
superintending of constructions and repairs. f 

That the towers are deficient in the necessary proper accom- 
modations for oil and other supplies; in the mode of fitting them 
up, in the materials employed for the interior work ; and the 
buildings ill-adapted to the comfortable accommodation of the 

epers. ‘ 
That the lanterns are as a general rule, of improper dimensions, 

constructed of ill-adapted, and, in the end, not economical mate- 
rials, without professional or scientific skill ; and, in many instan- 
ces, not suited to the use for which they are designed 

That there is no proper system of ventilation for lanterns. 
. That-the means said to be employed for ventilating are wholly 
inadequate, and contrary to true scientific principles. 

That there is very little attention paid to the painting of the 
interior of the lanterns and astragals, and in glazing. 

That, under a well organized system, the lights, and other aids - 
to navigation might be greatly increased in number.and efficiency, 
at a large saving upon the present annual cost. = 

_ That there has never been an efficient systematic plan of con- 
struction, illumination, inspection, and superintendence of lights, 

c., int 
That towers and buildings have been constructed without re- 

gard to the wants of the service, and to the peculiarities of lo- 
calities, and the special design of the lights themselves. ; 

That the light-house. towers, buildings, and vessels visited by 
the board were not, in general, found to be in a creditable state 
of preservation and repair ! 

- That. the inferiority of illuminating apparatus in the light- 
of the United States renders its renewal: frequently neces 

sary, at great expense, and never produces as effective a light as 
it 1s capable of making. 3 

That the reflector apparatus employed in the light-houses of 
the United States is greatly inferior to the requirements of the 
service, being. defective in form, materials, and finish. 

That the illuminating apparatus in the United States is of a 

That our sea-coast reflector lights are not fitted with a suf- 
ficient number of lamps and reflectors to produce the greatest 
amount of usefulness, which the imperfect system of lighting 
with the reflectors will produce. ie de 
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That the lamps and reflectors are not, as a general rule, prop- 
erly placed on the frames, due regard not being paid to divergency. 
‘hat the sea-coast lights are deficient in proper attendance, 

with only one keeper. ‘ 
That there is no proper classification of lights in the United 

tates, , 

That the lights are not properly and sufficiently well distin- 
guished along the coast of the United States. 
' That there is no system of public inspection and superintend- 
ence, calculated to render the light-house establishment mode- 
tately useful or efficient. 
_ That the lanterns, illuminating apparatus, &c., are not super- 
intended, while they are being made, by competent or faithful 
professional men, : 

at there are no general or special regulations for keepers and 
others connected with light-houses, by which to ensure an i 
telligent or faithful performance of the duties 

That supplies of all kinds, involving the good or bad quality 
of the lights to a great extent, are not tested and selected by 
competent persons before issuing them to light keepers. 

That there is not a proper degree of responsibility on the part 
of the agents connected with the light-house establishment. 

- That the present mode of procuring and distributing supplies, 
apparatus, é&c., is not calculated to ensure either efficiency or 
economy in the service ; 
_. ‘Phat contractors are not held under a sufficiently rigid super- 
intendence and inspection during the execution of works of con- 
Struction and repair. a 

That the modern light-house towers are inferior in point of 
Materials and workmanship to the older ones visited by the board 
such, for example, as Sandy Hook light-house, built in 1762; Cape 
Henlopen tower, built in 1764; Cape Henry tower built in 1791. 

That the floating lights of the United States are comparative- 
ly useless for want of efficient lamps and parabolic reflectors. 

That the light vessels are in general not adapted to the service 
y are required to perform, being defective in size, model, an 

OOrin: | ees 

That the light vessels are not properly distinguished either by 
y or by night. ; 

hat sufficient regard has not been had to the proposed use of 
Se novaral lights, so as towegulate their power and range accord- 
ingly 

That there is no effective system by which to afford to sparsely 
Settled parts of the coast requiring lights, the meaus of bringing - 
the subject before Congress, and of deciding in advance of ap- 
Propriations the best descriptions of lights to be placed at the de- 
Sired points, 



324 On the Light-House System of the United Siates. 

That many of the small lights have an unnecessary number 
of lamps and reflectors, while sea-coast lights are greatly deficient 
in them. As . 

That in the form and adjustment of the reflectors, sufficient 
attention is not paid to the range and other circumstances of the 
required lights, involving scientific principles. 

That there is not, in useful effect, a single first class light on 
the coast of the United States.. 

That the lights at Navesink (two lenses) and the second order 
Jens light at Sankaty Head, Nantucket, are the best lights on the 
coast of the United States. 
That there are very few, if any, reflector lights on the coasts 

of the United States better in useful effect than the third order 
lens light (larger model) erected by the Topographical bureau on 
Brandywine shoal, while the economy of the lens light is in the 
ratio of at least 4 to 1. 

That the lens lights at Navesink, Sankaty Head, and Brandy- 
wine shoal are considered to be, as a general rule, equal to Ku- 
ropean lights of the same classes. 

That the Fresnel lens is greatly superior to any other mode of 
light-house illumination, and in point of economy is nearly four 
times as advantageous as the best system of reflectors and Ar- 
gand lamps. 

That the buoys in ‘the waters of the United States are defect- 
ive in size, shape, and distinction, as a general rule, and that suf- 

ient care is*not taken, nor competent persons employed, to 
place, moor, and replace them. : 

hat the moorings of buoys are not sufficiently heavy, and 
the chains not properly tested as to size and strength. 

That the sea-coast lights along the sonthern coast from the 
highlands of Navesink are comparatively useless to the marimer 
for want of sufficient power and range. dey 
That the dangerous obstructions to navigation around Cape 

Florida, from the Gulf of Mexico, are not properly lighted and 
otherwise marked to aid navigators. ae pe 

That the evtire southern coast of the United States requires 
additional lights and other aids to navigation to render human 
life and property safe, . 

at, for want of an efficient organization, there is no system- 
atic plan adopted on any part of the coast of the United States 
for rendering navigation safe and easy by means of lights, bea- 
cons, buoys, &c. 

That lights and other aids to navigation are provided, as 4 
general rule, through the action of Congress upon petitions ema- 
nating from persons having a local interest, or from boards of 
pilots, insurance offices, chambers of commerce, & 
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That under a proper organization the officers of the light-house 
establishment would collect information from reliable sources, de- 

cide upon the doubtful points, and recommend to Congress all 
cases of sufficient importance to warrant appropriations. 

That the approaches to some of our principal and most im- 
portant harbors, bays, &c., are not sufficiently lighted and marked 
to render steam navigation as rapid, easy, and safe, as the wants 

of commerce demand, especially to New York, Delaware, and 
Chesapeake bays, and some of their tributaries. 

That the duty of lighting and marking with beacons, buoys, 
and sea-marks, our extended sea, lake, gulf, bay, sound, and river 
coast, efficiently and economically, can only be performed by 
persons of professional experience and undoubted ability upon a 
systematic plan, based upon the principles of the most approved 
light-house engineering. 

That there is no efficient system of inspection and superin- 
tendence of lights in the United States. 
_ That the light-keepers, in many cases, are not competent, and 
mM no instances have they been instructed in reference to their 
duties, nor examined to ascertain their ability to perform the du- 
tes faithfully. 

That the supplies of oil; chimneys, wicks, &c., are not tested and 
Selected with sufficient care, or by competent or faithful agents. 

_ That there is no proper system of distributing the supplies to 
light-keepers. 

_ That proper attention is not given to purchasing and distribu- 
ting supplies. : 

hat the cleaning powder used in our light-houses is injurious 
to the reflectors, and not such as is used in other light-house es- 
tablishments ; and other articles are equally defective. 

That there is no system in the management of the light-house 
establishment of the United States. 

at the instructions to light-keepers to light, trim, and extin- 
Suish the lights at certain specified’ times are not enforced, to the 
detriment of the service, and to the imminent risk of endanger- 
g vessels in their vicinity. ~ 
That such knowledge is not imparted to light-keepers, as a 

general rule, to enable them to keep their lamps, burners, reflect- 
ors, and lanterns in such order as to ensure the best lights from 
the existing apparatus. : 

That frequent and rigid inspection and superintendence by 
Competent persons are necessary to ensure an efficient and eco- 
Nomical light-house service. 

hat competent keepers, responsible to the government through 

Spectors, are indispensable to ensure good lights at all times. 
_ That supplies are not delivered at sufficiently short intervals of 
ume to the lights. 

. 
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That the present mode of repairing illuminating apparatus, oil 
s, &c., is not economical, efficient, or reliable. esw'rh 

That the removal and replacing of light vesssls, the extin- 
guishment or lighting of lights, removal or placing of buoys, &c., 
or in any manner changing lights and other aids to navigation, 
without giving ample notices, are subjects of grave complaints. 

That there is no good reason why the light vessels on the 
coasts of the United States (if properly constructed and moored) 
should not remain at their moorings under as unfavorable circum- 
stances as those on the coasts of England and Ireland. 

That whenever light vessels are reported to have parted ‘heir 
moorings, the circumstances attending them should be carefully 
investigated by competent and disinterested persons, and the re- 
sult made known. " . 

hat the erection of light-house towers of a uniform height, 

withont regard to the elevation of the land upon which they are | 
placed, is contrary to the first principles of light-house engineer- 
ing, involving, in situations of great natural elevations above the 
level of the sea, unnecessary expense, and on low coasts the in- 
efficiency of the light for want of sufficient range. 

That due regard has not been had to the wants of commerce 
selecting sites for lights along the coasts of the United States. 

hat for want of a proper system in this branch of the public 
service, the densely populated coasts have a superabundance 0 
lights, to the injury of navigation, while on the sparsely settled 
coasts, bounding the great outlet to the millions of commerce 
from the valley of the Mississippi and its tributaries for hundreds 
of miles, there is not a single light. 

That light-house construction, illumination, inspection, and su- 
perintendence, involve a large amount of special and general pro- 
fessional knowledge of a high character, and therefore should 
only be intrusted to the most competent professional persons. _ 
‘That competent engineers have not been employed, except in 

a few instances, to plan and superintend the coustruction and fit- 
ting up of the light-houses of the United States. 
_ ‘That the large amounts required annually to repair and keep 
in good order the towers, buildings, vessels, and illuminating ap- 
paratus of the lights in the United States, is attributable to the 
manner in which the work was executed, and to the inferiority 

of the materials employed. = 
_ That large sums are now required to preserve foundations of 
light-towers, sea-walls, &c., which might have been saved by t 
adoption, by competent engineers, of proper plans and founda- 
tions for them. 

That no systematical and economical plan of construction has 
been employed in the light-house establishment. 
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That changes are constantly taking place in the aids to navi- 
gation, without any official notice being given to'the public of 
them, which are calculated to mislead mariners. 

That there is no proper system of beaconage and buoyage, nor 
any list of them, by which the navigator, who is not familiar 
with the coast, can derive any benefit. 

hat the list of light-houses and light-vessels is defective in 
many respects; and it, at present, affords very little information 
to the navigator, and is, in some respects, erroneous. 

That there is no regular systematic or effective mode of giving 
notice to mariners of proposed changes in lights, &c., or of any 
that may have been destroyed or removed by the action of the 
Sea or winds. ; 

That the buoys are not properly painted according to law, nor 
are they in other respects properly distinguished one from another. 

_ That light-houses and light-vessels are not sufficiently well 
distinguished by day. , 
That the buoys are not properly placed, nor replaced when 

driven from their positions, and without delay. | : 
That buoys are not placed upon new shoals, over wrecks, &c.; 

except by a special act of Congress; through the agency of some 
philanthropic or interested person. ; ; 

: e buoys are essential for. all harbors and rivers in 
Sufficient numbers to allow for all casualities, and for cleaning, 
painting, &c. ¢ 

hat there is no code or manual of instruction to guide light 
keepers and others connected with the light-house service, in the 
performance of their duties in this country, as is found in every 
well regulated light-house establishment elsewhere. 

at there is no meteorological reason for the lights of the 
United States being worse than those of equal class and import- 
ance in’ England and France. 

That there are no proper books of daily expenditure kept ; no 
returns of daily expenditure made of a reliable character; and 
the lights are deficient in all the essentials for the faithful per- 
formance of this duty, such as books, forms, registers, &c. 

- That light keepers should be required to devote all their time 
to the care of the lights under their charge, and should not be al- 
lowed to attend to their ordinary affairs to the injury of the 
Service, 

That if all our present lights were fitted with lens apparatus of 
equal power to the reflectors now in use, the annual expense for 
Supplies of oil and cleaning materials would cost little more than 
one-fourth as much as is now expended for these articles of sup- 
ply annually ; that is, that the supplies now costing upw 
152,000, would not exceed $38.000 to $42,000, making an ap- 

nual saving of $110,000 to $115,000. a toss 0 
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That in addition to the greater superiority in brilliancy, power, 
and economy of the lenses compared to the reflectors, the 
sess the great advantage of durability, to the extent of never re- 
quiring to be renewed. | 

he board, therefore, recommend : 
That the general programme for improving the sea-coast lights 

of the United States, and of making necessary additions, be 
adopted as the basis of future recommendation and Jegislation. 

That the Fresnel, or lens system modified in special cases by 
the holophotal apparatus of Mr. Thomas Stevenson, be adopted 
as the illuminating apparatus for the lights of the United States, 
to embrace all new lights now or hereafter authorized, and all 
lights requiring to. be renovated either by reason of deficient 
power or of defective apparatus. tig 

That the board respectfully recommend to the honorable Sec- 
retary of the ‘Freasury, to direct that pending the future action 
of Congress on the subject of light-house improvements, the 
section of the act making appropriations for light-houses, light- 
poe. buoys, &c., approved March 3d, 1851, in the following 
words: : 

Sec. 7. And be it further enacted, “'That hereafter in all new 
light-houses, in all light-houses requiring new lighting apparatus, and in all light-houses as yet unsupplied with illuminating appa- 
ratus, the lens, or Fresnel. system, shall be adopted, if in the 
opinion of the Secretary of the Treasury, the public interest will 
be subserved thereby,” be strictly carried out, and that the neces- 
sary illuminating apparattis to fit up the light-houses now author- 

to be built shall be of the lens system. | That a rigid and frequent inspection and superintendence by 

d 
the lights and their accessories, throughout the United States. 

That the present light-house establishment requires a thorough 
orgatiization to ensure to the service, efficiency, and economy, and therefore the board recommend the organization of a light- 
house board, to be composed of Scientific Civilians, Army and 
Navy officers, to be charged, ‘by law, with the entire manage- ment of the light-house establishier t of the United States. 

less than two keepers, including all Ist and 2d order lens lights. That all constructions, renovations, and repairs of towers and 
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so as to give greater 
asstrance to the navigator, that they will be always found in 
position, ; ; 

That light-vessels be painted and fitted with distinguishing 
marks by day to enable the mariner to know them without 
‘difficulty, 

That there be a uniformity in painting, marking, and distin- 
guishing beacons; and that no one b to change the 
color or distinguishing marks of any beacon, sea mark, or light- 
house, without authority from the proper office at Washington, 
and after ample notice shall have been given through the medium 
of the commercial papers of greatest circulation, and by placards 
distributed at the different crstom-houses, both at home and 
abroad, and among consuls and commercial agents of maritime 
Nations, ‘ 

That the buoys be made in size to subserve their proposed pur- 
pose, and that different shapes be employed for different channels, 

ngers, &c. : 
That competent professional men be required to make frequent 

inspections of the lights and other aids to navigation along the 
entire coast. enti : rv 

_ That supplies of all kinds undergo a most rigid test and scru- 
tiny by a professional person of high moral and social standing, 
before issuing them to light-keepers. : 
_ That light-keepers undergo an examination before being placed 
in charge of any light, and that they be instructed by a compe- 
tent person upon the detail of all the duties confided to them. 

That instructions, rules, and regulations, embracing every point 
of duty, be drawn up in clear, plain, and explicit terms, suited to 
the capacities of the persons for whose benefit they are prepared, 
and distributed to the light-keepers and others connected with 

> Service ; that the general rules and regulations be printed in 
large type, with conspicuous headings, and framed, so that the 
eepers. may always have access to them; and those more in de- 

tail to be well bound, and the keepers required to trausfer them 
to oan successors should they leave the ms ae Bes “es eaesinnerss 

hat frequent and rigid inspections of lights 
Ponce eudigaaaah men, and that they make regular 

returns to the head of the light-house department. 7 
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"That the keepers be required to keep meteorological and tidal 
registers in addition to the necessary returns of the dai y con- 
sumption of oil and other supplies. 

That no light-house keeper be appointed who cannot read and 
write, and is not in other respects competent to the faithful dis- 

e of the duties. 
That a mode of supplying persons employed at lights on rocks 

or other isolated points, on board of light vessels, &c., with ra- 
tions, to enable them to devote their entire time and attention 
to the duties, should be adopted. 

That light-keepers be required to devote their entire time and 
attention to their duties on pain of dismissal, and in no case 
should a keeper be allowed to follow any other vocation to the 
neglect of the light. 

hat no keeper be allowed to be absent from the light with- 
out a positive written permission from the district inspector. 

That no one but a regularly appointed keeper, and his assistant 
or assistants, be permitted to attend to the apparatus, lighting, 
éc., of a light-house or light-vessel, 

That the best cleaning powders, rags, &c., trimming scissors, 
and other necessary articles for keeping good lights, be furnished 
to the keepers; and that they be instructed that, under no pre- 
text, should they employ any other means for keeping their appa- 
ratus in good order than those pointed out in the printed instruc- 
tions from the Department. 
, Jhat proper curtains be provided for the apparatus of each 
light-house, &c. 

Tr 

n day. That all the articles of supplies be selected and tested by per- sons of professional ability and standing. 
That the n : be take 

what additional aids to navigation are necessary in the bays of 

proceed direct to their destination. 
That hereafter buoys, required to be placed over newly dis covered shoals, or over vessels wrecked in or near channels, or where they may endanger vessels, be placed without a ‘one for on the expense be defrayed from the general appropriations uoys. 

enable steamers and. other vessels to enter them at night, and 
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To carry out these suggestions, it is further recommended: - 

- That a light-house board be created, by authority of law, to 

be attached to the Treasury Department, with power to provide 

with two officers of the Navy of high rank; one officer of the 

Corps of Engineers of the Army; one officer of the Corps of 'To- 

pographical Engineers of the Army, and two Civilians, of high 

Scientific attainments, whose services may be at the disposal of 

the President, as members; and an officer of the Navy, and an 

officer of Engineers of the Army, as secretaries, shall constitute 
the light-house board of the United States) = © 

© 



332 On the Light-House System of the United States. 

That the light-house board be authorized to appoint their chair- 
mati, to preside during the absence of the president, and perform 
such other duties as may be required by their rules and regu- 
lations. : af 

That the light-house board be authorized to prepare such rules 
and regulations as shall be necessary for securing an efiicient, 
uniform, and economical system of light-house administration, 
and for securing responsibility in the inspectors, keepers, and 
others connected with the light-house service, subject to the ap- 
proval of the Secretary of the Treasury, and which, when ap- 
proved, shall be respected and obeyed, until altered or revoked 
by the same authority. i. ; | 

That the light-house board be required to meet four times a 
year, and subject to be convened by the Secretary of the Treas- 
ury, whenever, in his judgment, it may be necessary for the 

transaction of general or special business, a majority of whom 
shall constitute a quornm. vibar | 

at such clerks as are now employed on light-house duties in 
the ‘Treasury Department may be transferred to the light-house 
board without any increase of salaries; that the necessary accom- 
modations for the clerks, secretaries, for the preservation of the 
archives, drawings, &c., and for holding the meetings of the 

board, for their use, in the discharge of their duties. 

tribute among the light-house keepers, inspectors, and others con- 

from them.» o 
That the light-house board be thori = ener | required to cause 

to be prepared by the Engineer-secretary of the Board, or by such 
officer of Engineers of the Army, as may be detailed for that ser- 
vice, all plans, drawings, specifications, and estimates of cost, 
all illuminating, and other apparatus, and of construction and re- 

ir of towers and buildings, &c., connected with the light-house 
establishment ; no bids or contract being accepted or entered into, 
except upon the decision of the Board, at a regular or spec 
mevtiug, and through their properly authorized officer. 
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That, hereafter, all materials for the construction and repair of 
light-houses, light-vessels, beacons, buoys, &c., shall be procured 
by public contracts, under such regulations as the Board may 
from time to time adopt, subject to the approval of the Seére- 
tary of the Treasury, and all works of construction, renova- 
tion, and repair, shall be made by the orders of the Board, un- 

der-the immediate superintendence of their Engineer-secretary, 
or of such Engineer of the Army as may be detailed for that 
service. 
That it shall be the duty of the light-house Board to furnish, 

upon the requisition of the Secretary of the ‘Treasury, all the 
estimates of expense which the several branches of the light- 
house service may require, and such other information as may be 
required, to be laid before Congress at the commencement of 

each session. 
That all acts and parts of acts, inconsistent with these recom- 

mendations, be repealed; and all acts and parts of acts relating 
to the light-house establishnfent of the United States, not incon- 
Sistent with these recommendations, and neccessary to enable the 
light-house board, under the superintendence of the Secretary of 
the ''reasuary, to perform all duties relating to the management, 
construction, illumination, imspection, and superintendence of ~ 
light-houses, light-vessels, beacons, buoys, sea-marks, their 
accessories, including the procuring and testing of apparatus, sup- 

plies, and materials of all kinds for illuminating, building, and re- 
building when necessary, maintaining, and keeping in good re- 
pair the light-houses, light-vessels, buoys, beacons, and sea-marks 
of the United States; and the second and third sections of the 
act making appropriations for light-houses, light-vessels, beacons, 
buoys, &c., approved March 3, 1851, be declared to be in full 
force, and have the same effect as though the light-house board 

not been created. =. 
That no additional salary be allowed to any civil, military, or 

large and daily increasing light-house establishment, composed 

of the best adapted materials, from civil, military, and naval life, 
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our lights must not only rapidly improve in efficiency, but also 
in economy. 
By the assistance of the officers, proposed as inspectors, and 

thé two secretaries of the board, a general and systematic plan of 
classification, distinction, illumination, construction, repair, in- 
spection, and superintendence will, ina short time, be introduced, 
to the great advantage of commerce and navigation, and to the 
economy of the service. 

special positions, make necessary experiments upon apparatus, 
oils, gases, &c., for light-house purposes; and determine, from 
information derived from their own and other competent officers, 
what increased aids are necessary along the coast to recommend 
to Congress. : 
_ They would ina short time be able to furnish. to navigators 
clear and full descriptive lists of. the lights, beacons, buoys, sea- 
marks, &c., with such notices of them as may be necessary to 
gnide them in making our coast in tempestuous weather, and 
which could be reprinted at short intervals of time, if necessary, 
to point out new structures or changes. 4 The Coast Survey charts would then be furnished with an ac- 
count of every change of position or character of lights, buoys, beacons, &c., which would enhance their present great value to the navigating community. 
-. Under an efficient organization, such as the one proposed, the 
duty would be performed better and more economically than at 
present, and there would be-great saving in the end, by affording 
to Congress estimates for proposed new works, rejecting works not 
considered necessary, and by introducing a class of structures which would require much less annual expense for repair than those now existing, 

The ablest Engineers of the Army would be called upon to 
decide upon plans for structures in eases involving doubts; the 

st and most durable illuminating apparatus would either be 
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Boards for the execution of important duties are not novelties 
even in this country.. Some, and indeed nearly all, of the most 
important undertakings which this government has ever em- 
barked in, have been planned and executed under the general su- 
pervision and management of boards. 

They are found in nearly Pobinns branch of our civil and 
military institutions, of every name, and for almost every pur- 
pose. ‘They have been siccongtiiy wed for this special pur- 
pose in France, where the Savans of the Academy of Sciences, 
without fee or reward, sit side by side with the Minister of 
State, the officer of the Navy, and the Engineer; in England, 
the Duke of Wellington presides, while the Prince, the Peer, 
the Admiral, the Commoner, and the retired’ Sea-captain, sit 
together and devise means for alleviating the hardships and les- 
sening the dangers of the mariner in approaching their danger- 
ous coast. 

In Scotland this important branch of service is under the man- 
agement of a board composed of the sheriffs of the counties, 
lawyers, and other civilians, who meet four times a year, wi 
any remuneration, to transact business connected with the lights 
of Scotland. 
“In addition to these meetings there are numerous veniting 

committees; some of which meet as often as once a fortnight 
for the transaction of business, which is reported to the general 
meetings for their sanction and approval. "There is attached to 
this board a secretary and an engineer, who is the executive offi- 
cer, upon whom devolves all the scientific details of construction, 
Tepairs, and illumination. 

In Ireland there is also a board charged with the management 
of light-houses, é&c., with a secretary, engineer, &c. 

This board, as in Scotland, is composed ‘chiefly of philan- 
thropic Civilians and an English Admiral. The fact of Scotland 
and Ireland, having no army or navy, and no distinct commercial 
marine, will readily account for such an organization, in whic 
no motive, other than the praiseworthy one of doing good, eould 

Prompt individuals = standing, wealth, and distinction to per- 
form the drudgery of so laborious an office without pecuniary 
ba sta en 

is not a harbor i in England, of any note, that has not 
its « Trinity board,” or “Board of a oh ” charged with the 
lights, beacons, and buoys; such, for example, as Liverpool, 
Neweastle-upon-T'yne, H Hull, &c., under all of which the lights 
are managed in a manner worthy of the highest A 5 pri Te 
both for offifieney and economy.—{Vide letter of Wm. Lo 

-, Surveyor of the port of inanpeol, oat returns of local 
Porations, appendix. ) 
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It is thus seen that the best managed lights of Europe are un- 
der the management and direction of boards with proper officers 
to assist them in their duties. That this service should be 
deemed sufficiently honorable in France, Scotland, &c., to be 
performed gratuitously, is not so much to be wondered at, when 
we recollect the high standard of excellence it has reached 
through the instrumentality of the philanthropic individuals con- 
stituting those light-house boards. - P 

In concluding this part of their report, the board consider it 
their duty to urge upon Congress the necessity for a change In 
the present management of our light-house establishment. 

In investigating the subjects confided to them, they have en- 
deavored to reach the truth from observation and research. That 
they have not done injustice to any one they feel perfectly con- 

| * * « & * * # * * * * 

Arr. XXIX.—Description of a New Species of Libythea and of 
Macroglossa ; by J. P. Kintianp. 

LisyrHEA BACHMANIIL. 

betes Character.—Inferior
 palpi projecting, in the form of 

a beak. 

fore wings—the superior and in- 
terior spot oblong and irregular, 
the exterior, the smallest and 

oval, the inferior, quadrangular, 
An ochery-yellow band is situated on the humerus and a second 
upon the posterior margin, but does not reach the tip of the 
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wing. | a similar band extends across the lower half of the infe- 
rior w 

‘a silieen of superior wings similar to the upper—of the 
inferior, reticulated with beaten: The alar extent 12 inch— 
while that of the L. motya is more than two ine The 
form and size of the white spots on the superior wings differ 
in the two, ‘he absence of a large white quadrangular -. 
and a rei arrangement of the ‘yellow bars mark this 
new speci 
A agohianen was captured in Northern Ohio several years since 

—probably the only one ever observed in this section of the 
country.. The Rev. J. Bachman on examining this specimen in 
my cabinet, sorties me that he once took a similar one in his 
garden in Charleston, S. C., and senta description with a drawing 
of it to Germany, but is not aware of its having been published. 

The propriety of designating it by the above specific name, is 
apparent to every naturalist. 

MacrocGLossa BALTEATA. 

to the apex, which is scarcely attenuated ; ec in the faeeales 
Palpi contiguous above the Baki, thick y clothed with scales: 

tufted on the sides towards the apex and at the tip; wings 
elongate lanceolate, opaque. Larva elongate, slightly wipes 
ated in front; caudal horn straight; pupa elongate, head c 
oduced 

pecific Characters. —Anterior wings reddish brown, with t 
lester oblique white bands, one across the middle, the — 
half way between it and the tip, composed of use segments 

poniad between the nervures—the inner beak somewhat 
gemina Posterior wings, darker brown, anterior edges mar- 
gined ae a few whitish scales. Head and eon brown 
Szvonp Serres, Vol. XIII, No. 39.—May, 1862. 
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except the fith segment, which is silvery white. Thorax green- 
ish yellow. ‘Tail yellowish, margined with brown. Antenna, 
brown, attenuated, terminal hook small and acute. Legs, under 
surface of the head and thorax white, under surface of the abdo- 
men steel-gray, and of the tail yellowish green. Length 1,4, 
inch. Alar expansion 2,4, inches. 

veral specimens were taken at Poland, Mahoning Co., Ohio, 
eighteen years since ; one only has been preserved in my cabinet, 
and is somewhat impaired by fading and mutilation. Still, it as 
sufficiently perfect to allow of correct description. 

The perfect insects were observed flying at midday, and re- 
sembled in their habits the lady birds (Sesia), from which they 
differ in having opaque wings. apt \ 

- Harris did not embrace this species in his valuable descrip- 
tive list of Sphinges of the United States, in the 36th volume of 
the Journal of Science, and he informs us that it has not been 
described but resembles somewhat the M. zonata of the West 
Indies, but is larger and differently marked, especially upon the 
anterior wings. It will occupy a place in his arrangement imme- 
diately before the genus Sesia under the family Macroglossiade. 

Arr. XXX.—On Coral Reefs and Islands ; by James D. Dana. 
art Seventh. ; 

5. Geographical Distribution of Coral Reefs and Islands. 
Tue distribution of coral reefs over the globe depends on the 

following circumstances, arising from the habitudes of polyps 
already explained : 

1. The temperature of the ocean. 
2. The character of coasts as regards (a) the depth of water, 

—{b) the nature of the shores,—(c) the presence of streams. ae 
R = Liability to exposure to destructive agents, such as volcanic oi 

It has been stated that reef-growing corals* will flourish in the 
hottest seas of the equator, and over the ocean wherever the 
Winter temperature is not below 66° F. ’ The isocheimal line of 
this temperature therefore forms the boundary line of the coral- 
reef seas. 

This line traverses the oceans between the parallels 26° and 
30°, or in general near 28°. But in the vicinity of the conti 
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of the thermometrical observations of various voyagers with 
those of the Expedition, I have been enabled to draw this coral 
boundary with a:considerable degree of accuracy ; and it is laid 
down upon the chart of the world accompanying my Report. 
In the Pacific it is observed to exclude the Galapagos,* and reach 
the South American coast north of the equator, instead of at the 
parallel of 28° south, the position in mid-ocean... On the coast 
of Asia it curves from the equator beyond latitude 30°. In the 
Atlantic it forms an abrupt bend far to the north, in the line of 
the Gulf Stream, and includes the Bermudas in latitude 32° N.; 
while on the African coast the northern line curves downward to 

avis Pacific Ocean, . Atlantic Ocean. 
East side of ocean—Northern, Latitude 21° N. Latitude 10° N. 

; outhern, =, 4°N. *'s. 
West side of ocean—Northern. ° 84°N. 84° Ni, 

' 80° S., New Holland, o 
Southern. 29° S.. py by ae 8. 

It follows from the above, that while the coral-reef seas are 
about fifty-six degrees wide in mid-ocean, they are in the Pacific 
Seventeen degrees wide on the west coast of America, and sixty- 
four degrees on the Asiatic side. In the Atlantic, they are about 
fifteen degrees wide on the African coast, and fifty-six degrees 
on the coast of America. If we reckon to the extremity of the’ 
bend in the Gulf Stream, the whole width off the east coast of 
America, north of the equator, will be over forty degrees. It is 
‘Obvious that these facts enable us to explain many seeming 
anomalies in the distribution of coral reefs. 

Within the limits included by the coral-reef boundary line, 
those other causes operate which influence the distribution of 

No less 
the formation of reefs; and instances of this influence are nu- 
merous throughout the Pacific. The existence of narrow reefs, 
or their entire absence, may often be thus accounted for, For 
example, in the Sandwich Group, the island Hawaii, still active 
With volcanic fires, has but few traces of corals about it, while 

* Captain Fitzroy, R.N., found the surface temperature of the sea at the Galapa- 

oad a a 3, 1885, 62° to F. Oct, 28, in Int 0° 30/ 8, and 

. 99° 4’ W., the temperature of the sea 66° F. Oct. 24, lat. 0° 23’ N, 

long. 96° 53’ W., temp. 704°, 713° F. While under the equator, about the middle 
of the Excite, the meget suites Seapets ee ees toe 

88° Besl? A bon) emagn aes ats : hone! gre 
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the westernmost islands, which have been longest free from such 
action, have reefs of considerable extent. The island of Maui 
exemplifies well the general fact. The island consists of two 
~ nsulas: one, the eastern, recent voleanic, with a large crater 

summit, and the other, the western, presenting every evidence 
re its gorges and peaks andabsence of volcanic cones, a saa 
become extinct ages since. In conformity with the view ex- 
pressed, the coral reefs are confined almost eheeteeghpa to the 
latter peninsula. Other examples are afforded by the Samoan 
Islands. Savaii abounds in extinct craters and lava streams, and 

much resembles Hawaii in character: it bears proof in every part 
of being the last seat of the volcanic fires of Samoa. Its reefs 
are consequently few and small: there. is but a narrow line on 
part of the northern shores, although on the other islands they 

canic action. Submarine eruptions, which are frequent as long 
voleano near the sea is in action, heat the waters, and de- 

stroy whatever of life they may contain: after the eruption of 
Kilauea, in 1840, there. were numerous dead fish thrown on the 
beach ; and many such instances in different regions are on 
record. Other facts, illustrating the effects of volcanic heat in 
preventing the growth of reefs, will be brought forward’ in the 
following pages. 

The agencies affecting the growth of coral reefs being before 
the mind, we may proceed to notice the actual distribution of 
reefs. through the coral seas. The review given is a rapid one, 
as our present object is simply to explain the absence or ‘presence 
Bay. reefs within the coral reef limits, by reference to the above 

cis.* 
Pacific Ocean.—The west coast bf South wihotidh is known 

to be without coral reefs even immediately beneath the equator ; 
and the seas of the Galapagos also grow no il The north- 
ward deflection of the coral boundary line, as shown, accounts 
for their absence. In =o harbor of Callao (the seaport of Lima), 
the temperature is sometimes down to 59° or 602 F., and at the 
Galapagos, Captain Fitzroy found the waters in September to fall 
often to 62° F., and once to 58} F. This month, it should be 
observed, cannot be the coldest of the year. In the bay of Pan- 
ama, ‘coral is reported to occur, but there are no reefs.t 

_ * In the valuable work by Mr. Darw eographical distribution of reefs is 
ee of at oe in the a pp- % in sat 7 i facts reat detailed have 

independent sources, except where otherwise acknowl In acoouaaiine ter a distribution of ree fs, Mr. Darwin has. erred in at- 
tributing too fiiuch weight to a supposed differ ae Me the amount of subsidence 12 
different regions, negle ing to allow the requi te limiting influence to volcanic 
agency, and to ioned. 

our. Roy. Geog. Soc., i, 69, on the Isthmus of Panama, by J. A. Lloyd, © 
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The coast to the north, as far as latitude 21° N., is within the 
warm limits, but withont reefs. In Captain Colnett’s, voyage, 
allusion is made to a beach of coral sand on one of the Revilla- 
gigedo Islands, in latitude 18°; beside this statement, I have 
met with no allusion to corals on any of the islands off the Mexi- 
can coast. ‘The paucity of corals in this region ma 
owing; in some degree, to the fact that the tropical currents of 

e ocean flow westward iustead of eastward ; and, consequently, 
they prove an obstable to the distribution of polyps to this coast 
from the islands of the Pacific. Mor reover, the cold currents 
which pass the Galapagos form an impassable barrier between 
the Paumotus and Mexico. 

Between the South American coast and the Paumotus are two 
rocky islands, Easter or Waihu, and Sala-y-Gomez, both of 
which are without reefs.* 

The Paumotus commence in longitude 130° W., and embrace 
eighty coral islands, all of which, excepting about eight of small 
Size, contain lagoons. Besides these, there are, near the south- 
ern limits of the archipelago, the Gambier Islands, and Pitcairn, 
of basaltic constitution.. The former, in 23° S., have extensive 
reefs; about the latter, in 25° S., there are some. growing corals, 
but no proper reefs. 

The Marquesas, in latitude 10° S., have but little coral about 
them ; and this is the more remarkable, as they are in close prox- 
imity ‘to the — But their shores are, in general, very 

ersiin, with deep waters close to the rocks. An island which, 

idence os pene te some extent of shallow : 

nas around, might have very bold shores, after it had half 
sunk beneath ‘the waves. This would be the case with the 
island of Tahiti; for its mountain declivities are, in general, sin- 
—* precipitous, except at base. ‘The Marquesas may, there- 

, have once had barrier reefs, which were sunk from too 

oad subsidence ; and afterwards, on the cessation of the subsi- 
dence, others failed to form again, on account of the deep waters, 
The Society Islands have extensive coral reefs, with distant 

barriers. The _ of Tahiti extend, in some parts, a mile from 
the shores. - 'Tethuroa, to the north of Tahiti, and Tubuai, near 
Bolabola, are laces islands. Maitea, east of Tahiti, isa sige 
loaf truncated at summit, four miles in compass, and is said b y 
Forster to have an encircling reef. 

South of the Society Islands, near 25° S., is Rapa, erhtich is 
represented as a ae of rugged peaks without coral shores. 

The Rurutu and Herv y Islands, just northwest of Rapa, have 

coral reefs fringing the ne There is no evidence of recent 

* Captain Beechey mentions that at forty-one fathoms, near Sala-y-Gomter, he 
found a bottom pe ag coral, 

p. 153, 
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voleanic action among them. Some of them are elevated coral 
islands, as’ Mitiaro, Atiu, Mangaia and Mauki, and also, according 
to Stutchbury, Rurutu. Okatutaia is a low coral island but six 
or seven feet out of water. © 
Between the Paumotus and the longitude of Samoa, are nu- 
merous small islands, all of coral origin. 

Samoan Islands have extensive reefs. About Tutuila 
they are somewhat less extensive than around Upolu, owing to 
its abrupt shores; and about Savaii they are still smaller, as 
already explained. The influence-of abrupt shores may also be 

in some parts of Upolu; for example, to the west of the 
harbor of Falifa, where, for several miles, there is no reef, except 

in some of the indentations of the coast. Manua is described as 
having only shore reefs.* é . 

The Tonga Islands, south of Samoa, for the most part, abound 
in coral reefs, and Tongatabu and the Hapai Group are solely of 
coral a is a moderately high island, with a narrow reef. 
Tafoa, an active volcano, and Kao an extinct cone, are without 
reefs. Vavau, according to Williams,+ is an elevated coral island. 
Pylstaarts, near Koa, isa naked rock, with abrupt shores, an 
litle or no coral. Sunday Island, farther south, (29° 12’ S.,) is 
beyond the coral-reef limits. 

orth of Samoa are several scattered islands of small size, all 
of coral. ; | 

three Carolines, Ascension or Banabe uyni of Lutke,) Ualan, oie anes “var be, (Pouynipete 

The westernmost of the Sandwich Islands, Kauai and Oahu, have fringing reefs, while eastern Maui and the island of Hawail 
have but few traces of corals. On Hawaii, the only spot of reef 
seen by us, was a submerged patch off the southern cape © Hilo Bay. We have already attributed the absence of corals to the 
volcanic character of the island: ‘The small islands to the north- 
ee 

* Narrative Expl. Exp., by C. Wilkes, U.S, N. ii 
¢ Miss. Raterpes, p- 121, Amer. ed, ae 
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west of Kauai, are represented as coral reefs, excepting the rocks 
Necker and Bird Island; the line stretches on to 28° 30’ N.,* 
the northern limit of the coral seas. 
The Ladrones, like the Sandwich Group, constitute aline or 

linear series of islands, one end of which has been long free from 
volcanic action, while the other has still its smoking cones. 
While the appearances of recent igneous action increase there- 
fore as we go northward, the extent of the coral reefs increase as 
we go southward ; no reefs occur about the northernmost islands, 
while they are quite extensive on the shores of Guam. ‘This 
group consequently, like the Hawaiian and Samoa, illustrates the 
influence of volcanic action on the distribution of reefs. 

same line, lie extensive reefs. Mackenzie’s is an atoll of large 
size. Yap, Hunter, Los Matelotas. and the Pelews are hi 
islands, with large reefs. In the last mentioned, the reef-grounds 

cover at least six times the area occupied by the high land. Still 
farther south, towards New Zealand, lie the large atolls Aiou, 
Asie, and Los Guedes. 

reason for this peculiarity. Tanna is one of the largest volca- 

noes of the Pacific; and nearly all the islands of the New Heb- 
tides, as far as known, indicate comparatively recent igneous ac- _ 

tion, in which respect they differ decidedly from the Feejees. 
The Vanikoro Group, north of the New Hebrides, according 

to Quoy, has large barrier reefs about the southernmost island, 
Vanikoro; but at the northern extremity of the range there is an 
active voleano Tinakoro, and no coral. Tikopia, to the south- 

east of Vanikoro, is high and volcanic, according to Quoy, though 

not now with active fires; and it appears from the descriptions 

given to have no reefs. Mendana, northeast of Tinakoro, ac- 

Sissi Sida Us eee 

* For an account of some of these islands, see Le uen 1803-6, in 

the Neva, 4to.,, London, 1814, pp. 254, 257; also Hawaiian » vol. i. 
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all a line of reef full 400 miles in length. ‘Towards the north 
extremity, however, it is interrupted or broken into detached 

reefs. This surprising extent is partly explained by the fact that 
New Caledonia is not a land of volcanoes; but on the contrary, 
consists of the older Plutonic or metamorphic rocks, with proba- 

bly some sedimentary rocks. The streams of so large a land 

might be expected to exclude reefs from certain parts: and in ac- 
cordance with this fact, we find the reefs of the windward or 

rainy side comparatively small, and scarcely indicated on our 
charts; while on the dry or western side, they often extend 30 
miles from. the shores. The theory of subsidence accounts fully 

for the great prolongation of the New Caledonia reefs; they in- 

dicate, moreover, the existence of a former land near three times 

the area of the present island. 
Between New Caledonia and the New Hebrides are several 

‘high islands, one of which, Lafw, has been recently described by 
. Clarke as an elevated coral island, with fringing 

reefs; and it appears also from the remarks of this writer, that 
the other islets of what is called the Loyalty Group, are of the 
same kind. Lafu, the largest of the number, is about ninety miles 
in circumference.* ; 

South of New Caledonia lies Norfolk Island, in latitude 29° 
S., about which there is said to be some coral, which.is occasion- 

ally thrown on the beach, but no reefs. : 
_ Between Australia and. New Caledonia the islands are all of 
coral. The New Holland reef extends from Torres Straits to 

the east cape in latitude 24° S., a distance of 1000 nantical miles, 
though much interrupted along its course. It has been shown 
how this broken character might result during a subsidence, owing 
to a change in the abruptness of the land successively becoming 
the coast line, and also to the variations in the currents, retarding 
the growth in some places and aiding it in others, These causes 
might make a broken reef of one that was originally continuous? 
yet we have no reason to believe that the reef. was ever continu- 
ous, It will be found, as we proceed, that long reefs on the 

* Quarterly Journal of the Geological Society, No, 9, p. 61. 
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of considerable size. New Ireland, according to D’Urville, has 
distant reefs on part of its shores. 

‘he Admiralty Islands, farther west, are enclosed by barrier 
reefs, and beyond this group there are a few lagoon islands. 
The north side of New Guinea is mostly without coral. There 

mits, and one of them, near New Britain, and another (Vulcano), 

pare the way by pouring forth the liquid rock, and building up 

the lofty summit. Quiet succeeds, and then commences the 

work of the zoophyte beneath the sea, while verdure covers the 

exposed heights. 

We may add a few more illustrations from other parts of the. 
Coral-reef seas. 

Along the north and northwest coast of New Holland, there 

appears to be little or no coral in the Gulf of Carpentaria, while 

some extensive patches occur on the shores west of this Gulf, as 

diate, have large reefs. The Arru Group consists wholly of 

coral. ‘This sea, from Arru to the islands south a Borneo, is 
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Another East Indian coral reef region,*of some extent, is the 
Sooloo Sea, between Mindanao and the north of Borneo. Yet 
the reefs are mostly submerged. We saw no wide platforms 
bordering the high lands, like those of the Pacific. ‘There are, 
however, some small coral islets in the Balabac Passage. 

n other parts of the East Indies, coral reefs are quite incon- 
siderable. Occasional traces, sometimes amounting to a fringing 
reef, occur along Luzon and the other Philippines. 

e coasted by the west shore of Luzon to Manila, and thence 
by Luban, Mindoro, Panay, to Caldera, near Samboangan in Mia- 
danao; and through this distance, no reefs were distinguished, 

as would have been the case had there been any of much extent. 
At the last mentioned place we found coral pebbles on the beach, 
and by dredging obtained living specimens in six to eight fath- 
oms of water. The only large reefs were those between Min- 
doro and the Calaminianes. There are fringing reefs at Singa- 

re. The islands of Borneo, Celebes, Java, and Sumatra, ac- 
cording to all the authorities seen by the writer, have but few 
coral patches about their shores, although affording long lines of 
coast for their growth. In the China Seas, there are numerous 
shoals, banks and island reefs of coral. Moreover, shore-reefs 

occur about Loochoo, and the islands between it and Formosa. 
ut the whole eastern coast of China appears to be without 

coral. Quelpaert’s island, south of Corea, in 34° N., is described 
as having coral about it; and this has been confirmed by late in- 

rmanion. ; 

_ Why should the reefs of the East India Archipelago be so 
limited in extent, and large parts be almost destitute, notwith- 
standing their situation in the warmest seas of the ocean, and in — 
the most favorable region for tropicai productions?) We are not 

we have not the data for fixing the extent of the influence. f 
the thousand vents which have been in action, several still make 
themselves felt over wide areas. The Sooloo islands are about 
one hundred in number, and nearly all are pointed with volcanic 
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cones; and while some have the broken declivities that are 

marks of age, others have regular slopes, as if but just now ex- 
tinguished’; a dozen of these cones may sometimes be seen on a 
single island. These volcanic peaks often rise out of the sea, as 
if their formation had begun with a submarine eruption. In a 

_Tegion so extensively and so recently igneous, the coral polyp 
would have found little chance to develop: itself, until volcanic 
action had become comparatively _ and deluges of hot water 
ceased. There appears, therefore, to be some reason for-the fact 
that the reefs are small, and have sinc reached the surface. 

he Sooloo Sea is ‘but one of the volcatie clusters in these 
as. Java, several of the Philippines, and other mye south 

of these yet with the northern shore of New Guine up 
a wide region of fires, and it cannot be doubted that me fredteat 
eruptions buen the growth of coral, for a long period, over 
large areas. For other causes we must look to the nature of the 

coasts, fresh-water streams and marine currents; we leave it for 
other a to apply the explanation to particular coasts. 
The coast of China probably owes its freedom from corals to 

its ery aden and its fresh-water streams. 
One interesting fact should be noted:—the most extensive 

reefs in the East Indies are to be found in the open seas, between 
the large islands; these islands, at the same time, often being 

Without proper reefs, or with mere traces of coral. . This is the 

& 

few degrees, is another. How far this is due to their being dis- 
tant from the scenes of igneous action, and from the detritus a 
fresh-water of island streams, remains to be determined. A sin 
ing island becomes a more and more favorable spot for the reer 
of coral, as it descends; for as its extent diminishes, its streams 

of fresh-water and decile also decrease. It might therefore be 

expected, on this account alone, that such isolated spots of land, 
away from all impure waters, in the open ocean, should become 
the bases of large reefs.. The existence of these reef-islands is, 
therefore, no necessary proof of greater subsidence than the 
Coast adjoining has medargone thong the fact of a greater sub- 
Sidence is by no means impossi 

In the Indian Ocean, the Asiatic coast is mostly free from 

growing coral.* ‘I'he great rivers of the Continent are probabl 

the most efficient cause of their absence, both directly, through 
their fresh waters, aud through the detritus they transport t and 

distribute _— the shores. It will be observed that this agent, 

80 ineffectual on small islands, is one of vast influence ae 
larger taeda: Ceylon has some feinging reefs. 

* Mr. Darwin alludes to small patches in the Persian Gulf. 
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\ The islands of the Indian Ocean-are, to a great extent, purely 
coral. Of this character are the Laccadives, Maldives, Keel- 

ings, Saya-de-Malha, Almirante, and Cosmoledo. 'The Chagos 
shoal is of the same character: and the shoal Cargados is proba- 
bly similar. The Seychelles are small islands with extensive 
reef; e remark here the same fact alluded to above, that 
reefs abound in the open ocean, though absent from the Conti- 
nental coasts; and the same reason may apply to both cases. 

Madagascar has a fringing reef upon its southwestern point, 
according to Mr. Darwin, and on some parts of the coast above; 
also on the north and eastern shores far down as latitude 18° S.* 
The Comoro Islands, between Madagascar and the continent, 
have large barrier reefs. 

The eastern coast of Africa has narrow reefs extending north 
with some interruptions from Mozambique, in latitude 16° S., to 
a short distance from the equator. Corals also abound in the 
Red Sea, occurring in some parts on both shores, though most 
frequent on the eastern, from Tor, in the Gulf of Suez, to Kon- 
fodah. This long continental reef may at first be deemed a little 
remarkable, after what we have remarked upon such reefs else- 
where. Yet the surprise is at once set aside by the striking fact 
that this whole coast, from the isthmus of Suez south, has no 
rivers, excepting some inconsiderable streams. It affords, there- 
fore, an interesting elucidation of the subject under consideration, 
and confirms the view taken to account for the absence of reefs 

, must 
have been formerly bordered by growing coral, as Quoy and 
aymard mention that a bed of coral rock may be seen buried 

beneath streams of lava, Quoy also states that the corals which 
formed these reefs are no longer found alive, and adds that vol- canic eruptions: have probably destroyed them. The cold polar currents along the Aftican coast, although generally leaving about fifteen degrees of latitude Within the -coral-reef may at ? 

ring in the Pacific—that is, westerly currents—exists also in the Atlantic, and probably with the same effect, " 

* Darwin, >. cit., p, 187, : t Journal of the Royal Geographical Society, ii, 89. 
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On the American shores of the Bieri there are few reefs, 
except in the West Indies. The waters of the Orinoco and 
Amazon, and the alluvial shores Si occasion, exclude corals 
from that part of the coast. But about Pernambuco, as I am in- 
formed by Mr. Titian R. Peale, there are some peietin’ a grow- 
ing he Berni and they are said to extend along to 2U° or 21° S. 

fs. 
In the West Indies, the reefs of Key West, Cuba, the Baha- 

mas, and many of the eastern islands are well known. On the 
east coast of Florida they continue Re as far as Cape eee in 
latitude 25° 40’ N.: the west coast is free of them. There 
also said to be patches at intervals “ime the coast of Vea 
and Guatemala; but the west shores of the Gulf of Mexico, as 
well as the northern, like West Florida, are mostly low, and eve- 
rywhere without corals. They are within the influence of the 
eeneae” and other large rivers. 

“We have thus seen that the earth is belted by a coral zone, 
co rrespouding nearly to the tropics in extent, and that the oceans 
throughout it abound in zoophyte reefs, wherever congenial sites 
are afforded for their growth. We have found that the currents 
of extra-tropical seas, which flow westward, aud are interrupted 
and trended towards the equator by the continents, contract the 
coral seas in width, narrowing them to a few degrees on the 
western coasts of the continents; while the tropical currents, 
flowing eastward, diverge from the eqnator and cause the belt to 
Widen near the eastern shores. The polar currents flow also by 
the eastern coasts, preventing the warmer waters from increasing 
the width of the eon zone as much as it is contracted on the 
Western coasts. Moreover, the trend and capes of the coast pro- 
duee other read Semtsons in the direction of the currents, the 

0 

there are no extensive reefs, except along eastern Africa; and, 
while other lands abound in rivers, this African coast has only 
Some small streams. Thus the influence of continental waters 

and detritus on the distribution of reefs, has been shown to be 

have ascertained that in different groups, as the Ladrones, 
the Sandwich Islands, Samoa, New Hebrides, there is an inverse 

voleanie action in the island; and that the largest reefs exist _ 
where there is no peek of former igneous action, or where it has 

long ceased. The ad merye anironee WY volcanic agency to the 

\ 

» 
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planting and increase of coral reefs is thus satisfactorily exhibited. 
The existence of large reef-islands in open seas, where the neigh- 
boring lands are mostly destitute of coral reefs, has. farther sup- 
ported our conclusions, as such islands are in general removed 
from the deleterious influences just mentioned. 

The modifications of form-and interruptions of reefs arising 
from abrupt or sloping shores, and tidal or local currents, have 
also been exemplified. The origin of the distant barrier has 
been traced to a sinking of the land which it once simply fringed ; 
aud the lagoon island to a continuation of this subsidence till the 
original land had disappeared. - bit 

his account of coral reefs and islands may be closed by a 
Statement or recapitulation of some deductions which have a 
special bearing upon geology. 

Art. XXX1L— Abstract of Meteorological Observations made 
at Burlington, Vt., in 1851; by Z. Tuompson. 

Tue location where the following observations were made, is 
one mile from the shore of Lake Champlain, and 256 feet above 
the lake (346 above the sea) in lat. 44° 29’, and long. 73° 11’. 

1851. THERMOMETER. BAROMETER, a TER. i ETER, 
2 MONTHs, Mean. | Highest. Lowest. Range. | Mean. Highest.’ Lowest. Range. 

ra 6 = Methea inches | Inches. Inches. 
January, ........../ 1960} 43 | -14 | 5% | 2973) 30:53) 28 "82 
February, .........| 2602| 53. | ~-17 | 70° | 29:90 3060) 2918) 142 
March, ...<...-....|'3835| 64 | - 9 | 66 29°74 30:30 29°30| 1°00 sersteesss..| 4331| 62 | 90 | 42 | 2969 30-40) 2 1:10 oo ee SPOS: 54138] 79 35 44 | 29°74 | 30-28 | 2905) 123 
NM LIAN. clk wees] 62971 OT 47} 44 | 2964) 3022; 29:18) 1°04 
WO Sos a: fosiee a 67'40| 88 48 | 40 | 2958 2984 2928) 056 
August,..... ayes g 568| 85 47 | 88 | 29°70, 2993) 2940, 053 September, ..'...... 6058| 92 | 35 | 57 | 29:83) 3029! 29°34| 088 

stil ioh « ++-| 6109} 78 28°; 50 | 2968 2998) 29:22) 076 
November, ........| 81-74| 53 10 | 48 | 2967,.30-47| 29°00, 147 Mersss-2.-/ 1858) 46 [-17 | 63 | 2969) 30:33/ 2907) 126 | Annual mean ...... 4454 109 | 2971. 1°89 
el Rosiedh eWeek WEATHER. | SNOW, WATER. 

MonTHs. _|_N. |N-E| E.|S. B) 8. |S.W] W.|NW. Fair [Cloudy] Inches Inchess 
January,..+.s} 7) 2)E) 2) 41] 01619 16 11 1:20 
|February, ... 5 1 Lat Ph est 3 | 138 15 8 1:90 
March 10) 271) O07} Of 8} 8) 90] 11 | 14 | 067 A pril, se eneee 17 Pp 7) 1 8/17 13 0 1°67 
May, a ee ll be | Dade Och pe 1 ) 2/19 12 0 2°29 
une. 4 Line 0} 15 3 4/14 16 0 7:33 

July, -2.3....| TOT Pt eee $190! 11 0 | 38l ugust,...... 12) 2) O) 01 14) 149454 beg | op | 0] 182 September,...)12 | 1/0] 0413} -1 24 28 7 0 aoe October, ..... 6| O0% d.baal fs 2117 14 0 3°56 November, ...| 6 fs i 8 aT OT Ss ete 16 24 3°59 December,..... 6 / 8/1' 1) 16) 0} 2] o}19| a9. | 14] 188 
| 105 | 15 10 | 10 |153 | I) 96°} Sq |dja | dsl Ti | 3183 Hn 7 eee os | 1h 26] 84 aia | 151 | 7h 
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The results in the above tables are deduced from three daily 
observations made at sunrise, 1 P.M. an p.m. The warmest 
day in the year was September 10, the mean heat of which was 

which was —11°5°.. The meay temperature of the year was 
0°:37 colder than the average of the thirteen preceding years. 

the amount in 1851, was 5°68 inches less than in 1850, and 0°41 
in. less than the mean annual fall in the preceding thirteen years. 
The greatest fall of water in any one of those thirteen years, 
was in 1847, when it amounted to 38°55 inches, aud the smallest 

was in 1849, amounting only to 26°35 inches. 
The fall of snow in 1851 was 37 inches less than in 1850. 

During the year there were éighty-six days of tolerable sleighing 
in Burlington and vicinity, two days more than last year. The 
broad lake opposite to Burlington froze over on the Ist day of 
February, which was about the-usual time of closing, and con- | 

tinued closed till the 12th of March. The water of the lake 
was highest on the 16th of April, being then two feet below ex- 
treme high-water mark, aud lowest on the 13th of October, being 

7 feet 73 inches below high water—change of level of the lake 

in the year 5 feet 74 inches. The extreme change of level has 
not been. observed to exceed 8 feet. , 

The createst raiti-storm in 1851, was on the 22d and 23d of 
June, and the fall of water in those two days was 5:16 inches. 

The months of November and December were each more than 

5° colder than the average of those months, for the thirteen pre- 
ceding years. 

Robins appeared March 20, Blnebirds 22, Cowbirds and Long- 

Sparrows 26, Meadow Larks and Flycatchers April 6, White bel- 

lied Swallows 18, Barn Swallows 25, White Elm in blossom 15, 

Trailing Arbutus 12, Red Maple 19, Liverleaf and Bloodroot 24, 

Venus’ Pride 28, Gooseberries blossom May 7, Currants 9, Plums 

and Pears 15, Siberian Crab-apple 21, Common apple 24, ten days 

earlier than last year. 

= 
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Agr. XXXU.—Inaugural Lecture, the General Bearing of the 
Great Evhibition on the Progress of Art and Science; by 

— Wirsam Wuewett, D.D., F.R.S., Master of 'Trinity.* 

_ Ir seems to me as if I were one of the persons who have the 
least right of any to address an audience like this on the subject 
of the Great Exhibition of the Art and Industry of All Nations, 

of which the doors have so lately closed; inasmuch as I have 
ad no connection with that great event, nor relation to it, except 

that of a mere spectator—one of the many millions there. The 
eminent and zealons men in whose wide views it originated, by 
whose indomitable energy and perseverance the great thought of 
such a spectacle was embodied in a visible, material shape ; those 
who, from our own countries or from foreign lands, supplied it 
with the treasures and wonders of art; those who, with scruti- 
izing eye and judicial mind, compared those treasures and those 

. Wonders, and stamped their approval on the worthiest ; those 

present occasion, not have the difficnlty of the task shown in 
this manner. Nor, indeed, is it my office, in airy sense, to spea 
an epilogue at all. Perhaps such remarks as I have to make may 

nnn i SO I al 

* From the Edinb. Phil. Jour, January, 1852, p. 1. 
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rather be likened to the criticism which comes after the:drama. 
: ou know, criticism does come after poetry; the age of 

criticism after the age of poetry; Aristotle after Sophocles, Lon- 
ginus after Homer. And the reason of this has been well pointed 
out in our time :—that words, that human Janguage, appear in 
the form in which the poet utters them, and works with them 
for his purposes, before they appear in ‘the form in which the 
critic must use them: language is picturesque and affecting, first; 
it is philosophical ‘and critical afterwards :—it is first concrete, 

tract :—it acts first, it analyzes afterwards. And this is 
the case, not with words only, but also with works. poet, 
as the Greeks called him, was the maker, as our English fathers, 

agery; but in those material works which supply the aS oa 
e jus 

been compelled to use: in the textures of soft wool, or fine linen, 
ports itself in wreaths of visi- 

dust to its appointed place; in the images which express to the. 

eye beanty and dignity, as the poet’s verse does to the mind; so 

and of other lands. 'The Crystal Palace was the cabinet in which 

Were contained a vast multitude of compositions—not of words, 

but of things, which we who wandered along its corridors and gal- 

leries might con, day by day, so as to possess ourselves, in some 

measure, and according to our ability, of their meaning, sant i 
ea ection 

must now consider what it is that we have-admired, an why; 
must try to analyze the works which we have thus gazed upon, 

and to discover the principles of their exce As the enitic 
Srcoxp Series, Vol. XIII, No. 39.—May, 1852. 
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of literary art endeavors to discern the laws of man’s nature by 
which he can produce that which is beautiful and powerful, ope- 
rating through the medium of language, so the critic of such art 
as we have had here presented to us—of material art, as we 
may term it—endeayors to discern the laws of material nature ; 
to learn how man can act. by these, operating’ through the me- 
dium of matter, and thus produce beauty, utility, and power. 
This kind of criticism appears.to be the natural and proper sequel 
to such a great burst of production and exhibition as we have 

; instead of the criticism which naturally comes after 
general circulation of poetry, t 
after a great exhibition of art: two eases of succession 

connected bya very close and profound analogy. That this 
view of the natural and general succession of science to art, as 
‘of criticism to poetry, is not merely fanciful and analogical, we 

n instant at the 

and painting, all had their origin and progress, while the sciences 
of recent times were in their cradle, or were unborn. ‘The dawn 



—— 

Se 
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of the sixteenth century presented, as it were, a Great Exhibi- 
tion of the works which men had been producing from the time 
of the downfall of Roman civilization and skill. ‘There too, 
might be seen, by him who travelled from land to land, beanti- 
ful textures, beautiful vessels of gold. and bronze, of porcelain 
and glass, wonderful machines, mighty fabrics; anddrom that 
time, stimulated by the sight of such a mass of the works of hu- 
man skill,—stimulated still more by the natural working of those 
powers of man from which such skill had arisen,—men were led 
to seek for science as well as art; for science as the natural com- 
plement of art, and fulfillment of. the thoughts and hopes which 
art excites ;—for science as the fully developed blossom, of which 
art is the wonderfully involved bud, Stimulated by such influ- 
ences, the scientific tendencies of modern Europe took their 
starting impulse from the Great Exhibition of the productions of 
the middle ages which had accumulated in the sixteenth century ; 
and have ever since been working onwards, with ever-increasing 
vigor, and in an ever-expanding sphere. em 

As the successful scientific speculations 
turies have been the natural sequel to the art-energies 

first place, how grea ‘and unique the 

culiar are some of the lessons which even the most general spee- 

tator, unfit to enter into the details of any of the special arts, 
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a wonderful collection of the works of man.in many difter- 
ent countries ; and combining all these in his thoughts, he would 
have had in his mind a representation of the whole progress of 
human art and industry, up to the last mioment, and a picture of 
the place which each nation at that moment occupied in the line 
of that progress. But what time, what labor, what perseverance, 
what hardships, what access to great and powerful men in every 
land, what happiness of opportunity, would be now implied in the 
-completion of such a survey! A life would scarcely suffice for 
it; aman could ‘scarcely be found who would achieve it, with 

communities of the industrial world: When he visited the plains 

naked savage offered the only specimen of art in his rude club and 
frail canoe; now there is there a port whose lofty ships carry reg- 
ularly to. European markets multiplied forms of native produce 
and manufactures. . Even if his picture be complete as to surface, 

compare the one with the other—the object now seen in age 
with a similar object remembered in youth! And after all, when 
we have assumed such a traveller—such a one as never has been 
—the Ulysses of modern times—seeing the cities of many me”, 
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and knowing their minds—seeing the workshops of all nations, 
and knowing their arts—we have but one such. ‘His knowl- 
edge is only his. He cannot, in any clear or effective manner, 
communicate any large’ ore of it to others. It exists only 

much- alone Be ii i come to some island: 0: 
Calypso, some well-inhabited city, under the rule of powerful 
and benignant, but plainly, he must believe; en influ- 
ences, and there to find that image of the world and its arts, 
which he had vainly tried to build up in his mind, exhibited be- 
fore his bodily eye in a vast crystal frame ;—true i every minut- 
est thread and hue, from the sparkle of the diamond to the 
mighty bulk of the collossus; true: to that which belongs to 
every part of the earth; and this, with the effects which the arts 

produce, not-at the intervals of the traveller’s weary < opi A ~ 
everywhere at the present hour. Aud, further, let him 
whole population of the land—thousands upon di pe 
lions upon millions, streaming to this sight, gazing their fill, day 
after day, at this wonderful vision, inviting the men of neighbor- 
ing and of distant lands to gaze with them ; looking at the ob- 
jects, not like-a fairy picture in the distant clonds, but close at 
hand ; comparing, judging, scrutinizing the treasures produced 
by the all-bounteous earth, and the indomitable efforts of won 
from pole to pole, and from east to west; or, as he would. lear 
more truly to measure, from east to east ‘again. When we cans 
mewn such a vision, do we not seem to have gone beyond 

“ Quicquid Grecia mendax 
Audit in historia; “ 

all the wonders of that wondrous ancient Odyssean tale? And 

yet, in making such a supposition, have we not been exactly de- 
scribing that which we. have seen within these few months? 

Have not we ourselves made part of the population of such a 
dieeneaa ena tig crowds which have gazed on such a magic 
spectacle 

But now that we hava had the spectacle before — oe us con- 
sider for a moment what the vision was, and w e the re- 

flections which it excited. We had, offered to our one 
choicest productions of human art in all nations; or, a at least, 
collections which might be considered as representing all nations. 
ow in nations compared with nations there is a difference ; in a 

nation compared with itself at an earlier time, there is a pro 
There may not always be a progress 1 in good government ; there 

- May not necessarily be, though we would gladly hope that there 

is, a progress in virtue, in morality, | = happiness. But there 

always is, except when very adverse influences s roll the 
common course of things, a ‘progress i ait, and. generally in 
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science. In the. useful and ornamental arts nations. are always 
going forwards, from stage to stage. Different nations have 
ached different stages of this. progress, and all their different 

stages are seen at once, in the aspect which they have at this 
moment in the magical glass, which the enchanters of our time 
have made to rise out of the ground like an exhalation. The 

infancy of nations, their youth, their middle age, and their ma- 
turity, all appear in their simultaneous aspect, like the most dis- 
tant objects revealed at the same moment by a flash of lightning 
in a dusky night :—or we may compare the result to that which 

would be produced, if we could suppose some one of the skillful 
photographers whose subtle apparatus we have had exhibited 

there, could. bring within his field. of view the surface of the 

nation’s progress from another. rae 
_An ingenious speculator of our own day, clothing these meta- 

physical abstractions in the form which modern science assigns 
to them, has shown how we might, theoretically speaking, be, 
in a few instants, actual spectators, bodily and. contemporaneous 
eye-witnesses, of all the events which have passed since man 

as existed upon earth. For, if we only imagine that, as the 
visual impressious on the vehicle of light, by which alone vision 
can take place, travel away from the scenes by the occurrence of 
which their configuration was given to them, we also travel after 

ing vision, and : this movin; d go but a very little faster than light itself, 
ove sssively the visual images of all successive 

events, and see them as truly as a distant spectator (and what 
spectator 1s not more or less distant?) sees what passes before bis 
eyes. We might thus see now what is passing around us, a! 

mark, at each period, the food, the clothing, the arms, the tools, 
the houses, the machines, and the ornaments of the various eras: 
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Now that which this scientific dream thus presents to us in 
imagination, the Exhibition of the Industry and Arts of all Na- 
tions has presented as a visible reality ; for we have -had there 
collected examples of the food and clothing and other works of 

art of nations in every stage of the progress of art. From Ota- 
heite, so long in the eyes of Englishmen the type of gentle but 
uncultured life, Queen Pomare sends mats and cloth, head-dresses 
and female: gear, which the native art of her women fabricates 
from their indigenous plants. From Labuan, the last specimen 
of savage life with which this country has become connected, 
we have also clothes and armor, weapons and musical instru- 
ments. From all the wide domains which lie-within’ or around 

but art soon goes beyond these first essays. F'rom Sumatra we 
ave the loom and the plough. lacquered work and silken wares; 

as we proceed from these outside regions to that central and 
ancient India, so long the field of a peculiar form of civilization, 

we have endless and innumerable treasures of skill and ingenuity, 

of magnificence and beauty. And yet we perceive that, in ad- 

savage hands! So that man is naturally, as I have said, not only 

an artificer, but an artist. Even we, while we look down from 

our lofty summit of civilized and mechanically-aided skill upon 

the infancy of art, may often learn from them lessons of taste. 

So wonderfully and -effectually has Providence planted in man 

the impulse which urges him on to his destination,—his destina- 

tion, which is, to mould the bounty of nature into such forms:as 
that with mere utility utility demands, and to show at every step that® 



of Persia and of India have beauties which we, with all our ap- 
pliances and means, cannot surpass. ‘The gorgeous East show- 
ers its barbaric pearl and gold into its magnificent textures. But 
‘is there really anything barbaric in the skill and taste which 
they display? Does the oriental prince or monarch, even if he 

confine his magnificence to native manufactures, present himself 
to the eyes of his slaves in a less splendid or less elegant attire 
than the nobles and the sovereigns of this our western world, 

more highly civilized as we nevertheless deem it? Few persons 
I think would answer in the affirmative. The silks and shawls, 

the embroidery and jewellery, the moulding and carving, which 
those countries can, produce, and which decorate their palaces 
and their ‘dwellers in palaces, are even now such as we cannot 

excel. Oriental magnificence is still a proverbial mode‘of de- 
scribing/a degree of splendor and artistical richness which is not 

found among ourselves: bye (ors ‘iad 
“What, then, shall we say of ourselves?’ Wherein is our supe- 

riority? In what do we see the effect, the realization, of that 
~ 

1 of nearly an 
nations which have felt the full influence of progress like our 
selves? bi vi ete 

h Ld 

peaceful potentate are used to provide clothing for the world. 
For that which makes it suitable that machinery, constructed on 



operations on the most common materials were to be performed, 
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labors for the rich alone; here she works for the poor no less. 
There the multitude produce only to give splendor and grace to 
the despot or the warrior whose slaves they are, and whom they 
enrich; here the man whois powerful in the weapons of peace, 
capital and machinery, uses them to give comfort and enjoyment 
to the public, whose servant he.is, and thus becomes rich while 
he enriches others with his goods. If this be truly the relation 
etween the condition of the arts of life in this country and in 

those of others, may we not with reason and with gratitude say, 
that we have indeed reached a point beyond theirs in the social 

I should wish to endeavor to bring before you: I mean, the view, 

Suggested by the classification of which such a collection has 

be ‘supposed that to divide any collection of things, oielge 

humerous and various, into classes, is a work of no great d 

culty, though when the collection is great, it may require much 

Szconp Serizs, . . 
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time. For it might be said, You have only to determine accord- 
ing to what resemblances and what differences you will make 
your classes, and then to go through the work, sticking to these. 
But any one who has attended a little more to the science of 

art and industry, in the attempts which were made to perform 
that task on the occasions of the French Expositions in 1806, 
in 1819, in 1827, in 1834, and in 1844. On the first occasion 
the distribution adopted was entirely geographical ; on the sec- 
ond, it was what was called an entirely material or natural, sys- 
tem, dividing the arts. into thirty-nine heads, the consequence of 
which is said to have been great confusion: In 1827, a purely 
scientific arrangement was attempted, into five great divisions, 
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division was highly beneficial, for within each of these sections 
classes could be formed far more homogeneous than was possible 
while these sections were all thrown into one mass; when, for 
instance, the cotton-tree, the loom, and the muslin, stood side by 
side, as belonging to vestiary art; or when woven and dyed 
goods were far removed, as being examples, the former of me- 
chanical, the latter of chemical processes. Suitable gradation is 
the felicity of the classifying art, and so it was found to be in this 
instance. 3 

- But within this limit how shall classes be formed? _ Here. also, 
it appears to me, simply as a reader of the history of the Exhi- 
bition, which any one else may read, that the procedure of those 
who framed the-classification was marked with sound good sense 
and a wise rejection of mere technical rules. For by assuming 
fixed and uniform principles of classification we can never ob- 

tain any but an artificial system, which will be found, in practice, 
to separate things naturally related; and to bring together objects 
quite unconnected with. each other. _ It was determined, that 

within each of the four sections the divisions which had been 

adopt thirty broad divisions; of which classes, four were of raw 

materials; six of machinery; nineteen of manufactures ; and 
one of the Fine Arts. And these thirty Classes may be consid- 

ered as having been confirmed by their practical application to 

except that, in some instances, it was found necessary to subdi- 

vide a Class into others. ~ Thus Class X, which was originally 

And to Class V, machines, was added an accessory Class, Va, 

carriages. And, on the other hand, Classes XII, and XV, wool- 

len and worsted, it was found could be advantageously thrown 
into on 

Within these classes, again, were other subdivisions, which are 

marked in the Catalogue by letters of the alphabet. ‘Thus, the 

third Class consists of substances used for food ; and of these the 

vegetable division contains sub-classes, A, B,C, D, ©, F, G: the 

first being cereals, and the like; the second, fruits; the third, 

drinks, and so on. And in like manner, the sixth class, manu- 

facturing machines and tools, had sub-classes, A, B,C, D, E, PF: 

| # “Illustrated Catalogue,” Introd, p. 22. 
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as A, all spun and woven fabrics ; B, manufactures of metals ; 
C, manufactures of minerals and mining ‘machinery, and the 
like. 

And, again, each of these sub-classes was separated into heads, 
by numbers. Thus, the sub-class cereals and the like, are 1, the 
common cereals ; 2, the less common ; 3, millet; 4, pulse and 
cattle-food ; 5, grasses and roots; 6, flours (ground grain); 7, 
oil seeds ; 8, hops. And the sub-class A, of manufacturing ma- 
chines and tools, included the heads, 1, machinery for spinning 
and weaving cotton, wool, flaz, hemp, silk,—for working caoutch- 
ouc, Gulla percha, hair ; 2, paper-making ; 3, printing. Aud 
to shew how much practical experience governed these sub- 
divisions, I may mention that great aid in this task was found in 
the Trades’ Directories of Birmingham and Manchester, and other 
great manufacturing towns. 

I have followed this classification’ into the ultimate ramifica- 
tion of the Catalogue, at the risk of being, I fear, tedious for a 
moment; partly because | wish to make a reflection upon it; and 
partly, also, that you may see what a vast work is performed if 
this classification be really coherent and sound. Fr, first, turn your attention to the one head which I have mentioned ; this 
Single “head includes no less than this,—all machinery for the 
complete formation, from the raw material, of all fabrics of cot- 
ton, wool, flax, hemp, silk, caoutchouc, gutta percha, and hair. 
This is head 1 of sub-class A. Under this head, or under the 
first particular head, cotton, are ver many articles in the great 
exhibition. Besides this particular head,-and the other particular 
heads, wool, flax, caoutchouc, §c., inclided in the general head 1, 
there are two other heads in this sub-class, each of like extent. 
Along with this sub-class A, are also sub-classes B, C, D, E, F; each of an extent not inferior to A; and thus, this Class VI, contains 
& great mass of heads, each inclnding a vast number of articles. 
Yet in the Catalogue, this Class VI, is one of the smallest extent 

machines, with manufactured goods and scniptured forms, have really been put in a shape in which it will permanently retain traces of the ordering hand. 
What the value and advantage would be of a permanent and 

generally accepted classification of all the materials, instruments, 
and productions of human art and industry, you will none of you 
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require that I should explain at length. One consequence would 
be that the manufacturer, the man of science, the artisan, the 

merchant, would have a settled common language, in which they 

could speak of the objects about which they are concerned. It 
is needless to point out how much this would facilitate and pro- 
mote their working together ; how fatal to codperation is diver- 
sity and ambiguity in the language used. One of our old verse 
writers, expanding according to the:suggestions of his fancy, the 
account of the failure of men in the case of the tower of Babel, 

has made this causeof failure very prominent. He supposes that, 
the language of the workmen being confounded, when one of 
them asked for a spade, his companion brought him a bucket ; 
or when he called for mortar; handed him a plumb-line ;' and 
that, by the constant recurrence of these incongruous proceed- 
ings, the work necessarily came to a stand. ow. the conditions 

necessary, in order that workmen may work together, really go 
much farther than the use of a common language, in the general 
sense of the phrase. It is not only necessary that they should 

cially with regard to screws; fixing thus their exact diameter 

and pitch, as it is called—a process which would have the like 

effect.of making the construction, application, and repair of all 

work into which screws enter vastly more easy and msi 

the Catalogue exhibits to us. Mr. Whitworth would classify 

screws, and wheels, and axles, as the millwrights have classified 

toothed wheels. But screws, or wheels, or axles, are merely one 
kind of tool, one element of machinery ; and tools and machiuery 
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are only one class out of thirty of the great collection of which 
we are speaking. If, then, so great benefits arise from a common 
‘understanding as to the species of one. of the lowest members of 
our classification, may we not expect corresponding advantages 
rom a fixation of the names and distinctions of the higher mem- 
bers?—of the names of tools and machines, for-instance; and 
from a perception of their relations to each other, which a good 
classification brings into view ; and then, again, from a clear per- 
ception of the relation of class to class and of their lines of de- 
markation? And may we not expect that on such grounds, the 
very language of art.and industry, and the mode of regarding 
the relations of their products, shall bear for ever the impress of 
the Great Exhibition of 1851? . 

There is one other remark which I should wish to make, sug- _ 
gested by the classification. of the objects of the Exhibition ; or, 
rather, a remark which it: is possible to express, only because we 
have such.a classification before us. It. is an important charac- 

Jn looking at these two classes, we may see some remarkable 
contrasts between them. The: first-class of arts, those which are 
employed in obtaining and working the metals, are among the 
most ancient; the second, the. arts of manufacturing chemical 

rig them was, to expel oxygen or sulphur; that combination may 
definite or indefinite. Tubal-Cain, in the first ages of the 

world, was “the instructor of every artificer in brass and iron; 
fi 

it to coil itself up in its sheath when its. rigid thrust is not needed. 
Here art has preceded science, and science has barely: overtaken 
art. But in the second class, science has not only overtaken 
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art, but is the whole foundation, the entire creator of the art. 
Here art is the daughter of science. The great chemical manu- 
factories. which have sprung up at Liverpool, at Newcastle, at 
Glasgow, owe their existence entirely to a profound and scientific 
knowledge of chemistry. hese arts never could have existed 
if there had not been.a science of chemistry ; and that, an exact 
and philosophical science. ‘These mauufactories now are ona 
scale at least equal to the largest establishments which exist 
ainong the successors of Tubal-Cain. They occupy spaces not 
smaller than that great building in which the productions of all 
the arts of all the world were gathered, and where we so often 
wandered till our feet were weary. They employ, some of them, 
five or six large steam-engines; they shoot up the obelisks which 
convey away their smoke and fumes to the height of the highest 
steeples in the world; they occupy a population equal to that of 
a town, whose streets gather round the. walls. of the mighty 
Workshop.*. Yet these processes are all derived from the chemi- 
cal theories of the last and the present century; from the inves- 
tigatious carried on in the laboratories of Scheele and Kirwan, 

Bertholiet and Lavoisier. “So rapidly in this case has the tree of 
art blossomed from the root of science ;. upon so gigantic a scale 
have the truths of science been embodied in the domain of art. 

gain, there is another remark which we make in comparing 
the first class, ménerals, with the third class,’ or rather with the 
fourth, vegetable and animal ‘substances used in manufactures, 
or as implements or ornaments. And I wish to speak especially 
of vegetable substances. In the class of minerais, all the great 
members of the class are still what they were in ancient times. 

been discovered; atid these have their use; and of these the 
Exhibition presents fine examples. But still, their use is upov a 
small scale. Gold and iron, at the present day, as in ancient 

times, are the rulers of the world; and the great events iv the 
world of mineral art are not the’ discovery of new substances, 

Ww 
accumulation and reproduction, but also a constantly growing 
Variety of objects, fitted to the needs and uses of man. fea, 
coffee, tobacco, sugar, cotton, have made man’s life, and the arts 
which sustain it, very different from what they were in ancient 
times. And no one, I think, can have looked at the vegetable 
treasures of the Crystal Palace without seeing that the various 
wealth of the vegetable world is yet far from exhausted. The 

* «Tustrated Catalogue,” p. 184, 
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Liverpool Local Committee have enabled us to take a starting- 
point for such a survey, by sending to the Exhibition a noble 
collection of specimens of every kind of import of that great 
emporium ; among which, as might be expected, the varieties of 
vegetable produce. are the most numerous. But’ that objects 
should be reckoned among imports, implies that already they 
are extensively used. If we look at the multiplied collections of 
objects of the same kind, some from various countries, not as 
wares toa known market, but as specimens and. suggestions of 
unexplored wealth, we can have no doubt that the list of imports 
will hereafter, with great advantage be enlarged. Who knows 
what beautiful materials for the makers of furniture are to be 
found in the collections of woods from the various forests of the 
Indian Archipelago, or of Australia, or of Tasmania, or of New 
Zealand? Who knows what we may hereafter discover to have 
been collected. of fruits and oils, and medicines and dyes; of 
threads and cordage, as we had here from New Zealand and 

and.on this occasion America would have taught ‘us if we had 

construct maxims like those of the son*of Sirach.in the ancient 
ewish times—like him who. says. (Ececlus. xxxix, 26) ‘ The 

principal things for the whole. use of man’s life are water, fire, 
iron and salt, flour of wheat, honey, milk, and the blood of the 
grape, oil, and clothing”—he could hardly fail to make additions 
to the list, and these would be from the vegetable world. Again, 
how recent is the discovery of the uses of gutta-percha! In the 
great.collection were some of the original specimens sent by Dr. 
aor isomery to the India House, whence specimens were dis- 

enlarging sphere of the utility which man draws from the vege 
table world, what a View this also gives us of the bounty of 

* « Illustrated Catalogue,” p. 876. 
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Providence to man, thus bringing out of the earth, in every 
varying clime, endless forms of vegetable life, of which so many, 
and so many more than we yet can tell, are adapted to sustain, 
to cheer, to benefit, to delight man, in ways ever kind, ever 
large, ever new, and of which the novelty itself is a new source 
of delighted contemplation. 

I might go on to make other reflections upon the peculiar 
characters of the various classes of the Great Exhibition, but the 
time does not allow me, nor is it needful, since all that I aspired 
to do was to offer to you specimens of such reflections. Several 
of the classes will, no doubt, suggest appropriate reflections to 
those who have to deliver lectures to you on special subjects. In 
the meantime, though F must now hasten to a conclusion, I can- 
not but perceive how imperfectly I have discharged even the 

some such effect as this would, we may suppose, be produced 
upon the students of the useful and the beautiful arts by their 
resort to any university incommon. To any university, I have 
said; but to what a university have they been resorting during the 
past term? Toa university of which the colleges are all the great 
workshops and workyards, the schools and societies of arts, man- 
ufactures, and commerce, of mining and building, of inventing and 
executing in every land—colleges in which great chemists, great 
machines, great naturalists, great inventors, are already working, 

in a professional manner, to aid and develop all that capital, 

skill, and enterprise can do, Coming from such colleges to th 
central university, may we not well look upon it as a great epoch 
in the life of the material arts, that they have thus begun their 
university. career—that they have had the advantage of suc 
academical arrangements as there have been found, and still 

Srconp Sens, Vol. XIII, No. 39.—May 1852. 
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more, as I have said, that they have had the greater advantage 
of intercourse with each other? May we not expect that from 
this time the eminent producers and manufacturers, artisans and 
artists, in every department of art, and in every land, will enter- 

in for each other an increased share of regard and good-will, of 
sympathy in the great objects which man’s office as producer 
and manufacturer, artisan and artist, places before him—of res- 
pect for each other’s character, and for the common opinion of 
their body, all increased by their being able tosay, ‘“ We were 
students together at the Great University in 1851.” 

Art. XXXII1—On Octahedral Oligist Iron; by T. S. Hoyt, 
of the Geological Commission of Canada. 

[Read before the American Association for the Advancement of Science, at Albany, 
aie September, 1851.] | 

and has aided in simplifying and elucidating many difficult ques- 
tions. Such a question is presented in the difference between 

& proportion which is two-thirds of that in the protosalts. De- 

signating the one as ferrosum, with an equivalent of 28° (H= 1), 

to the Sesquioxyds of aluminium, manganese and chromium. 

I have since found that my ion with regard to sulphur had been an 
pated by M. Gerhardt ina note at p. 90 of his Comptes eatin See 1847. 



T. 8. Hunt on Octahedral Oligist Iron. 371 

written Fe 8.0, Al #20, are isomorphous with Fe20, Mg20 and 
Zn20.- The analyses of many species of silicious minerals prove 

ceedingly variable. Thus in the epidotes while the first ratio is 
one of equality, the eond ranges from 2:1 to 1:1, and yet 
vitae varieties have all the same - erystalline form, and spect 
ehar 

M. Kop pp, it is well known, has shown that the expression obs 
tained by or oes 8 the atomic —— of different substances: ‘by. “ 

endes to 
With whieh — they correspon. inp pean ks eat as Dana has shown, 

in atomic volume. The analyses of fi rolite, Le a , sillimanite and kyanite, all 
s, show betw 

ind to 

n an examination of the ana _ es 0 aluminous pyroxenes and hornble 
will be found that on adding the oxen of the alumina to that of ss vailica,t the sum 
bears to that of the oxygen of the protoxyd bases, me relation as exists in 

Ose Vari Ne con ina. Silica represente SiQgs then 

chemically equivalent to Al2 O03 l4 Og in the notation here adopted); but this 
is equal t Os or 8(al2 0), and six atoms of then equivalent to 
a of silicon in SiOg, or al2 to Si if we write ’ ca ts Hy peculiar func- 

on of alu is then connected with a change of equivalent, and is a case in poi 
to illustrate our idea con et i + change of chemical ilabota, 
ater errant ” ich aluminium in this combination sustains to the basic alumi: 

nalogous to that which Mng and Cr2s sia to Mng mng and cr2 m their 
faites combinations, ‘when ens their basic ya ers they bece alent to S, 

anganates and chro a the homologous ane of the sulphates. Cra 

enero ace to SH ( O4: ut Cr2 crs is the equivalent of S_precisely 
als becomes the eq ; 

silica in these aluminous snianenls may then be replaced to a varying 
by alumina, and if from a comparison of the chemical analyses of epidotes, ate 

¢., with their crystalline forms and densities, it is s at al ay 

the protox ses, it is equally established upon the same grounds, that 1 
“cd minerals, alumina takes the place of silica. In the one case al2 

tba, * njattts volume of Mg20, and in the other, 3al2 0 sustains ‘the same 
relations to 

If we maar ‘alumina and silica in their uncombined states, we find that 

phire has an atomic volume of 12;9, that of quartz being 17°; as great Gifierences as 

bers of an acknowledged isomorphous series as between cal- 
: 4 : ir . °.20/. ‘ ifference ibe 

consi as 
iis tho eat dw not 

a ott this kind bet and 
wl Jounal (3 vol. ix, p, 220. 



being 11:2 and that of periclase 10-9. Although the correspon- 

dence between these protoxyds and the compounds of the two 
classes of oxyds might be regarded as establishing the point, it 
was desirable to add to the series a pure peroxyd. ye 
Such is the martite of Breithaupt which he has described as 

a peroxyd of iron, crystallizing in forms of the regular system, 
and having a specific gravity of 4-65—4-82, which gives an 
atomic volume of 11. These crystals have however been looked 
upon as pseudomorphs after magnetite, and Dana in the last edi- 

tion of his Mineralogy regards their nature as doubtfal. The 

a examining the collection of Dr. Holmes of this city I found 
a specimen which he had received through the late Dr. Horton, 

Munroe, New York, as crystallized ilmenite. Its mon0- 
metric form led me to suppose it to be the octahedral titaniferous 

iron to which the name of iserine has been given,* but on eX 

The titaniferous irons have been described as crystallizing occasionally in forms 

1 same specific gravity as the rhombohedral ney. 

The different formulas cited by Gerhardt give one, three, six and eight equivalents 

of titanate (FeO, TiO2) to one of soninaya, and + ins seober case. But 
se has shown that the ferrous oxyd and titanic acid obtained in the analyses, T& 

sult from the reaction in the process of solution between ioxyd of iron and 
sesquioxyd of titanium, Fe203+4+Tiz0s=2(Fe 0, TiO2).*, If we write the for- 

* See this Journal, [2], vol. ii, p. 33. 
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amination it was found to contain only oxyd of ‘occurs 
in an aggregate of white translucent. qua d feld- 

spar and dark green hornblende, the latter somet nes in crystals. 
The oxyd of iron is found alike imbedded in Il tk cies, in 
erystals which are seldom more than pine of an inch in di- 

ameter. ‘Their form is that of a regular eatabenon: generally 
with the mer bi pega ote often exhibiting the faces of the 
cube also in rounded “The crystals are frequently fi 
tied and the: iaibudad: oe are marked by delicate sfrie i 
three directions parallel to the edges. Color iron-black, oft 
with a bronzed tarnish; streak, purple-brown ; lustre, sub 
lic ; fracture, conchoidal, cleavage very” indistin net; n a “a 
even in powder. Hardness 6; gravity of crystals with some of 
the gangue still ‘adherent, 5 165; reduced to powder and washed 
to remove the accompanying silicious minerals, 533. ‘The crys- 
tals completely imbedded e boy homie) were like the others 
octahedral and non-magne 

he pulverized nicer 4 was resdity soluble in heated hydro- 
chloric acid, and the solution on dilution and boiling, deposited 
no titanic acid. The recent solution, air having been excluded, 
gave the reactions of a persalt without any traces of protosalt of 
iron, and the addition of ammonia precipitated peroxyd of iron 
from a colorless filtrate whith was not disturbed by sulphuret of 
ammonium or phosphate of swe ‘It was hence inferred that the 
mineral is pure peroxyd of ir 

The existence of these eink ifnbedded in unaltered dark 
green hornblende, a mineral which contains a lar ee amount of 

protoxyd of iron, and is so readily decomposed by the oxydating 
action of atmospheric influences, forbids the idea that they are 

pseudomorphs formed by the oxydation of ine the Sa 
e 

mula of anhydrous titanic al TiOz, the equivalent of bgt 3 will be 24, (omy 
be 1 The formulas 

gen==8,) and titanicwn corresponding to ferricum will formu 

different ilmenites and iserines will then _be fe 0, or ti our notation (fe, “i a 

the s of the two peroxyds jail very variable, and thus according, 

vie e, taniferous irons really examples of pero 

having the form and atomic volume of tite and-periclase. It is worthy o re- 

mark that the volume of og metric and rhombohedral og ae! A 

is same, ssimilati alumina ‘ sapph , > quartz, 

a ie : *hie a ae with specular iron, its 
we bird ithe formula al4O2, “§ which it ean — 

i in, i 
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haz, XXXIV Nias. Thoughts on Prof. Hosking’ s Romani 
on Ventilation ; + by Samuet WeBBE 

" ALrnoucn in these. modern days of discovery and invention, F 
we do not admit the strict truth of Solomon’s remark, that there 
is nothing new under the sun, yet we are often reminded of it 
by seeing something brought forward with claims to novelty, 

that can ‘be stipported only by a forgetting of what has been done 
in by- gone times. Of this class seems to be Professor Hosking’s 

plan for ventilation by means of a parlor fire, brought forward 
asa thing of comparatively recent invention. At least all of it 
but the ventilating opening into the flue of the chimney near the 
ceiling was almost exacily rused a great mauy years ago; and the 
ventilating opening itself has long been familiar to: those who 
have paid any attention to the stibject: 

One of the earliest things that we recollect in our boyhood, 
was a coal-grate furnished with tubes for bringing into the room 
a current of heated air from behind the grate whither it was con- 
veyed by another tube communicating with the external air, an 
air chamber having been formed behind the grate for Bt purpose 
of receiving and heating it. This was about 1803 or 

Not far from the same time, Mr. Allan Pollock, of see in- 
vented an iron stove, in which the same principle was introduced. 
The stove itself was a close stove for burning wood, and the ex- 
ternal air was introduced by a tube communicating with. an ait 
passage | in the, interior of the stove, whence, when heated, it 

issued into the room through an iron pipe opening on the top 0 
the stove. 
In 1815 and 1816, the prineiple was extensively employed in 
Bain and its vicinity in conjunction with open parlor fire- places 

for burning wood. ‘he hearth was hollow, the upper surface 

* deb yainets page 249 of shige. ad . 
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Here seem to be all the contrivances that Professor Hosking 
has bronght forward, save the ventilating aperture into the chim- 
ney above, and she. moveable valve in the throat of the flue 
which alone can render that aperture necessary for ordinary pur- 
‘poses. Even this moveable valve in the smo ue has been in 
use from time immemorial in Russian stoves and for a vast many 
years under the name of a@ damper, in the close stoves in our 
own country. It is an objectionable piece of apparatus without 
the accompaniment of a ventilator, since poe ap at in any. 
eserrabte degree the escape of t t froma room or from 

e fire, it likewise prevents the Nickie oe the carbonté acid gas 
pate by respiration and combustion. But even with a close 
Stove, if this be not used, or used only in a slight degree, so as 
to permit a free draught of air throngh the stove, unless the 
room be over-crowded with persons, there will be s — ven- 
tilation for the ordinary purposes of health and scabies “he 
opening by which the air has access to the fire in the stove isa 
sufficient ventilator 

Mr. Hosking,’ however, thinks it sagidntant that the opening 
should be near the ceiling of the room. If it be so placed it 
will counteract, in some degree, what he is endeavoring to ob- 
tain by his contrivances below, that is, warmth and purity of air, 

by co nveying away almost perhaps as fast as it enters, the warm 
fresh air brought in by his heated air pipes s below, as the hotest 
air will most readily escape from-an opening in the top of = 
room, and that/just delivered from the heated supply pipes 
openings, will probably be the hottest. But his re a aa 
Statements on the condition and action of the air are so loose an 
unscientific, that it may be well, in order to present the ee 

ully, to go into.a little examination of them 
e says, “ open a window in an otherwise close room and no 

air will enter; no air can enter indeed, unless force be applied as 

with a bellows, whereby as much may be driven out as is driven 
in, with the-effect only of diluting not of purifying.”, 
‘Now so far from this being generally true, it can be so only 

under particular and somewhat rare circumstances, acta when 
the air in the close room shall be of precisely the same tempera- 
ture, and the same specific gravity as the ésattrenl air. Ifthe 
air contained i in the room be warmer than the external air, imme- 
diately upon opening the window a double current will be estab- 
lished through the opening, an inward current of cold : at the 
bottom of the opening, and an outward current of warm 
top... This double current will continue to act with full olde till 
the cold air has replaced the warmer air of the room up tot 
bottom of the open: window, The force of action will then be 

diminished and the depth d till 

the cold air has risen-to the top of the ———” 
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y sid which the outward curren 
warmth and force and a slight o 

dition to the actions of the great inward and outward cunend 
If the conditions be reversed, so will the performan ‘the 

changes ; that is, if. the close room n be colder that: the external air, 

of want of homogeneity i in the structure of the walls of the room, 
local currents will occur as before, only inversely. Generally 
speaking, the change will be effected by the substitution of the 
air without for that within, but not wholly so, for some of the 
internal air will be warmed or cooled by induction, from coming 
in —— with the external air of a different temperature from 
its 
The “completeness and quickness of the change will depend 

partly upon the-size of the e aperture, and partly upon its situation. 
Of course, the Ba the opening, the more quickly will the ex- 
change effected. But in cases where the dimensions of the 
aperture are the same, and the size of the apartment the same, 

tion has much effect. Thus, in the first supposition that the 
ait ¢ the room is warmer than the external air, an opening parid 
the top.of the room will most readily permit the warm air to € 
cape and the colder and denser external air to descend to take ns 

place, and leave but little to be cooled by induction, while with 
an opening of the same. size near the floor, the warm air would 
escape after a little while with much difficulty, and much more 
of it would remain in the room cooled down to the temperature 
of the external air. The results would be reversed on the secon 

supposition, that the air of the close room was colder than the 
ext Lair, 

So far then as to simply warm air and cold air Mr. Hosking’s 
doctrine seems to be correct, as to. the effect of a ventilating 
opening near nek collin: ofa room be 
ing thoroughly the a air of a 
he 

close room. uk 
These changes are otis ge: the teint in pres density of 

warm air and cold air; air being considered: homogeneous 
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"gravity at the same temperature. 

; will cease, and mechanical compulsion will be needed to 

external air into the room. But if the room had within 

fa permanent source of caloric or a permanent absorbent of 

currents. would be equally permanent, varying in force 

additional quantity of carbonic acid gas, and depriving it of a 

quantity of its oxygen. Now carbonic acid gas is of a deci- 

les. 
If we could suppose a close room filled with carbonic acid gas 

would soon begin to take place by the existence of a new,princi- 

ple of action. Caloric has a tendency to diffuse itself equably 

through all bodies in, contact with each other, so as to bring them 

all to the same sensible temperature as measured by the ther- 

mometer, In consequence of this, some of the caloric combined 

With the-carbonic acid would leave it, to combine with the colder 

floor of the and part through the ) the window. 

to the ground. The place of whateve sank downward mae 
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their excess of caloric;:and sink like their predecessors, while 
any portion that passed outwardly to the ground would be re- 
placed by a portion of the cooler external air that would press in 
to supply the vacuum ; and this, receiving heat from the warmer 
carbonic acid in the room, would become more rare than the 
warm carbonic acid itself, and still more so than that which it 
had deprived of a portion of its caloric, and would rise rapidly to. 
the top displacing and forcing downwards and outwards an 
equivalent bulk of the carbonic. Thus currents. inwards and 

outwards would soon be established, which would soon reduce 
the whole carbonic acid to the temperature of the external air, 

and the level of it, to the bottom of the window. 
When this takes place the regular action of the currents is very 

greatly checked, the’carbonie acid below that level is cooled down 
to the temperature of the external air, and from its greater specific 
gravity is disposed to rest like a fluid within its lateral confining 

walls, with a level and even surface. But as water when so con- 

mospheric, the actions would all be inverted, but the result would 
be the same—the complete disa 
the substitution of pure atmospheric air in its place. 

uppose that into a close and cold room a permanent source of 
pure calorie be introduced ; the air immediately around it becom- 
ing heated will rise rapidly to the ceiling, and there diffuse itself, 
becoming cooler as it spreads along the ceiling, by imparting part 
of its caloric to that. ‘The air around that which became heated 
and rose, will rush in and up, to take its place, become heated 1n 
its turn and rise, be diffused along the ceiling pressing forwal 
that which rose before it. This will go on till all the cold air im 
the room has in its turn been heated and risen up to the ceiling; 
been diffused along it and forced down by its ated presst 
and the obstacle of the sides‘of the room. Then that poruiom 

“ite 
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which rose first will come round to the source of caloric, to receive 
afresh portion and-to rise again as before; and this. process will 
be repeated, till the whole of the air, if the room be. perfectly 

kept up, more or less active according to the greater or less con- 
ducting power of the walls. é “ 
But there will. not in any case be any permanent fixture of 

part of the. room will be the warmest 

If the calorific body possess also. the property of imparting 

The order of the process would be reversed if the aperture for 

occupied by warm and spent air. . If the word, spent be taken 

very literally, he may be considered as right, s, ent air so taken 

meaning air deprived of its power of sustaining life, which would 

be the ease with nitrogen; but-if, as the context would warrant, 

he meant-only air unfit to be breathed in consequence of having i Bes 

7 
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passed through the lungs, then it would appear that the lower 
part of the room occupied by the oxygen united in the lungs 
with carbon might well be said to be occupied with spent air. 
Any nitrogen or carbonic acid in excess in the air may alike 
be looked upon as impurities. But even in impurity there 
may be a choice of kinds, and the question arises, is it so in this 
case? ‘This is easily answered, nitrogen is only negatively suf- 
focating,—carbonic acid is positively poisonous. It is therefore 
more iniportant to withdraw from an inhabited room the carbonie 
acid, and of consequence more important to have the ventilating 

aperture, if there be but one, near the floor, than near the ceiling ; 
and if the preservation of warmth in the room be an object, this 
is also best promoted by the samearrangements. Another open- 
ing near the ceiling will also be advantageons, but it must be 
arranged with a view to as little escape of warmth as may be 
consistent with reasonable preservation of the purity of the air, 
at least when the retention of warmth is desirable. Si 

a close room be inhabited, carbonic acid is not the only im-_ 
purity communicated to the air; there are frequently thrown off 
from the human body small portions of sulphuretted hydrogen 
and ammoniacal vapor, &c., which are as unfit for breathing ot 

closed windows, when the season will not admit of their. being 
. . ré 

imperative in proportion to the number of persons present for 
any time in the room; buat with doors and windows sufficiently 

tilation, and render the need of it less felt, when the persons in 
the room are but few in proportion to its size, ' 

The more closely the doors aud windows fit, the more large 
must be the veutilating openings, or instead of making them 
larger, artificial means of creating a current of air. t them 
must be employed. 
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‘In the season of the year when it is most oe to have 
doors and windows closed, artificial warmth is needed, and. this 
supplies also a power for propelling a current of air ‘naltale the 
ventilators. A common oper st ete witha sve: cconstruoted 
sera either for burning wood on the hea ‘coal 1 
grate a little elevated, is one of the bose ‘of einilasings panne 
‘tuses. It will answer a good purpose even without a n 
ever the room is warmer than the outward air, and from the low 

level of its opening, being generally even with the floor, or only 
‘slightly elevated, it is particularly fitted to carry off the lower 
air containing the largest quantity of carbonic acid gas. An 
Opening into the flue of the chimuey above the fire-place, and 
near the ceiling is the best situation for the upper ventilator, as 
it not only acts well. there’ itself in favoring the escape of the 
Warmer and lighter impure-air, bes by its transmission upwards 
increases the draft wnbsce the opening of the fire-place below. 
This opening however may .be very much smaller than that 
below, and indeed if as below be large and the draft of air 
upwards through it good, it is-but little needed unless when the 
numberof persons in the room ‘is eens, or when namer- 
ous seen are burning. 

But a free draft of air ap the chimney cannot take lade ssithee 
out an equally free admittance of fresh air into the room to take 

the place of that which ascends the chimney. If the room be 
tight so that no external air can enter by the sides, the chininey 

will have to serve for both currents, and there will be a column 

and presses upwards into the flue of the chimney already oceu- 
pied by colder air, that air and the walls of the chimney which 
must be of the same temperature, will withdraw the caloric more 
or less from the warm air, thus condensing and cooling some por- 
tion of it which is then forced back into the room: again with the 

ronarew i air, and this process will go on, till the chimney 
has ab o much caloric eee the warm air einenail to 

chinmey must coleneali lose more of rein than that hiile 

in the center, it seems to follow that the ing current of 
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warm air will occupy the centre of the flue, and the descending 
current of cool be distributed around its sides. In a room other- 
wise close, such ventilation would be very imperfect, as the ac- 
tion of. cold external air on whatever part of the chimney was 
exposed to it, would be constantly counteracting the effects on 

the chimney of the ascending current of warm air within, by 
abstracting the caloric it imparted, and thus prolonging the strug- 
gle between the ascending and descending currents, and with the 
assistance, when the wind was high, of the pressure of a strong 

current of air above the opening: of the chimney, preventing the: 
warm air from rising freely into the atmosphere, and_ possibly 
occasionally eddying downwards into the flue, it would frequently 

eceed in forcing the ascending current back into the room. 
Hence many chimneys smoke badly in very cold and windy 
weather, that in calm and mild weather convey smoke readily, 

hence a very hot fire is in stich cases the most appropriate 
remedy, as giving sufficient force to. the ascending current to 
overcome these obstacles. / é 

But. still in order that a fire may burn freely, and warm and 
impure air escape readily through a chimney, jt is necessary that 
some supply of fresh and cooler air should have admission toa 
room through some other opening than the chimney, so as t 
leave that free for the ascent of the warm air, since if such an 
admission ean be made below, this ascending current will soon 
fill the whole of the flue without material obstruction. — - 
~The usual and almost:necessary inaccuracy of the joinings of 
doors and windows generally supply sufficient air for this purpose, 
but the cold drafts which they occasion are at least disagreeable, 
and often hurtful, and in cold countries, efforts are made to close 
these openings effectually by means of double windows and 
doors, listings, &c. In proportion however as these succeed 

the impurity of the,air and the difficulty of making the fire burn 
increase, and some remedy for these is necessary. No remedy 
seems better than that recommended by Professor Hosking, but 
as was shown in: the beginning of this article very long 8 
brought forward and practised by others, namely, the introduc 
tion into the room of fresh air sufficiently heated -at least pot 0 
chill the room, and if necessary to assist in warming it or 10 
warm it wholly.» . ‘ ; 

But if we understand Professor Hosking’s statement aright, i 

accidental and unavoidable chinks and cracks, Now if the: 
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could be — supplied by such means-and all up draft of air 
from the room through it prevented, this would not abolish such 
draughts theotigh these crevices, since he strenuously insists ona 

room from the sides of the fire-place should fully supply the de- 
mand. Moreover by this arrangement the impure and denser air 
at the lower levels of the apartment would have no escape pro- 
vided for it, and would thus have a tendency to accumulate. 

It would apparently be much better to have the fire as in or- 
dinary cases depend wholly for its supply of air upon the general 
stock contained in the room, for as it would draw it principally 
from the lower levels, it would thus, while supplying itself wit 
what would support combustion, heat, rarify, and send up the 
chimney, the impure or non-combustible portions mingle with it, 
and thus the carbonic acid, the worst of all, would be carried off 
as fast as formed, and if all the fresh air brought into the hollows 
surrounding the fire were thrown directly into the room there: 
would be as little chance of “illicit draughts” as in his mode. 
The upper ventilator too would not need to be so large, and there~ 
fore less warmth would detape, and a better economy of one 

e 
A favorite mode of warming rooms of late has been ‘sims of 

conveying into them a current of fresh air heated over a furnace 
in the cellar or basement of the house, and conveyed by appro- 
priate pipes into the different apartments where it may be re- 
quired, generally throngh an opening in the floor provided with 
a register grate, against which the pipe abuts, and which serves 
to regulate the amount transmitted. Such rooms require ventil« 
ating apertures, communicating with a chimney sion for the 
escape of the impure air generated’in the room. he warmth of 
the pure air issuing from the register. is generally so ous that it 
rises at once to the top of the room, bearing down under it the 
air of the room, and the less heated air of the respiration to a 
very considerable extent, - —* greater —— 
the air favors its descent. From this cause the lower body of 
air is the most impure as in wa cases, ail perhaps pee 
dedly so, and of course the need of a ventilating aperture on a 
low level is strikingly evident; yet we have seen in such rooms 
only one ventilator, and that placed just below the ceiling, as if 
to provide an escape for the warm fresh air just introduced, and 
to favor as long as possible the accumulation and retention of 
carbonic acid. If there be but one ventilator in a room so 
warmed it should be near the floor. Indeed naan» ed 
Such a situation 
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for the purest as well as the warmest air will be in the upper 
portion of the room, and if the lower air can be made to yield 

freelyto its downward pressure, as it accumulates by being pro- 

vided with a sufficient place of escape below, it will fill the whole 

room before, under ordinary circumstances, it can be rendered sen- 

sibly impure, and as fast as made so will be driven downwards 
and outwards by the continual fresh supply from the register. 

With a stove of any of the varieties of what in its simplest 
form is termed a box stove, in which fire burns freely by the ad- 
mission of a curreut of air.from the room, and. issuing through 
the funnel, there is a great economy of heat, but the ventilation 
is generally insifficient in a tight room, especially if a number of 
persons be present. Rooms so warmed ought to be provided 
with an additional ventilating aperture on a low level, and also 
with one on a high level for at least occasional use ; aud in order 

to make these properly effective, if the doors and windows be 
closely jointed or made impervious to the air in any considerable 
degree, a supply of fresh air should be bronght in, and conducted 
to the stove in some convenient way, so as to be sufficiently 

warmed before being diffused into the room. The Pollock stove 
mentioned in the beginning of this article, was a good adaptation 
of this principle. = + eerie! | 
What are called air-tight stoves, which have been greatly used 

within a few years past, while they economize fuel greatly, and 
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and thus’render the air of it, not only negatively, but positively, 
impure. 

While on this subject we may as well mention. en matter 
connected with the use of stoves. It has been a ery genera 
belief that they rendered the air very dry, and thot it is proper, 
perhaps necessary, to obviate this dryness by placing upon the 
stove a vessel of water, by the evaporation of which a due degree 
of moisture may be imparted to the air. 

he heat of the stove does not dissipate the moisture of the 
air, nor does it affect it otherwise than any other mode of im- 
parting calorie merely to it. But warm air is capable of contain- 
ing more vapor in solution thart cool air, and hence will absorb it 
readily from other bodies containing it, and as under ordinary 
circumstances stoves warm a room more thoroughly and effectu- 
ally than open ener s, as they are generally constructed, the 
moisture of the walls and furniture is more quickly and com- 
pletely withdrawn, so that éhey become drier; but not. the air, 
which is really rendered more moist by t pr ocess. Soa 
With the human integuments, whether external or internal, to 
which this warm air has access, thus producing a sensatio} 
dryness on them. That. this is prejudicial to health, unless the 
heat of a room exceeds the ordinary summer temperature in the 
day, is very questionable, that there is any benefit in supplying 
an unusual proportion of warm moisture to the air of a room in 
cold weather, at least as a general thing, is still more question- 
able; but to pursue the inquiry would lead to a train of consid- 
erations foreign to the present subject, and prolong this paper to 
far too great a length. It is sufficient perhaps to point out for 
the, a of paseo ~ canelnaion fi to wloich we incline, 

Charlestow: nice March 16 

Arr. XXXV.—On the Diluvial or Quarternary Deposits in 
California ; by Professor James Brake, F’.R.C.S., M.D., &c. 

Tur extent of diluvial deposits in this country, and their im- 
portance as the principal source from which the future supplies of 
gold are to be derived, will I trust invest this imperfect notice 
this geological and mineralogical formation, with sufficient inter-~ 
est to etisure it a place in your valuable Journal, ‘The observa- 
tions now: brought forward were collec ted while making a geo- 
logical examination of a portion of a state, during the last 
summer. To the general geological character of the npr it 
is not my intention at present to role ser in so far as it is 
connected with the immediate subject is paper. 

With the exception of the diluvial strata, the w a 
i of the. consists of meta- 
Stcoxn Senses, Vol. XIII, No. $0 May, 1969, 



386 Prof. Blake on the Diluvial Deposiis in California. 

morphic rocks: the former are mostly porphyritic in the lower 
hills, whilst higher up trachytic rocks are more frequently met 
with: The metamorphic rocks consist of micaceous schists, 

slates both talcose and micaceous, metamorphic sandstones, and 
limestones, with occasional beds of conglomerate. The stratified 

rocks have all been much displaced; it is rare to-find them with 
a dip of less than 7U°, and they are generally very nearly per- 
pendicular. The strike of the beds in that section to which my 

mensurate or nearly so, with that of the gold bearing region, in 
that part of the country. which I have examined. They are 

the country, but besides being found on the crests of the ridges, 
where their extent frequently does not exceed a few yards in 
breadth, they are also met with covering in the extensive eleva- 

benches between the different water 
courses, forming continuous beds of some miles in extent, which 
are rarely interrupted by the protrusion of any of the older rocks. 
Where found in these elevated situations, the lower hills and val- 
leys are entirely free from them; frequently a large section of 
country will be enclosed between two high ridges capped by de- 
posits and diverging from a common point; in the intervening 
space seen many secondary ridges, sometimes. aD 
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eighteen ‘hundred feet high, formed entirely of the older rocks, 
no traces of deposits being found on their surface, nor in the 
ravines that lead. from. them. 

epth of these deposits is extremely variable. Sometimes 
nothing more than a trace of them in the presence of a few round 
pebbles lying on the top of a ridge, is found; the valleys and 
ravines in the neighborhood containing their disintegrated ele- 
ments in considerable quantities. Jn other instances, particularly 

where spread out over the elevated flats, they are of a moderate 
and pretty uniform thickness for a considerable distance, varying 
from two or three feet to a few inches, and this too in positions 
where the surface could not have been exposed to any great 
amount of denndation. They are again found many hundred 
feet in thickness; composed of superimposed strata of different 
mineralogical ‘constitution, generally horizontal and conformable 
with each other. ct afk ‘ 

The localities where these deposits are met with most exten- 
sively disclosed aud that have been worked, are at Nevada and at 
Mokelumne Hill. At the former place they form the crest of a 

high mountain called the Sugar Loaf, full 2000 feet above the 
level of Deer Creek, the upper 6U0 feet being formed entirely of 
diluvial strata. At Mokelumne Hill they are also some 200 feet 
deep, forming ‘here also the summit of a high and isolated 

mountain. The elements of which they are composed, differ 

considerably in different localities, although there are through the 

whole series many points of resemblance. In the lower valleys, 

and flats, between the ranges of the lower hills they appear to 

consist of beds of gravel, containing occasional boulders of quartz, 

and the harder rocks. On the elevated flats higher up in the 

mountains, the surface of these deposits is generally covered by 

a reddish loam; mixed with small gravel, whilst reposing on t 

bed rock, and a few inches above it, is found a stratum contain- 

ing large boulders and gravel, the boulders being. principally 

quartz... On the top of the hills and the crests of the ridges, 

‘where they generally attain their greatest thickness, we find 

them composed of many distinct strata lying nearly horizontal, 

and conformable with each other and generally also with the 

surface of the whderlying rock. In these situations the most 

superficial stratum is composed of a mass of extremely hard con- 

glomerate, containing principally trachytic rocks, imbedded in a 

hard argillaceous cement 

different localities. ~ At Nevada and Mokelumne Hill there are 

found extensive beds of white and blue clay, containing 

of quartzose sand, and occasionally few small pe 
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other points, the clay is entirely absent, and the whole series con- 

sists of beds of conglomerates and soft friable sandstone. In the 

the trap and quartz, they generally fall to pieces on exposure to 
the air. The strata as before observed are nearly horizontal and 
conformable ; if they have any dip, it appears to have been owing 
to the slope of the surface of the rock on which they were de- 
posited ; in fact no displacement seems to have taken place in 
the country since the period of their formation. »They lie per- 
fectly horizontal over the almost vertical edges of the upheaved 
slate rocks. - : ef i 

_» Pieces of half carbonized wood, and impressions of leaves are 
sometimes found in the clayey beds of these deposits, and at 
Nevada it is’ said that the trunk of a tree had been. traced for 
some distance in the clay, at about forty feet. below the surface. 
I have obtained specimens of wood and also imperfect impressions 
of leaves taken out four or five hundred feet below the surface 

the ground, and three hundred and fifty feet from the side of 
the hill,.at.the same locality. The wood. belongs to one of the 
Coniferee, but L was unable to determine the character of the 
leaves. A tooth also has been found in some of these deposits. 
I have not seen it, but from description it would appear to be a 
bicuspid belonging to some large Pach yderm. The surface of the 
rock on which they repose, generally presents evidence of con- 
siderable abrasion, but L have been unable to detect. any regular 
grooves in it. Where it is more elevated it has been less worn, 
some of the edges of the slates being not much broken. AS Te 
gards their age there can be but little doubt that they belong 
to a comparatively recent period. ‘They were evidently formed 
subsequently to the convulsions which upheaved the older strati- 

fied rocks and in fact there appears to be no evidence of any & 
ological disturbance since their deposition except in the simulta- 
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neous elevation of the whole country or in.the recession of the 
ocean. But the most important questions connected with these 

been subject to the action of any local upheaving agencies, we 
may conclude that the whole of the district through which. they 
are now seen in situ, must have formerly formed the bed of an 

ocean, the bottom of which must have been on a.level with the 

tops of the highest ridges at present existing in the country, and 
that the deep and precipitous valleys which now run between 
these ridges must have been worn out by the action of water, 
either rushing in strong currents from the interior of the country, 
or else by the disintegration and denudation of the roc 
slow process of atmospherie agencies, or as is most probable, by 
both of these processes combined. f 

As regards the direction of the currents by which these masses 
of rolled rock were brought into their present position, I have 
not been able to form any decided opinion from the character of 
the pebbles, although the metamorphic sandstones have never 
been observed in situ so low down as where these deposits are 
found, and in which they exist in considerable quantities, but on 

account of the country beyond the mining regions being inhab- 
ited by hostile Indians it was impussible to follow the traces of 
these deposits so far towards the axis of the ridge as 1 wou 
have wished. One or two facts however have presented them- 
selves which would indicate that the direction of the currents at 
the locality where these facts were noticed, was from the north- 

east.. At a short distance from Coon Hollow is a hill, the pres- 
ent surface of which is about on a level with the rock on which 
the diluvial deposits rest.. The crest of this hill is formed by a 
large vein of quartz almost vertical, and running N, W. and S.E. 
On the east side of this ledge, the slates which compose the 
body of the hill, are found rising to the surface of the ground, 
on a level with the top of the ledge. On the other or west side 

of the ledge the slate has been washed -out or at least removed, 
to the depth of about twenty-five feet and the hole thus formed 
has been filled in with the diluvial deposit, amongst which how- 

ever are found’ many masses of quartz perfectly angular, and 
which undoubtedly came from the vein. There were also layers 

of quartzose breccia mixed with these deposits. The formation 

of this eavity on the southwest side of the vein would be pro- 

duced by a current from the northeast, washing out the rock on 
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the farther side of the obstruction. Another similar instance oc- 

curs near the same spot, where the rock, a clay stone, has been 
washed out to some extent on the southwest side of a barrier 
caused by a dyke of harder porphyry. 
have also been informed by the miners, that gold is formd in 

greater quantities on the east side of the elevations. in the bed 
rock, a fact that would indicate that the current from which it 
was deposited, came from that direction. ‘There were however 
frequent periods in which the ocean must have been almost still, 
when its waters deposited the extensive strata of clay and sand 
that are found interstratified with the conglomerates. 
-'The principle geological interest attached to these diluvial de- 

posits is the evidence they afford of that portion of the moun- 
tain chain on which they are found having been the bottom of 
an ocean at a comparatively recent period, and: also that it must 
now be many ages since the country has been the seat of any 
reat disturbance. The elevation they here attain (probably 

four thousand feet above the level of the ocean) would indicate 
a considerable rise in the level of the land on this part of the 
continent. A more extended examination will undoubtedly iden- - 
tify them by their organic remains, with the diluvial’ drift found 
on the eastern portion of the continent and which is so exten- 
sively developed in South America along the eastern slope of the 
Andes. The origin of these deposits or the locality from which 
they have been brought, presents a question of great interest 
both to the geologist and also to the miner, for on its solution 
most probably depends the discovery of a region where auriferous 
quartz must exist in large: quantities. Many of the localities in 
which they are at present found, abound in veins of auriferous 
quartz, and it is possible that the gold which these deposits 
contain, has not been carried far from the spot where it was 
originally thrown up; but the great abrasion that large boulders 
of the hardest rocks have been submitted to, evidently indicates 

hey at least must have been carried ‘a considerable distance 
by powerful currents, and it is probable that the gold has been 
brought with thems Should they have come from the higher 

lars have been taken from a claim of fifteen feet sqnare; and there 
are many instances where ten and fifteen thousand dollars have 
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been taken out from claims of the same size. But few of these 
rich spots-have up to the present time been opened, yet there can 
be no doubt but that many still remain to be discovered. Where 
these deposits are found extending over a large surface on the 
elevated flats, gold is always met with, generally diffused through 
the gravel immediately above the rock on which they rest, which 
yields from fifteen to forty cents to the 1U01bs. of dirt. There 
are spots where acres of these deposits have been turned up, in 
which the gravel never contains less than fifteen cents to the 100 
Ibs., and generally more. In the valleys in the lower hills, and” 
even on the plains to the west of them where they are.extended 
over vast tracts of country, these deposits are still auriferous, the 
gold being very generally diffused, and found in greater quanti- 
ties the deeper they are worked. At present they will not pay 
for working, owing to the distance from water, and from the high 
rate of wages. In one place, where water could be readily ob- 
tained, a portion of these deposits situated to the west of the 
lower hills has been worked, and has been found to yield from 
five to thirty cents to 100 Ibs. of earth, through an extent of 150 
acres, the soil being found richer the deeper it is worked. 

The above facts as to the quantity of gold found in these dilu- 
vial deposits are sufficient to prove that they must be the chief 
source from which the gold found in the country has been derived. 
Some undonbtedly has been set free by the gradual disintegration 
of the rocks containing auriferous quartz, but this can afford but 
a small qnantity in comparison with the treasures that must have 
been spread over the bottom of the ocean that existed when the- 
alluvial deposits of the upper hills were formed. And when we 
consider the extreme richness of many parts of those small _por- 
tions of its bed that still remain in situ, and then attempt to form 
an estimate of the treasures that must have formerly existed in it 
when it occupied many thousand times the space that is now 
covered by the deposits that have yielded all the gold already 
taken from the country, we are led to the conclusion that much 
more extensive deposits of gold must exist in California than any 
that have yet been worked. These deposits are undoubtedly to 
be found in the diluvium in the lower valleys and on the plains 
at the foot of the mountains, and will afford a supply of go 
that it will take centuries to exhaust. 

Sacramento, Jan, 15, 1852. 
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Art. XXXVL—Two New Minerals from Monroe, Orange Co. ; 
‘ ~ by Cuarzves Upnam Sueparp, M.D. x 

st 1. Dimagnetite. 
~ Prmary form, right rhombic, prism, M:M=130°, (common 
niometer). Crystals in elongated prisms, with smooth, or but 

faint longitudinal strie. Color iron-black. Lustre of faces feeble. 
Cleavage parallel with M, and traces also with the shorter diago- 
nal. Fracture conchoidal to uneven, attended with imperfect 
metallic Instré. Opaque. 

=5°5...65. Gr.=5:789 (on a single trial of about 2 
grains weight). Magnetic with polarity. oe 
- Before blowpipe, conducts like magnetite, with which species, 
it is probably identical in composition. 
It oecurs implanted upon erystals of magnetite. The longest 

crystals observed measure about 14 inches. They sometimes 
ct a tendency to composition, after the manner of ‘stau- 
rotide. ne ‘ : 

The name is applied out of regard to the now supposed di- 
‘morphic character of Fe¥e. , 

. 2. Jenkinsite. _ 

~ Primary form, probably a rhombic prism. Occurs implanted 
upon massive maguetite and dark green pyroxene, forming vel- 
vety coatings, usually thin and even, but sometimes rising into 

irregular columnar (subfibrous) masses, one-third of an inch thick, 
somewhat resembling certain drusy varieties of arragonite. Its 
general appearance however is more strikingly that of the Cornish 
skorodite, which it resembles in its blackish green color, though 
it often has a shade also of olive, and when powdered, of pis 
tachio-green. Lustre vitreous, feeble. Translucent. 
¥ H.=2:6. G.=2:4...2:6. Before b owpipe emits moisture, 
immediately blackens; and becomes strongly magnetic. When 
the heat is strongly urged, it melts into a dull black globule at 
the end of thin fragments. With borax, gives a glass stained by 
iron. Easily soluble in aqua regia, with separation of silica. _ 
contains no alumina, (alkalies were not sought for); and consists 

of silica, peroxyd of iron, ia and water. 
As a species it will stand, both chemically and mineralogically, 

near to the picrosmine of Engelburg, Bohemia. : 
It is from the same locality with the dimagnetite; and 1s 

named after Mr. John Jenkins, of Monroe, to whose kindness I 
am indebted for the specimens of both, and to whom mineralo- 
gists owe many interesting substances which he has brought to 
light in his vicinity. 

Charleston, Feb. 23, 1852, 
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Arr. XX XVII.—On the Determination of Phosphoric Acid by 
Molybdate of Ammonia; by Wm. J. Craw, Assistant in the 
Yale Analytical Laboratory. 

[Read before the Berzelian Society of Yale College, March 30th.] 

Tue determination of phosphoric acid has always been one of 
the most important, and most difficult, problems of analytical 

alumina, the alkalies and alkaline earths. Several of these com- 
binations are decomposed with very great difficulty, the phos- 
phate of alumina, in particular, resisting nearly every effort to 
reduce it to its component parts. 

Althongh good methods have been proposed for the analysis of 
many of the simple phosphates, that of phosphate of lime, for 
instance, yet it usually happens, that several of these occur 
together, and, until very recently, no process has been devised 
which could effect the separation of phosphoric acid from al 
the bases previously mentioned, when in company. 

A great amount of labor has been spent by chemists, within 
the last few years, in the effort to overcome this difficulty. Nu- 
merous ways have been tried with greater or less success, but 
most of these contain inherent difficulties, which in many cases, 

means phosphoric acid could be separated and determined quan- 
titatively, which were completely successful. For this purpose 
a large quantity of the molybdate solution is prepared as fol- 
lows: 1 part of molybdic acid is dissolved in 8 parts of ammonia 
and 20 of nitric acid. The phosphate is dissolved in. nitric acid 
aud there is added to it a qnautity of molyhdie acid equal to 
about 30 times that of the phosphoric acid. The solution with 

* Vide’Erdmann’s Journal fiir Prak. Chem, vol. lili, p. 339. ~ 
Secoxp Series, Vol. XIII, No. 39.—May, 1852. 50 
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salt. ‘I'he presence of molybdic acid is not injurious, as the 

particularly tested. 
The yellow powder is found to be 

In chlorid of ammonium, - - easily soluble. 
Oxalate of ammonia, - - w, is 
Sulphate . - - sparingly “ 

itrate of potash, - - : : 
Chlorid of potassinm, - - “sp . 
Sulphate of magnesia, —- - ¢ a 

itrate of ammonia, - - very little “ 
Sulphate of potash, - - -.._. soluble. 
Sulphate of soda, - - nie aen 
Chlorid of sodium, - - : s 
Chlorid of magnesium, -.~— - . 
Sulphuric acid, strong and dilute, . is 
Hydrochloric ~. « és 4 

itric on se “ 
Hot, water;.. <.KCmeN i= “ u“ 

In all these cases the mixtnre was heated to boiling. Solu- 
tions of the caustic alkalies and the alkaline carbonates and phos- 

_ phates dissolve the yellow componnd even in the cold. So also 

» chlorid of ammonium and oxalate of ammonia. The mineral 
acids also act upon it to some extent. Cold water dissolves It 
with great difficulty. It appears to be decomposed, to a small 

extent, by the eombined influence of air aud moisture, as it turns 
blue when dried in the atmosphere after washing with water. 
Its behavior towards solvents is changed by the presence of mo- 
lybdate of ammonia, so that it becomes nearly insoluble in acids, 
even on boiling. The act of solution is, probably, in all cases, 
attended with decomposition and removal of molybdic acid, 
which is prevented by the presence of molybdate of ammonia. 

Some quantitative experiments were also made on the separa 
tion of phosphoric acid from the bases. It may be important to 
remark, that, when effecting the precipitation by means of mo- 
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lybdate of ammonia, this, as well as the nitric acid, should be in 
decided excess. ‘I'o ascertain when this is the case, before filter- 
ing off the solution, a drop of it may be taken up with a pipette 
and transferred to a test tube containing solution of sulphuretted 
hydrogen, when the brown precipitate ‘of sulphuret of molybde- 
hum will appear. 

After separating the precipitate from the solution, the latter 
should always be allowed to stand for some time in a warm place 
to see whether any additional precipitate is formed. 

TRIALS. 
I. Taken 0: 1199 gramme of tribasic phosphate of soda, which 

was dissolved in nitric acid, a pure solution of lime added, and 
the — ic ‘acid determined according to the directions 
already giv 

Coleutated, Found, 

bid : 00238 - : 00243 
Il. Taken 0: 069 gr. of phosphate of soda and mixed with solu- 

tions of iron, alumina, lime, iegeoue and potash; the phos- 

phoric acid then determined as befor 
cl Found, 

37 00146 - . é 
Ill. Taken 0-0463 « or. of pointe of soda, mixed with solu- 

tions of the same substances as in the last, and the phosphoric 
acid determined i in the same manner. 

aan. Found. 

p 
These results easeviesh those of Sénbaukheln, and show that 

the method, as regards accuracy, is all that can be desired, while, 
in point of simplicity, it is superior to any of the old processes. 

It will prove of especial advantage in cases, where, as in the 
analysis of svils, a small quantity of phosphoric acid is associated 
with a variety of other substances existing in much larger pro- 

rtion. 
‘New Haven, March 1852. 

Arr. XXXVIIL <0" the jraje poset of Mauna Loa in 1861; 
from a letter to Mev. C. S. Lyman, by Rev. T. Coan, dated 
Hilo, Hawaii, Oct. Ist, 1851. 

I Have wasted several days hoping to get more definite and 
reliable information pesbectug.8 a recent voleanie eruption. Some 
facts are before me and these allow me oe es nunic ae promis- 

come t o hand on 

agai. ) 
On the 8th of Angust last, a ve eruption was seen on the 

western slope of Mauna Loa, its . 
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All-we could see at Hilo, was a white pillar of smoke by day 
and a brilliant fiery pillar by night. Owing to a canopy of 
clouds which, much of the time, shrouded the mountain, we 

obtained only occasional views of the eruption. At Kau the view 
was less obstructed. The rising columns of light and smoke, 
as seen from some points in that district, were said to be gor- 
geous and glorious. A gentleman then surveying in Keaiva— 
of notorious and impressive memory—tells me that the light at 
that place was sufficient to enable him to read in the night. e 
also asserted that he heard several distinct detonations from the 
mountain during the eruption, like the explosion of gases and 
the rending of rocks. This would be remarkable, as the distauce 
to the point of eruption must have been thirty or forty miles. 
But the most magnificent scenes were witnessed on the western 
side of the mountain, in the district of Kona. Enormous floods 
of rock in igneous fusion burst from an orifice supposed to be 
about five miles westward of Mokuaweoweo, the great crater 
where Captain Wilkes encamped, and rolled down ' the western 
slope of the mountain towards Kaawaloa in a stream from one to 
two miles wide, and, perhaps, ten miles long. You will, how- 

ture and not of actual observation and exact measurement. 
i | @ 5 = Two gentlemen ascended the mountain from Kaawaloa until 

ruseations and its rousing demonstrations, before all was hushe 
m profound silence and covered with a pall of darkness. Not- 

and chaotic regions is weakened, still, I cherish a desire, a hope 
and a purpose, once more to climb. those rugged and laborious 
heights, and to explore the recent volcanicewonders in those Un- 
trodden solitudes, 
Two gentlemen, Mr. Sawkins, an English artist, and a Mr. 

Grist, graduate of Yale, left Hilo ten days ago for Kilanea and 
Matina Loa, and they are, probably, on the summit of the moun- 
tain to-day. Their object is to visit and sketch the late eruption, 
aud from thence make a direct descent to Kailua or Kaawaloa. 

expect to hear from them ina few days, aid hope for some- 
thing more definite when they shall have reported. 
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As for old Kilauea, it remains much as when I last wrete you. 

The whole pit and all the banks resemble a vast area of smoul- 
dering ruins. Smoke and steam are constantly issuing frem 4 
ten thousand nostrils of the old fire goddess, but Pele seems ina 
state of steaming stupefaction. An oceasional gleam of light 
flashes from her half opened eyes. No lake of fusion has been 
opened since my last letter, and no important changes have taken 
place in the great dome, the cones, the ridges of debris, and in 
the general internal area of the crater. No sympathy has been 
noticed between Kilauea and the late mountaiu eruption. 

Arr. XXXIX. rhc of some large wid in Western New 
: by 8. B. Buck 

Tue large trees in Western New York are fast disappearing, 
before the demands of civilization: which annually destroy thou- 
sands. Nor is man their only enemy. Many die from the wounds 
inflicted by insects, especially the white oaks (Quercus alba,) 
thus compelling their owners to cut them down and adapt them 
to present use instead of preserving them for the benefit of pos- 
terity. The time is not far distant when Genesee flour will be 
carried to market in sacks because staves cannot be obtained 
sufficient to make the barrels. - 

‘The following is a sketch of. a few of the large trees yet re- 
maining. . Of these, the “Big Tree” near Geneseo is the most 
worthy of attention. It may be well to remark that it is said 
that many years ago there was a black waluut (Juglans nigra) 
ou the Genesee river which was 16 feet in diameter. Its trunk 
was hollow and was sometimes. used as a temporary dwelling. 
It is certain that a large tree on the Genesee river near Geneseo 
attracted the notice of the early settlers of western New York. 
One of their first roads leading from Canandaigna to Genesco, 
via the foot of Honeoye lake was long known as the “ Big ‘T 
road.” In volume second of the Documentary History of the State 
of New York isa map of Western New York, published in 1809, 
on which the “ Big Tree” is laid down as being on the Genesee 
river. The native Indians had long known this corpulent: giaut 
of their woods and named one of their chiefs the “ Big Tree’ o 
“Great Tree.” A section of this tree was conve to New 
York via the Canal arid Hudson river about 15 years ago where 
it was used as a grocery. 
There is a big tree still alive (July, 1851) on the banks of the 

Genesee river, about a mile from the village of Geneseo. It is 
a swamp white oak, (Quercus bicolor, Wild.) At the height of 
abont 2U feet its body sends fore bribes large branches, many 

of which are now dead. The little in size from the 
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ground to the branches, it having an average circumference of 27 
feet. Its smallest circumference is 24 feet. An elm tree three 
feet in circumference is partly joined with it; their bedies often 
tonching aud their limbs intertwining, the green leaves of the 
elim make the old oak look healthier and fresher than it really is. 
They are situated in a pasture and the ground is bare and hard 
beneath them from the tramping of cattle and visitors. The 
* Big, Tree” seems fated soon to die. I knocked a few botanical 
specimens from its green branches and left regretting that all its 
limbs were not alive. . | | 

‘he swamp white oaks are numerous and often attain great 
size on the Genesee Flats. As examples, one is 14 feet in cit- 
cnmference’; another, 13 feet 9 inches; a third, 12 feet 8 inches. 
The w of this species is said to be superior to that of the 
common white oak. Many of these majestic trees contain more 
solid feet than the “ Big ‘T'ree” on account of their greater height. 

The country is greatly indebted to the good taste of the Wads- 
worths who have left groups of noble trees standing in their 

_ meadows and fields.» _ 
1 have recently (Feb., 1852) visited the lumber region in Alle- 

ghany county, New York, where a large portion of the hills and 

aud height. I measured one which was 154 feet in circumfer- 
ence at the height of 4 feet. One stump was 5 feet in diameter, 
another 44 feet. A saw log 4 feet in diameter by its annular 
rings showed an age of about 210 years. The largest log which 
I conld learn of ever having been at any one of the mills was 
one sawed several years since, 7 feet in diameter. A plank from 
this log containing 600 feet board measure was exhibited at the 
county fairat Angelica. I saw a hemlock (Pinus canadensis) 
which was 124 feet in circumference. as: ; 

Iu the history of New Hampshire by Belknap, a white pine 1s 
mentioned which was 7 feet in diameter. Michaux iu his Sylva 
states that he saw a stump it: Maine more than 6 feet in diameter. 
He also measured two trunks that were felled, one was 154 feet 
long and 54 inches in diameter, the other 142 feet long and 44 
inches in diameter. I quote the above to show that no part of 

the United States can y boast of larger white pines than 
Alleghany county. - ‘ 

An elm ( Uhnus americana) was eut down during the present 
winter on the farm of S. K. Jones, near Dresden, Yates county, 
New York, whose stump is 4 feet 10 inches in diameter at tne 

height of 4 feet from the gronid, At the height of 15 feet the 

trunk was 154 feet in circumference... At the height of 20 feet 
here the truuk divided into two large bratiches the circumfer- 

ence is still greater. Its height was about 60 feet. Its auuu- 
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lar rings indicate an age of about 300 years. Owing toa slight 
decay they cannot be counted with exactuess. 
There is or was, a few years siuce, an elm a little more than 

33 feet in circumference, standing about a mile from the village 
of Auburn in this state.. It was a few reds from the tumpike. 
oe attained quite a celebrity and was long kuown as the “big 
elm.’ 

In the township of Sodus, Wayne county, are many large 
sycamores ( Platanus occidentalis ), several of which are from 14 

to 16 feet in diameter. The largest of them are uniformly hel- 
w. ‘These trees are not far from Lake Ontario and their 

branches still appear to be in a flourishing condition. f 
the trees named in the foregoing article grew in a rich deep allu- 
vial soil; even the large pines were either in raviues or valleys. 

Art. XL.—On Lettering figures of Crystals; by James 
D. Dana. 

A concise method of lettering figures of crystals so that the 
exact positions of the planes with reference to the axes shall be 
indicated, would, if adopted, aid much student in compre- 
hending the subject of crystallography, a give him almost 
without-effort an insight into its satinatice! department. The 

that work for witoe tiation if not eatt wil the sahiect. We 
merely add that the planes are expressed by a ee Sprite oe. 
their Position with reference to the axes, as fy 
=: : 3:2, or in general terms, m:n:r, the first figure 
referring to the vertical axis axis a), and the pibiens to the lateral 
band c): 6:3: 2, or 6a: 3b: 2c, signifying that the plane so 
esiahiiil: referred to the three axes, meets (or would meet if 
extended) the vertical axis at a distance 6a, one lateral at a dis- 
tance 36, and the other at a distance 2c, or in this ratio. 
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Thus the ratio m:n: 1 is sufficiently indicated by the expression 
m:n, and m:1l:r, by m:r; or if we use the long and short 
mark (— aud ~) to distinguish the longer and shorter lateral axes, 

:m: 1 may be indicated by m:n and m:1:rby m:n. If 
the lateral axes are equal (as in dimetric forms) this distinction is 
unnecessary and m:n is a general expression for all planes, the 
third term, a unit, being understood though unexpressed. _Nan- 
mann writes these expressions by placing m before a letter P, and 
n after the letter; thus the ratio a: , corresponds to mPn. 
in his system— 

e OFF 2 corresponds to 1 for PF 
i ee er —— yee ilagliia 9 

te ce! tt 4:1 * 4P 
4:2:1 « 4:2 * AP2 
eek: 1 a wrk oF 

m:3 +] ie we 22.02 

we lace - ese“ ePo 

Or in the trimetric system, in which the lateral axes are unequal, 

4:2:1 corresponds to 4:2 or 4P2 
HR eae — 4:2 « 4P2 

Obit: Ort Beaky Lets a a:ae *aPa 

eel ve ies oie “aPx 

But farther explanations of the system are hardly necessary, 
as they will be found elsewhere. ee 7 

In abbreviating this system of notation for the purpose of let- 
tering crystals, I propose simply to drop the P of Naumanu’s sym- 
bols, which is in fact a useless letter, and to write in place of the 
symbol o (infinity) the letter O. The brevity thus attained 
makes the system available, for lettering even complex figures, 
examples of which are here given. 

Thus in figure 2, the three planes 1, 2, 4, are 1P, 2P, 4P, of Nanmatw’s system, eqnivalent to 1:1:1, 2:1:1. 4:1:1—The 
plane 0.18 &P or &:1:1.—The plane o-0.is xPx, or a: x:h 
lhe plane 2-2 Is 2P2 or 2: 2:1.—The plane 3-3 is 3P3, oF 
3:3: 1—The plane t-o is Px orl: l:o.—The plane 4-2 is 
4P2 or 4:2: 1. Remembering that the first figure refers to the 
vertical axis, the zones of the planes are easily read off. The 
vertical series 1, 2, 4, 0, represent forms with an increasing ¥eT- tical axis, la, 2a, 4a, aa, a stauding for the normal length of 
the axis in a given species. The planes 2-2. 4-2, 0-2 form another 
zoue, in Which the vertical axis increases trina Qa to da and then 

* The units are omitted in this and other cases as unnecessary. . 

b] 
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to infinity, while the ratio between the lateral axis is constant 
(2:1). And with the crystal before the student, he might at 
once perceive the truth of the general law that in such a series, 
that is, with the 2nd ratio constant, the mutnal intersections of 

the planes in the series are parallel and horizontal. The zone 
2-2, 3-3, 4-4, exhibits the relations of planes in that oblique series, 
the general formula being m-m, or mPm in Naumann’s system, 
The zone 0, 0-2, 0-3, 0-0, is a horizontal zone, with the vertical 
axis infinite, the planes being ‘parallel to this axis, 4, 4-2, 4-4, 

4-4, 4-2, 4 lie in another series, the mutual intersections being 
parallel, since in each the vertical axis equals 4a, (4 being the first 

figure in the lettering of each plane.) In this system and all the 
others, the terminal plane is conveniently designated by P. It 
is UP of Naumann, the vertical axis being cousidered as zero. 

In figure 3, of the trimetric system, as the lateral edges are 

unequal, the figures that refer to the shorter axis have a short 

1, 

Ber lg or aE : 

\\ 

Zi 
Sy 

Arragonite. : Glauber Salt. 

TrimeTRic S¥sTEM.  ---,—«, >», Monocninte System. 

mark (~) over them, and those referring to the longer axis, would 
in like manner have a long mark (—). The series 3-0, 1-0, 2-0, 0-0, 

Szvonp Seruss, Vol. XIII, No. 39.—May, 1852. 51 
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Po, 2Po , aPo, or 
2a, 1: 1:0, 2:1:a0, ©: 1:c), consists of planes par- 

allel to the shorter lateral axis, (which axis is therefore infinite 

In this system, the lateral axes are unequal, one being at right 
angles to the vertical, and the other inclined. e numbers re- 
ferring to the latter are distinguished by an accent, as in the ver- 
tical series 1-0’, 2-0’, 0-0’, (equivalent to P/ac, 2P’c, aP’c ). 
Those referring to the other lateral axis have no mark. 
In the ériclinic system, I vary a little from Naumann, approxi- 

mating more in plan to that for the monometric and trimetric 

pe oe a fp 

Wis . He 

ag. < ol 

fone nmere nn 

= 

- 

TRicLinic System. 
systems. The numbers referring to the longer horizontal axis 
have a long mark (— k ~), those referring to the other a short mar 
(-); and the planes in a front view below the horizontal axes are 
marked with a minus. We have thus o-d and o-0 (Po and 
a Pa ) for the lateral planes of a prism parallel to the la‘eral 
axes. But as the axes are not only unequal, but cross at an 
oblique angle, and consequently have one olittise angle and one 
acute, another mark is. necessary ; and for the purpose of distine- 
tion, the planes pertaining to the acute angle in figure 5, have a0 
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accent, and those to the obtuse angle, none, (or the reverse, if the 
fundamental form be oblique from an acute edge). The follow- 
ing vertical series of planes will be observed in figure 6, an octa- 
hedron formed on the angles of the prism represeuted in figure 5. 
The positions of the planes are indicated by the place of the sym- 
bols, the planes themselves not being represented. ‘The letters 
m,n, here used, stand for any numerals that may occur. : 

m-6 m-i m. mn m-6 mn m! m'-r 

0-6 o~n o o-n 0-6 o'-n o o-% 

—m-o —m-n —m —m-n —m-6 —m'-n —m! —m! 

The lettering for the hexagonal system (figs. 7, 8) is a simple 
transfer of the ratios as ised by Naumann, in the manner already 
explained, and farther elucidation is hardly required. In figure 7, 

8. 

Calcite. 
HEXAGONAL SYSTEM. 

the numbers 4, 1, 2, 0 in one vertical series, exhibit the relative 

lengths of the vertical axis of the planes, viz. 3a, la, 2a, xa. In 

the series 1-2, 2-2, 4-2, 0-2, the same fact is shown, the relation of 

the vertical axis for these planes being la, 2a, 4a, xa. In figure 

8, R is synonymous ‘with 1. | 

In the monometric system, (fig. 1,) the method is the same, 

except that since the vertical axis equals the lateral, no distine- 

tion is made, and the first of the two figures in a symbol does not 

necessarily refer to the vertical axis. ‘The expressions are the 

general ex ions, as used by Naumann. 
In mere son it ‘may be observed, that the letter P, employed 

by Naumann, is hardly necessary even for the written symbol, 

and the expressions would be even more intelligible in descrip- 

tion, without the use of it; for the short or long mark, referring 

to the shorter or | ateral axis, and the accents, are here 
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annexed to the figures themselves which have reference to these 
axes, aud not toa letter P, of no special significance. Of the 
descriptive expressions for figure 2, the first of the two following 
methods— 
Author's, 0, 1, 2, 4, a, Isc, ox, o-2, 08, 2-2, 83, 4-4, $3, 4-2 

Naumann’s OP, 1P,2P 4P, aP, Px, «Px, «P2, xP3, 2P2, 3P3, 4P4, FPS, 4P2 

is certainly as full and explicit as the second or Naumann’s. 
ompare also the descriptions of figure 3. 

heather oe SR 1 ES Se, 1, 14, 288 
Naumann’s, «P, $Poc , Po , 2Px, aPa , P, P2, 2P2 

In the first of these, the short mark (~), as explained, is placed 
where it properly belongs over the figure which directly refers 
to the shorter lateral axis. This modification of Naumann’s 
method is but slight, yet seems to be of some importance. 

Arr. XLIL—Bismathyl, (Bismuth-ethyl,) a new Organic Radi- 
cal contuining Bismuth ; by D. Baeep, M.D., New York. 

_ Bismota is allied in many respects, particularly in its combin- 
ing proportions, to antimony, but it differs from that substance in 
the insolubility of its sulphur compounds in sulphide of ammo- 
nium, and as yet we have not been able to combine it with 
hydrogen. 4 

After the discovery of stibethyl, Professor Léwig songht to 
ascertain whether bismuth may not form compounds with ethyl 
and methyl similar to those of antimony, and in facts as already 

given in the treatise upon stibethyl, bismethyl was produced 
quite agreeing in its external properties with stibathyl. 

During my residence in Zurich in the summer of 1851, under 
the lustraction of Professor Léwig, I submitted bismeethyl toa 
particular investigation; but L regret my stay was not long enough 
to bring the research to.a termination. In the following pages 
I give the results.thus far obtained, and hope in a second article 
to complete the details of the investigation. 
The substances for producing bismeathyl are iodid of ethyl 

and bismuth-petassium. ‘The latter is produced similarly to auiti- 
mouinm-potassiam, but as bismuth fuses easier than antimony, 
we must, 10 the preparation of bismuth-potassium be careful that 
the process progresses as fast as possible. Bismuth-potassium 1S 
best obtained when we bring 16 ounces finely pulverized bismuth 
and 20 ounces crude. tartrate of potassa (also pulverized) into @ 
Hessian crucible, which is then covered and at first slowly heated, 
then the fire is increased to such a degree that the erncible attains 
to white heat in half an hour, at the longest, In thi e& 
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furnace, yet full of glowing coals, is closed air tight, and left to 
cool slowly. ‘The bismuth-potassium is found at the bottom of 
the crucible as a silver-white leafy crystalline mass. It is easily 
fusible and often remains fluid or soft after cooling. Brought in 
coutact with water it evolves hydrogen gas. It tastes strongly 
alkaline. Exposed to the air it soon decomposes, but in thick 
pieces it can be kept long in a closely moppot bottle. The alloy 
is brittle and easily pulverize ed. 

e iodid of ethyl is produced in the ordinary way by the 
“united action of iodine and et ssp upon alcohol of 9U per 
cent, 

Bismethyl differs from stibethyl éeseritially i in the fact that it 
cannot be distilled alone but at a certain temperature decomposes 
with a powerful explosion. From this it is evident: that it can- 
~ be formed by igating iodid of ethyl with bismuth- ——_ 

stibethyl is formed with antimovinm-potassiun. best 
enethad of making bismethyl! is the following: Finely pie 
a bismuth- ae is quickly brought into a small flask into 
which an excess of iodid of ethyl is speedily poured ; the appa- 
mics is feacac tials closed with a cork through which passes a 
long distillation-tube discharging into a receiver cooled by ice. 
After a few moments the action of the iodid of ethyl upon the 
bismuth- ~potassium commences, accompatiied by considerable evo- 
lution of heat, in consequence of which the excess of iodide of 
ethyl whieh has been added disti!s off. Cautious exposure to the 
Water-bath is sometimes employed to facilitate the complete dis- 
tillation, or to hasten the commencement of the action. We now 
pour distilled and well boiled water ito the flask, close it air- 

tight and then leave it upon the water-bath, until the mass softens 
aud the iodide of potassium is dissolved. e now repeat the 
described operations with ten or twelve flasks and. then bring 
their softened contents as quickly as possible into a large flask 
filled with carbonic acid and repeatedly shake the whole with a 
considerable quantity of ether, which must not be sparingly used 
Since bismethyl is only slightly soluble in ether. ‘l’o the etherie 

solution we add water freed from air aud completely distill off the 
ether over the water-bath. After this operation js terminated, we 
find the bismeethyl below the water upou the betiem of the flask. 
To obtain it completely pure it is distilled with water over a 
spirit lamp, Hie shaken with a small portion of dilute nitric acid 
to remove a little oxyd which for ms, and finally dried over chlo- 
tid of calcium. It is evident that in all these operations the air 

must be excluded. [employed the apparatus of Professors Lowig 
aud Sweizer described in the treatise meg stibethyl. 
The analysis of bismeethyl offers on the whole no difficulty, 

The combustion is easy aud soon a ab oxyd of copper itself 
Without the employment of chlorate of potassa. The determiua- 



A06 D. Breed on Bismethyl. 

tion of bismuth is also easy, because it may be completely oxyd- 
ized by nitric acid. It is best accomplished in the following 
manner. © Into a capacious flask we bring a little water, and into 
this the glass bulbs filled with weighed bismaethyl. The flask 
is closed with a cork through which passes a cup-tube drawn to 
a point below and dipping into the water of the flask. Through 
this cup-tube fuming nitric acid is added. When all is arranged, 
the small bulbs filled with bismethyl are broken by shaking, and 
afterwards the bismzthyl is decomposed by nitric acid. r 
the oxydation the whole apparatus without separation is left 
sometime standing, then the nitric acid solution is poured into a 

weighed platinum bowl, and the wash water of the flask and cup- 
tube added. We now evaporate to dryness upon the water-bath, 
and cautiously decompose the nitrate of bismuth over a spirit 
lamp, and weigh the thus obtained oxyd of hgemuth. Below are 

the results of a few analyses. 

Carbon, 24-81 - 24:38 Q4:27 

Hydrogen, 5 24 5 27 5:26 
Bismuth, 69:95 70-47 70:47 

100-00 - 100-12 "100-00 
If we assume for the atomic weight of bismuth 208 as given by 
the latest researches, the accompanying analyses best agree with 
the following atomic proportions, _ 

12 at. carbon, eke 24:44 
15 “ hydrogen, 15 5-08 

1 * bismuth, 208 70°48 

295 100-00 
The formula for bismethyl therefore completely corresponds to 
that of stibethyl; Bi Aes. : 
Bismethy! appears as a water clear, or pale yellow, thin-flowing 

fluid, of 1:82. g. It possesses an extremely disagreeable odor, 
resembling stibethyl, and produces even when only a trace is 1N- 
haled, a highly disgusting, burning sensation upon the tip of the 
tongue. In the air it throws out thick fumes, inflames with a 
slight explosion, diffusing a deep yellow smoke of oxyd of bis- 
muth, ‘This appearance is most brilliant if we expose to the air 
some filter paper covered with bismethyl. By fuming nitric acid 
it is decomposed with vivid appearance of fire and violent explo- 
sion. In the same manner it burns in chlorine gas whilst carbon 
is deposited. In contact with bromine it burns and shows 
throughout the same appearances as stibethyl. It is quite insolu- 

e in water, not easily soluble in ether but easily so in anhydrous 
alcohol. If bismethyl be heated by itself in a retort, it com- 
mences to boil even below 50°, evolving a gas which burns with 
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a clear flame and contains no bismuth, but metallic bismuth is 
deposited in the retort. If we raise the heat to 160° then the 
yee Speen is instantaneously shattered by a violent ex- 

se aisbessond relations bismethyl behaves quite like an organic 
radical. If to its alcoholic solution we add a solution of iodine 
or bromine, the color vanishes under considerable evolution of 

ones of stibethyl. If for example we leave standing for a short 
time an alcoholic solution of iodide of bismethyl, iodide of bis- 
muth is deposited. Bismeethyl easily dissolves in dilute nitric 
acid, and of course the solution contains nitrate of bismethyl, if 
however we evaporate the nitric acid solution pure nitrate of bis- 
muth remains. 

The description of the paemenets of bismzethyl must: be re- 
served for a second paper. 

Arr. XLII.—Notice of a work entitled Pesspasiine and their 
Teachings, or a Hand-Book to the Gallery of Organic Re- 
mains of the British es by Gisiete Averrnon Man- 
TELL, Esq., LiL.D., F.R.S.* 

Tuts work of Dr. Mantell is an exielluet companion for the 
student as well as amateur visitor of the gallery of organic re- 
mains in the British Museum. Without pretending to enumerate 
the species, the duty of a proper catalogue, it gives a general 
sketch of the collections of fossils in their different’ apartments, 
and passes in detailed review the more remarkable specimens, 
Hinata them often with excellent cuts, and extended observa- 
tions. A lucid introduction and synopsis of the contents of the 
rooms with a table of the fossiliferous deposits of Great Britain, 
prepare the way for the more particular sora We men- 

tion some of the prominent objects of inte 
Among the minerals, the most asereatin: are the native or 

meteoric irons and meteoric attic na which there are numerous 
Specimens and from many countri 

The collections of fossil paint or he a productions, are 
very complete. The Algz and Fucoi e’ Equisetacee2— 
Calamites and Ferns—the Sigillarize sed ‘Stigmatlie ibe Lepi- 
odendra—Coniferee and palms and their cones and ss a 

cadee and Zamiew of ancient eras, present to us a striking pic- 
ture of the early vegetation of the globe. The fossilized sige of 

* 496 oe ee illustrations, forming a volume of Bohn’s 
Scientific Library. r 
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Australia‘and Van Diemens Land and of the island of Portland, 

are also conspicuous in the museum. Many of the fossil vegeta- 
bles are’illustrated in Dr. Mantell’s work by fine drawings. 

‘he impressions of feet in stone are next described, especially 
the Chirotheria, now attributed to an enormons frog or Batra- 
-chian, thongh Dr. Mantell does not regard this conclusion as 

being fully sustained by the osseous remains hitherto discovered. 
The ornithichnites (footsteps of birds) are well represented in 

the British Museum by specimens transmitted by Dr. Deane and 
President Hitchcock, and the interesting conclusion that birds, 
aud among them those of gigantic size, existed so early as the 
era of the new red sandstone appears to be plainly shown, 
although still awaiting the discovery in the same strata of bones 

in check. The dimensions of the largest of the Moa family justify the conclusions that have been entertained regarding the size o 
the still earlier birds of the valley of the Connecticut, Two spe- 
cies of Apteryx, supposed cotemporaries of the Moa, still survive 
in New Zealand, and the Notornis, another cotemporary, a very beantiful bird, has come down to our time, the last survivor hav- 
ing been but recently killed. 

e department of the Radiata, including the Stelleridae—star fishes,—and_ the Crinoidea—Encrinites, Peutacrinites, &c., 38 richly represented in the British Museum. 
he remains of the Saurian or Lacertine family are immense 

and astounding, Here is the vast collection formed by Dr. Man- 
tell and that alsa by Mr. Hawkins of Gloucester, in addition to 
many. more specimens from various. places. The colossal forms 
of the Ignanodon, of. the Pelorosaurns, of the Hylaosaurus, of 
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As we walked through these rooms in company with Dr. 
Mantell, the great exponnder of these preadamites, we felt as if 
we were almost identified with the hoary antiquity of which 
these wonderful remains are the indubitable witnesses. In the 
coutinental museums we saw many fine remains of this large 
family, but in no place so vast a collection as in the British Mu- 
seum. ‘I'ruly the fossil Saurian age is fully recorded between the 
chalk and the coal; and the analogous forms now existing on 
earth—the crocodiles, the alligators, gavials, caymans, Iguanas, 
&c., not to mention the marine Saurians of the Gallipagos islands 
and numerous other Lacertine animals, furnish sufficient evidence 
that these creatures, althongh hideous and revolting, have entered 
largely into the plan of creation. We must refrain from citing 
particulars from Dr. Mantell’s account of this fossil family, which 
occupies: three-fifths of his work, (300 pages out of 500,) an 
which furnishes a Incid and interesting description of their oste- 
ology, functions and rank in the scale of being, besides descrip- 
tions of the strata in which they occur, and other geological facts 
bearing upon their history. ( 

‘he work continues with accounts of the fossil Carnivora of 
the Caverns, the Marsu pials of Stonesfield, fossil shells and corals, 
fossil fishes, and mammalian remains. 

This hand-book is properly a scientific treatise upon the more 
remarkable fossil animals of the museum, abounding in valua- 
ble remarks of general interest, as well as scientific descriptions, 
and it may well stand as a third volume to the distinguished 
author’s ** Wonders of Geology.” 

SCIENTIFIC INTELLIGENCE. 

I. CuHEMIsTRY AND Parysics. 

1. Optical Properties of Isomorphous Substances.—Srnanmont has 
communicated the results of an investigation and comparison of the 

Szconp Sens, Vol. XIII, No. 39.—May, 1852. 
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pletely opposed to each other. — Thus in the hyposulphates of lime, 
ul the 

direction of the greatest and sometimes that of the least elasticity. In 

elasticity. ‘These properties have enabled the author to produce united 
crystals which exhibited very remarkable optical phenomena. Thus the 
hyposulphate of strontia united in progressively increasing proportions 

ith hyposulphate of lead, gives a series of salts in which the double re- 

fraction at first becomes enfeebled and then reappears with a contrary 

sign, so that we find toward the middle of the series, mixtures which 

behave like hyposulphate of lead for one extremity of the spectrum and 

like hyposulphate of strontia for the other, while for the intermediate 

part there is no double refraction. Very remarkable phenomena are 

The violet and axes again separate, but the red always moving 
more rapidly than the others are then less separated. The dispersion 

Is now the inverse of what it was originally, and the rings are re 

within and blue without. Finally, an instant arrives at which the red 

salt with reference to the violet axes, while it has but a single axis for 

the intermediate colors. Finally, as the influence of the ammonia salt 
increases the violet axes pass like the red into a plane at right angles 

cal species. The author directs attention to the fact that physical inves 
tigation is in advance of chemical analysis as respects topaz; and that 

an accurate study of the micas will probably lead to the discovery of 
. “4 ia 7 

metral planes at right angles to each other, subsequent commun 
cation the author gives the result of an examination of forty-five spe 
cies of mica by which he obtained a complete confirmation of his pre- 
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ins t 
tains the greater, diagonal of the rhombic base. The researches of 

have been made in this country by Silliman and by Blake—Comptes 

Rendus, xxxiii, 447, 684, and Ann. de Chimie et de Physique, xxxiii, 

force. Ist. In all other rections the parallelopiped exerts a doubly 
i re most vivid when 

ness, and reciprocally proportional to the breadth of the mass. 3d. 
hich produce the same differ- 

Is 

sysiem cannot be considered as bodies optically homogeneous or isO- 

tropic. 2d. That the axes of elasticity of the ether do not always coin- 

ient to make known the direction and magnitude of the mechani- 

pressures existing in the interior of crystals naturally doubly re- 

fractiog.—Comptes. Rendus, xxxiii 

pre 
. Their density was 

4°26; the | mineral. Glucina 

was obtained in well defined crystals, large enough to admit of mea 

urement. ‘These crystals were six-sit prisms: inat a six- 
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sided pyramid placed on the edges of the base, the angle between a 
. . 

face of the prism and one of the pyramid is 151° 22’. From this it 
follows that glucina is isomorphous with alumina, and its constitution is 

rundum; they are not attacked by acids except by concentrated and 
boiling sulphuric acid; bisulphate of potash, however, easily attacks 
them. The density of crystallized glucina is $-058, its atomic volume 
is 155; that of alumina is 160. In a second part of his memoir 
man points out a secund method of obtaining crystals in the dry way, 
namely, by precipitation. By causing lime in large fragments to act 
upon borate of magnesia, the magnesia is precipitated under the form 
of transparent crystals, sometimes large enough to be seen by the 
naked eye, and which are usually combinations of the cube and regu- 
lar octahedron. Their density is 3-636, and their hardness is almost 
equal to that of feldspar; they eonsist of pure magnesia. e peri- 
clase of Scacchi is magnesia containing 6 o er cent. of protoxyd 

manganese may be obtained crystallized. ‘The protoxyd of nickel is 
presented under the form of cubo-octahedra, of a green color, and 

cate of lime and leave a erystalline sand of Fe2Qs; FeO. 
lime is made to act upon a vitreous silicate of oxyd of titanium and 

monia, and 400 grammes of sand ahr i Rendus. eo, ) san = well dried.—Comptes , 

.. Researches on Populine.—Pirta has communicated the results of 
an investigation of populine which possess great interest. The consti- 
tution of populine was found to be represented by the formula CaoH22 O1e-+4HO; at 100° C. it loses the 4 aq. and becomes anhydrous. One equivalent of populine + 2 eq. of water contain the elements of 
one eq. of salicin and one eq: of benzoic acid, as represented by equation CeoH2201s-+-2HO=C26HisOr4+CrelloOs. ‘ 
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hen populine is boiled for a few minutes with baryta ck a color- 
less liquid is obtained, which, after the separation of the ex of ba- 
ryto by means of a current of carbonic acid, contains thing "bit sali- 
cine and benzoate of buryta. With bichromate of potash and sulpbu- 
ric acid populine yields hydruret of salicy!’ in nee Piet by boiling 
with stroug nitric acid it is transforined into nitro- benzoic, trinitro- 
phenic, and pa 8 acids; finally under the influence of acids it is re- 
solved into beuzvic acid, saliretine and grape sugar. When popu- 
line is Nog in ten or twelve times its weight of pure nitric acid 

1°30, a new substance is produced which the author calls benzo- 
helicine seit which bears the same relation to helicine which eta a 

ars to salicine. Benzo-helicine is transformed into helici 
benzoic acid when boiled with caustic magnesia.— Comptes Reitus: 
Xxxiv, | 

hem istry of Perfumery. —Hormann has communicated in a 
letier to Liebig some interesting facts in reference to the substances 
now used extensively i in flavoring syrups, sugar drops, &c. ssence 
of pine apple is a solution of butyric ether in alcohol; essence of jar- 
gonelle pear a solution of acetate of amyl; essence of apples a solu- 
tion of valerianate of amyl, Oil of cognac and oil of grape are also 
_ compounds ; artiticiat oil of bitter almonds: (essence of mirbane) 
@ more or less pure nitro-benzol. ee der Chemie und Pharmacie, 
Ixxxi, 87, Jan., 1852. W.G 

1. Nolte respecting pes tiimeasions and Refracting Fae of, the 
Eye; by Prof. J. D. Forses, (Proc. Roy. Suc. Edinb., Dec. 3, 4 
p- 251.) —Whilst cic asl on the sibject of Vision, i cnaated 
some recent authorities on the dimensions and curvatures of the re- 
fracting apparatus of the eye; and having calculated from them the 
Converyence of rays within the eye, it may save trouble to others to 

ut them on record. 
measures of he eye given in almost every English work on the 

subject, are those given by Young on his own aathority, or that of Petit. 
In the fifth volume of Dove’s Repertorium, I find a series of measures 
cobiisied by ‘T'reviranus from his own and preceding observations, which 
have converted below from French lines into decimals of an English 

inch. In these the’ teehee are hen pr spherical. In the same 
work of Dove, I find a series of measures by Dr. Krause of Hanover, 
on eight recent human eyes, pabiohn seem to have been made with un- 
Common care, and in which the deviation of the surfuces from sphericity 
is noticed. | -have preferred these last for the purpose of calculation, 

because ail the measures are taken from the same eye, which is not ihe 
. 

Treviranus. have consulted the 

than in the centre ; (2.) The anterior curve of the cornea y nearly 
oe the Mens oat ba ea® ; (3.) The anterior Sietacs 0 f the lens 

elliptical, the lesser diameter ey in the axis of vi lon, the ween 
oueianel is parabolic; (4) The figure of the retina, or the posterior 

surface of the v arenes bomen she stamp 
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The following are those given hy two eminent German authorities, 

Treviranus and Krause, sheds reduced to English inches :— 
ean vo several’ Meanof eight 

authors by measures by 

be us. Krause, 

roe Inches, 

Thickness of cornea (central part,) 32 0-040 

’ Distance of first surface of lens from back surface of cornea, oles 0107 
yh eames a 0096 0083 

creates 0181 0181 

Axis of wits ian Dies a deeia eehae da i ROME Haas. pea 0548 0567 
» eye from eo — of the cornea to the retina, : 833 0°855 

Radios of tt surface of cornea, 301 0 348 

surface of le a, eswet, 3 one 0369 
5 a seco! he is 0196 0-201 

Curvature of retina near the axis, .. 0534 0°523 

re 
last column. This arises from the circumstance, that it is derived by 

calculation, for the curvature of an ellipse at the lesser axis, the two 

axes of which are alone given by Krause. Now, it is evident, that if 

we regard the lens as a whole, or even any considerable breadth of it, 

meun ra radius o curvature w ill be sensibly sao: lo fact, Krause 

ing a radius of ‘329 inc occur to me, however, that by 
taking the greatest any “of the lens, as given gee ine ter, and the 

curvature of the middle see both anterior and rior, as given by 

‘= e cated for the refractive indices of the parts of the eye, 
Bie 6 ir D. Brewster in his original paper in the Edinburgh 

ities toned. vol. i, page 44, with the exception of that 0 
the densest part of the % which is almost certainly mispri rinted. 
They are as follow :— 

Aqueous humor ; 13366 = 
Crystalline, outer ease PE SEE est ele ae eee Se 13767 . 

= Woe Conte, a aay ein eS asa ae OS 
<— coats, 1:°3990*= #2 

ae ; .. 136389 
Vitreous perenty , 13394 =f, 

Calculating from the preceding. data, with Sir D. Brewster’s indices 
of refraction, the author finds the positions of the foci, towards which 

= hn be rays falling For rays dive erging 
paraliclon the ‘from a eel 10 

cornea. pene 

After first refraction at the aqueous humor, = mi B82 1541 
After second refraction at first surface of of the == 1 260: 1-277 
After third refraction into the vitreous humor, | = 1060 1-135 

* In the Edinburgh Phil. Journ, we find. 13999, But I take ai to be a spit 
as in Sir D. Brewster's own subsequen ent writings, we always find 1°3 
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muihe measure of the axis of the eye we have seen to be only 
1833 in h, according to Treviranus, and ‘855 according 1o Krause; 
epics rays of mean refrangibility (to which Brewster’s measures 

fer) converge to a point no less than *227 inch behind the retina, 
wien the rays fall parallel on the cornea, and -302 when the object 

above, (Dr. Young makes it -91,) does not come up to the requisite 
dimensions; sal Dr. sans with his usual acuteness, ascribes the dif- 
ference to the gradually varying density of the strata or coats of the 
lens,* the dense small ecaada evidently acting as a.lens of compara- 
tively short focus;,and this explanation is probably the correct one, to 
which we may add, that the configuration of the coats of equal density, 
which, near the surface of the lens, are very elliptical, become, 
its centre, gradually nearly spherical. On this account, it is all but 
impossible to predict the exact course of the rays through a structure 
of so much complication. 

Dr. Young had considered the case with his usual attention and pene- 
tration. He investigates the focus of a spherical le ens, or lens with 
surfaces which are segments of spheres, and whose density i is ale 
and the result may be recalled we as one which, per rhaps, has 
been sufficiently. remarked. ‘* On the whole,’ ” he says, oh FP . ‘prpbable 

it to the ratio of 21 10 20 [1- a but that, on account Plow on unequa- 
ble density of the lens, its effec on the eye is SqUINAI OM, to a refraction 
of 14 t0 13 [1-439] for its iss 9g size 

On the whole, these scpiagedovdagen - swell as the considerations into 
which [ entered in a furmer paper, read to the Society in ont 
mechanism of the focal ames @ ar ve left on my faa the convic- 

tion that the optical and mechanical structure of the organ of sight is 
even less understood than it is commonly believed to be. Sim ple as 
are its general arrangements, and comparable, in some (gs mia to 
those of artificial combinations, we perceive surfaces figu red in 
plex manner, and structures of varying refractive e density soca’ | in 

a very complicated manner. Krause’s measures of the curvature of 
1 
versal opinion of the variation of density of the crystalline being in- 
tended to correct the aberration of spherical surfaces, when, in reality, 

no such surfaces exist. We are quite unable to trace the exact course 

by which the rays of light are focalised in the retina, since it depends 

on the internal constitution of the lens that they do not meet very far 
behind it: 3 and it still remains at least doubtful how the adjustment to 
distinct vision of objects at different distances is effected. 

Finally, the question of achromatism of the eye has its own difficul- 
ties. It is not now es hr that the rhe has the power of ene 

* Nat, Phil, vo. ii, p. 580. {Na Pa vl 8 
¢ ransactinn Hal Society of iaburgy vol 0 
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suppose that the chromatic aberration is at least partially corrected. 
One result of the calculations into which 1] have entered (which were 
first in part undertaken at my request, by Mr. James Clerk Maxwell, 

stated in two lines. If we calculate the effect upon the final focal 
distance of the whole refracting system of the eye (q’), of a varia- 
tion in the refractive index of each of its th 
M2, us, ua). e find this equation when the incident rays are parallel, 

or reach the eye from a very distant object :— 

: 0q" = 1-579 du2 + 1-150 dus — 2-788 dus. 

Let the coéfficients du2, dus, dua denote the dispersion or differences 

of the indices of refraction for extreme rays, corresponding to the three 

media, then it is evident, from the negative sign of the third term on 
the right hand, that they may be so chosen as.to annihilate the second 

side of the equation, or make the variation of focal distances nothing, 
for the differently refrangible rays. ' 

If the rays proceed from a point 10 inches distant from the eye, the 
e equation for the variation of the focus will 

0q’= 1873 Ou2+-1-402 dus —3:298 dus 

and the condition which makes this equal to zero, or the focus inde- 
ndent of small variation of the refrangibilily of the ray may be 

satisfied, at the same time that the former equation is satisfied also ; 
sequently, with three media, as in the eye, we may have perfect 

achromatism for any lwo distances; which would also be sensibly per- 
fect for the intervening ones. Of course by perfect achromatism, we 
here mean a union of the extreme red and violet rays, the irrationality 
of dispersion does not concern this question. 

II. Mrineratoey. 

1. Allanite from West Point; by Dr. C. Bercemann, (from Pog- 
gendorff’s Annalen, Ixxxiv, p. 485, and communicated to this Journal 

by W. G. Letrsom.)—From Mr. Saemann the mineralogist I received 
for examination a substance resembling Allanite from the gneiss at West 
Point, N. Y., which he procured while in the United States, It resem- 
bles most the. allanite of Jotunfjeld, except that at West Point crystals 
of considerable size are met with, as well as pure compact masses of 
the mineral. : 

Although of late years allanite has been examined more than once, 
I thought it as well nevertheless to analyse the mineral derived from 

was not observable in the fragments at my disposal. — 
all but deprived of its solubility in acids by exposure to a red heat. 
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Tn its behavior before the blowpipe, = also with respect to acids, it 
does not differ from allanites from other sources 

A qualitative examination ciaheideniial ibe presence of substances 

already known to occur in this mineral ; it dues not contain glucina or 

upon mineral substances of this nature. The amount of water was de- 

rived from the loss of the mineral in weight by wre toa ved heat. 

The result of the analysis abner 
Si I Fe G Me 

33°833 13°606 3°330 12716 0824 20° 902 watt 1404 2950 = 99-093 

tae the occurrence of Crystalline Zinc Oxyd as a Furnace pro- 

n New Jersey; by Mr. W. P. Biaxe, Gickiudiniete? for this 

Trae )—I have recently had an opportunity at the New Jersey zinc 
mines to observe some beautiful crystallizations of zinc oxyd formed 

not only in the large furnaces used for the. manufacture of the amor- 

phous white oxyd, “but also in the roasting eas. and under other cir- 

cumstances. which show that the crystals can be produced with great 

acility. 
The blocks of red zine after being roasted are frequently coated in 

small patches with delicate acicular transparent crystals of oxyd. The 
Toasting heap is prepared by piling up the ore with a small quantity of 

‘ood and anthracite coal, and subsequently igniting it; under these 

circumstances a_ portion or the native oxyd must be reduced to zinc 

vapor, and this is probably the source of the crystals. 

I have also noticed small transparent crystals of the oxyd lining cavi- 

ties in a * matte” or a mass of partly re ee oe sabe which was 

formed in some experiments for reducing | a furnace.* 

ecently large masses and incrustations of oxpibilinn oxyd have 

been taken from one of the large furnaces which are used to produce 

the zine-white. The oceurrence of such large and beautiful masses, 

phous white powder to translucency and the clear crystalline condition. 

_ Masses of oxyd in various conditions of aggregation, exbibit- 

ing a great variety of forms: sometimes in masses of delicate acicular 

crystals, beautifully eg more frequently in globular mas- 

* About ayer st snes. J. Samuel Wetherill of the z zine works in making 

experiments re, found his crucible filled with Me white, silky ne 

tals. Tam indie ted i to ae Richard Jones, the superintendent © zi s for 

a mass of t which he preserved with mitre be Sheva 

ps re zine ox ayaa of the eusls are over-ap inch in length, the 
ut very brittle, px mc resemble threads, The evaciae in whieh ie were 

rmed was closed with a luted cover; ees ee ee Te ed hare 
it was ‘remain’in the fire highly 

Szconp Series, Vol, XIII, No. —— 1852. 53 
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ses and coatings with botryoidal surfaces which are drusy or covered 
with imperfectly formed crystals. Most of the forms observed indi- 

te the formation of the masses by gradual accretion and not as 

the result of percolation of fused material. But some of the speci- 

mens appear to have been so far fused as to flow down through crevi- 

e0us Oxy inches in diameter, and four to eight inches in length, 

the inside being studded with small crystals. ‘These masses were 
taken from a flue under the retort in which the mixture of ore and coal 

is heated ; a considerable quantity of fused ore had flowed down into 

this flue through cracks and fissures, and the oxyd was found investing 

portions of the surface of this ferruginous slag, which gave it the ap- 
pearance o ving been fused, alihough it was undoubtedly formed 

rom the zinc vapor issuing from the slag. ‘The tubular masses of 
oxyd which seemed to have flowed down, may have lined cylindrical 
cavities in the slag, the specimens having been removed before | saw 
them; I am unable to affirm positively upon this point, but that such 

was the case is indicated by other specimens. : 
It will be observed that in all the cases of occurrence above cited, 

zinc vapor was slowly cooling under circumstances which prevented 

the presence of oxygen in large quantity, indicating that the erystals 

were formed by the slow oxydation of zine vapor and not from dis- 
solved or fused oxy4d. 

e blowpipe reactions with the the purest and cleanest crystals are 

all those of pure oxyd of zinc. The crystals I have under examina- 
tion, and I reserve for another occasion an account of their forms and 

angles, 
Works of New Jersey Zine Co., Newark, March; 1852. 

3. On Carrollite, a new Cobalt Mineral; by Wm. L. Fazer, Metal- 

lurgist and Mining Engineer, (communicated for this Journal by Prof. 
u.)*—Having received through Prof. Booth a cobalt ore 

the results of which are given below. It occurs in a vein of copper 

crystalline and liomogeneous, no distinct crystals were 

observ nd the apparent rhombic cleavage was too indistinct [0 
allow of a definite determination. The hardness spec! 
gravity =458. Lustre allic, tarnished in some pieces, probably 

from the presence of magnetic pyrites. Color tin-white, inclining 10 
steel-gray. Streak iron-black. Fracture uneven; sub-conchoidal 19 
small fragments. Britile. 

Before the blowpipe on charcoal it emits a strong odor of sulphurous 
acid (and arsenic), intumesces, and melts to a white, brittle and mag- 
netic globule. With borax, soda and microsmic salt it shows the usud 
reactions of cobalt and copper. 

si a re a een 

tg communication was received at too late an hour to be inse
rted as a” 

Acie, 
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The chemical composition is as follows : 
; , Quantity of sulphur required 

* for the metals. Forming: 

Insoluble (silica), 2145 
Sulphur, 27-039 : 
Cobalt, 28-502 16001 ~ CoS 44:503 
Nickel, 1-500 

Copper, 32-988 8-328 CueS 41-316 

fron,  § 811 3-035 -FeS 8-346 
Arsenic, SCTE * : 

99-300 27°364 

Another determination of nickel and cobalt by Mr. J. Hewston, as- 
sistant in Prof. Booth’s laboratory gave very nearly the same numbers. 

The analysis evidently proves that, if the iron replaces cobalt, then 

Cuz is isomorphic with Co and Fe, because there are more than two 
equivs. of (Co, Fe)S combined with Cu2S ; but that if the FeS be re- 
jected as a mere admixture, then precisely 2 eq. of CoS are united to 

1 eq. of Cu2S, and the isomorphism of and Cue is not proved 

compound is AS 2CoS+Cuz2 8. 

e substance subjected to analysis consists therefore of a new min- 

eral, which I shall call Carrodlite,* with foreign admixtures of about 

‘5 pr. ct. of magnetic pyrites, and 3:3 pr. ct. of copper nickel, with 2 

pr. ct. of quartzose gangue ; carrollite consists of— 

: 
Calculated from the formula 

2CoS+Cuz5, By analysis. S+C 

Sniphar 0 os «|, See 28:077 
Cobalt, ‘ s 5 33-256 - 84-050 

Copper, <<. . yrcukak 38-389 37873 

100-000 100-000 

* The name is given in memory of the locality whence it was obtained, as well 

as of a name cherished by every American. : 
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4. Description of two New Minerals and a New Earth; by Davip 

D. Owen, M.D., (Jour. Acad. Nat. Sei- Phil., vol. ii, Part. “ 1852.— 
(1.) Thalite—While examining, in the summer of 1848, the North 

shore of Lake Superior, situated in Minnesota, between Pigeon Point 

and Fond du Lac, particularly in the vicinity of Baptism River, I Ll 

The r of this mineral when pure is of a pale yellowish green ; 

iene and hardness about that of wax. Heated in a matrass it 
gives off water. Heated strongly alone in the forceps it Peed but 
does not exfoliate ; tinges the outer flame slightly green. In thin splin- 
ters it fuses on the edges. ith borax it dissolves with difficulty par 

a transparent bead, which has a greenish tinge when hot. With s 
it = but = seve os —— slowly. _ Heated with nitrate of 

impurities. The pure varieties contain no. carbonic adi. Specific 
gravity 2548. It hae not been found crystallized. 

Treated with cet acid, partir is — and the greater 

per cent. of alumina separaied, leaving 
matter quite insoluble in that reagent ; of this lo per 

nt. was peroxyd of iron, and about 12 per cent. the new earth above 

alluded to, slightly contaminated wi agnesi 

bes, analysis ef the mineral is therefore as Gihoty: : 

Si AL Be Wow tasty Me K Mn 

42 46 15 10-12 205 08 trace 18 

et was” found pI: difficult to free this earth entirely from 

event , however, in < arating the 
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treme slowness through the filter from the free state of the precipitated 
oxyd of irons The magnesia was separated by two methods, either b 
dissolving the earth in hydrochloric acid, adding sal ammoniac and 
neutralizing with ammonia, or, by digesting the earth in water acidu- 
laied with a few drops of nitric acid. In consequence, however, of 
the new earth being slightly soluble in sal-ammoniac and in dilute nitric 
acid some loss is sustained by this method, and therefore it is not appli- 
cable to quantitative analysis 

When thus se apart ated ihis earth has the following sepphisies and re- 
action with reagen 

t dissolves readily either in ae: apse or pe acid, evolving 
chlorine from the former acid. The solut n hydrochloric acid, 
when concentrated, has a beautiful. pea sites ste and the salt erys- 
tallizes either of a slightly paler green or a light chrome yellow, de- 
pending on the degree of heat at which the evaporation is completed. 
The peculiar color of ils salts together with the appearance of the 
residue left in the analytical process s afier treating with caustic potash to 
separate the alumina was what first attracted my attention to this earth. 

The solution of, the earth in itp dials acid gives the fol- 
lowing reactions with reagen 

mmonia, a white, bulky oe. Lg sparingly: soluble in éal- 
ammoniac. This is one of ihe characters which distinguish it from 
magnesia. Oxalate of ammonia, a aie precipiiate in neutral solu- 
tious ; another Gaiman between it and magnesia. Oxalic acid, no 

precipitate until quite neutralized by ammonia. Bi-carbonate of potash, 

white eepeireeing anesrney slightly soluble in excess. Phosphate of 

da the 

the reagent be added without disturbing the fluid, a number of little 

vesicles are formed, which remain distinct, as if each were enclosed in 

a delicate ieanslueett membra errocyanid of potash, a white 

prea with a slight tinge of, bluish green, whieh seemed to be 

independent df any remaining trace of oxyd o of iron; prypaiie in aan 

due to ie ie of the reagent itself. Hydrosulphuret of am onia, a 

white precipitate. Succinate of ammonia, a white pane naidg even in 

slightly acid solutions. Benzoate of ammonia, the same, with a tinge 

of yellow. Crystals of sulphate of potash inserted in the solution gave 

buta very slight precipitate, and that only after long standing, ‘The 

precipitate of phosphate of soda is soluble only in a considerable por- 

- of muriatic acid, and is not precipitated by boiling 

When separated, and still slightly contaminated i! magnesia, the 

earth has a pale flesh color, not unlike yttria. When freed - the 

character of the precipitate with phosphate ¢ of soda; in being  precipi- 

tated by oxalate of ammouia, From yitria it differs in not giving a 
precipitate with oxalic acid in slightly acid solutions ; in ie precipi- 

tated by succinate of ammonia, even before the solution is quite neu- 

tral, which prevents this reagent being applied to separate iron from it, 
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as is recommended by Berzelius for separating iron from oxyd of yttria. 
It differs from zirconium, in being soluble in nitric and muriatic acids, 
after ignition. From cerium, in not turning of a brick red after igni- 
tion: and in the color of its salts, which are not amethystine but shades 
of green and yellow, except the nitrate, which is almost colorless. The 
nitrate crystallizes in prisms which seem to be right rhombic. _ Its salt, 
like the corresponding ones of magnesia, seem to be deliquescent. 

The mineral, from which this earth was extracted differs from talc, 
in the absence of any foliated structure; in not exfoliating before the 
blowpipe ; in giving off water in the matrass, which talc does not, being 
quite- anhydrous, while this is a hydrated silicate. It contains 20 per 
cent. less silica than tale. 

_ Leaving out of account the earth in question, the chemical constitu- 
tion of this mineral comes nearest to saponite and soap stone. The 

the reduction of the small quantity of peroxyd of iron present. The 
green color of the mineral may probably be attributed to the presence 
of this peculiar earth which produces green salt 

* The mere trace of m present in the mineral will not account for the quantity of chlorine pralved: 
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obtained is very uniform, and is within a fraction of a per cent. of two 
equivalents. 

From the above J conclude that the earth contained in the mineral, 
which is nearly insoluble in sal-ammoniac, insoluble in caustic potash,. 

and producing the above reaction with reagents, and green and yellow 
salls, must either be a new earth or else a modification of some known 

earth not previously noticed. 
The name Thalivm is proposed for the base of this earth, Thalia for 

the earth itself, and ‘Ehalite for the mineral from which it is extracted. 

(2.) Kettle River Mineral, resembling Saponite.—In 1849 Dr. Shu- 
mard brought a soft, brittle, pale-green mineral, which was collected 
from the cavities of an amy daloid three miles above Kettle River, in 

ence of this silicate of magnesia from Lake Superior. ‘This Kettle 
River a when first collected, was as soft as butter, but hardened 

by expos 

shail inde an analysis of this mineral, but found it to ial a 

much ~ quantity of magnesia, muc eh la rger per-centage of 

mina, m st ca, and none of this peculiar earth. The sesndinalt 
are as follow 

3S ( Gilica, 52-7 

eh insoluble in HCl, Ben. | = a ianinn ‘witha a trace of oxyd of i iron, mad : 
es re lumina, magnes: and & 4°35 

alkali, 85 g ‘ agnesia, . 5 

5. ee and loss, ° , ook 
aed se in Ha, f : i . : 33 

Ox xyd of ir eats . é = . _ . dis PE 

agnesia, ‘ » sfelayhGy é : < O78 

liom ™ x é : mee 

ash, : : : pes ‘ . ; : i! 

So ode ee oe eee ee ee ONE 
Water, sd 

This inter does soe agree exactly ori the analysis or any aniverdl 

of which I have seen an analysis. Jt comes nearest in its composition 

to a variety of Phillipsite from Iceland, analyzed by Damour, except 

that magnesia replaces the lime in Philips: and this mineral would 
therefore be a magnesian harmot 

It ea too, in its degree of ardioes; from Phillipsite, or lime 

harmotom 
This jason harmotome from Minnesota decrepitates before the 

blowpipe, and fuses to a nearly colorless blebby glass, with a faint 
tinge of yellow. 

The analysis of this mineral gives a slight excess which ought proba- 
bly to be page from the alumina, which being bulky was “very diffi- 
cult to w clea 

It se au to exiat in the cells of the amygdaloids of Kettle River, in 
its pete state, and could be spread with a knife, just like the saponite 

mentioned by Alger, who states that some of the miners of Brucksved 
nie to eat it as a substitute for butte 

uslab’s Crystal-theory of our Clo be. —The theory of M. Haus- 
ae is ‘opposed to the first principles of ko 2 For as crystalli- 

n is an Anti pooh process, the process m ust begin from the cen- 

* See this volume, p. 268. . 
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ter: and if the earth has on the contrary cooled from a state of fusion 
downward from the surface, a cooling crust commencing the operation, 
there are no possible conditions under which a simple crystal could be 

formed out of the whole globe, while a moving molten interior existed. 
The crystallization would go on variously in different parts of the outer 
surface, according to the nature of the ingredient which might be 

cooling. Great structural lines, or cleavage directions might be formed, 
and these would coincide with the lines of equal tension in the cooling 

crust, which again would depend on the ees lines of the epoch, 
these being coincident: mainly with the magnetic isodynamic lines. 

But the structural ee thus produced, Saini have in its nature 
little similarity to the great octahedron of Hauslab, although there 
might bea snlterien in Some of the great lines of fracture and the ele- 
vations that have ee ote aged ergata 

IH. Botany anp Zoorocy. 

press and fifty plates. As Carex is a favorite genus with our botanists, 
we indicate, as we have formerly ane 8 the species illustrated in the 
present fasciculus, which belong to the American Flora. ‘These 
are, Carex exilis of Dewey, fizured from ena specimens given-in the 
- part of Dr. Sartwell’s excellent Carices Amer. Sept. Exsiccale. 

d imens 
gathere by Engelmann and Fendler. C. cristata of Schweinitz, 
from Geyer’s Illinois and Sartwell’s specimens. The form figured has 
a more slender and lax spike than the typical ati and is still less dis- 
tinguishable from C, Pena sae C. festiva of Dewey, figured 
from Swedish specimens in the Herb. Normale of Fries, part 7, num- 
ber 82, aud from Labrador specimens. C. aurea of Nutiall, admirably 
figured from Dr. Sartwell’s, 65. C. Geyeri of Boott, from Geyer’ 

regon collection, No. 332. C. Rugeliana of Kunze, ‘and C. juncea 

of Willdenow (C. miser, Buckley, C. “Rugeliana, Kunze in herb. Hook. 
in part.) Also, probably, = levirosiris of Fries sheets, from Herb. 
Normale, part 6, No. 47) is to be enumerated as North Americap, 88 
C. utriculata, Boot, is ee as a synonym, Bifes oe with a mark of 
doubt. Some corrections are given at the close, most of et i 
gha been indicated in this Journal. 

2. Pritzel: Thesaurus Literature Botanice omnium cosilen inde 

a rerum s Doanical initiis ad nostra usque lempora, quindecim mil- 
lia operum recensens. Leipsic. Brockhaus, 1851. pp: 547, 410.— —A 
very elaborate and faithful work, which has been.several years iD 
course of publication, but which was finished pay at the close of the 
last year. The letter-press is in’ double columns of small! types of 
which 350 pages are occupied by the titles of botanical books, or me- 
moirs which have been separately issued; the remainder is occupi¢ 
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with a systematic arrangement, the names of authors with Ranney 
titles being ee according to subjects. : 

a : Flora Brasiliensis ; fasc. x.—We stated on —_ 44 of 
this seca te this valuable work was likely to go on, now that the 

great Historia Palmarum is finished; but we were not aware that a new 

part was just then issued; this fasc. x, bearing the date of Oct. 1, 1851. 

It contains the Brazilian Verbenacea, elaborated by Prof. J.C. Schauer, 

who worked up the same family for De Candolle’s st omus. 

occupy 138 pages, and are illustrated by 30 plates (folio), be he in 

the same superior style as those of the preceding paris. There are 

besides four more of Martius’s Tabule Physiognomice, most beautiful 

illustrations of some of the richest tropical vegetation of ae — 

4. Zoological Notes from the Correspondence .of Prof. ee (od 
thea to J. D. Dana, and dated Charleston, wants Carolina, Jan. and 

b. 1852. 
Genus Tiaropsis. sigdecral interesting Meduse have been already 

observed by me here, and among them, the entire metamorphosis ‘and 
alternate generation of a new species of my genus Tiaropsis. Here 

as well as at ak iggy I have found ‘Tiaropsis “g be the free Med 
of a a: Camipars 

Distoma. The deficiency 1 can now fill. It is another eae 
genuine Opalina. With such facts before us, there is no longer ns 

doubt left respecting the: character of -all <i 9 hig go they a 

the earliest lary al condition of worms. _ And el have iegisined 

Kingdom. ay whatever name and whatever circumscription, it has 
ap be retained to this day, the Class of Infusoria ts now 
entirely Lissaloed, and of Ebrenberg’s remarkable investigations, wn 

descriptive details vers can be available in future ; ; the whole system 

atic arrangement is gon 

This result has seiahat interesting bearing: for it shows the cor- 
rectness of Blanchard’s view respecting the EN etd close rela- 
tion to the Intestinal worms penis the nam ac Trematoda. Indeed 
they belong to one and the same natural grou 

Is it not remarkable that the tivo: types of Hib Animal Kingdom long 
considered as the fundamental supporters of the ¢heory of spontaneous 

generation should have finally been brought into so close pa ; 
and that one of them—the Infusoria— should in the = turn out to be 
Sconp Serres, Vol. XIII, No. 39,—May, 1852. 
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the earliest larval condition of the other,—the Intestinal worms being the 
parents of the Infusoria ? 

Cuma, the young of cand —With regard to the Crustacea called 

Cuma; \.cannot say positively that this gronp must as a whole be sup- 

ressed. But [ can state with confidence, that all the species of that 

genus which I have had an opportunity to examine alive,—and | have 

watched three—are young of Paleemon, Crangon and Hippolyte. ‘They 

~were actually hatched from the eggs of Crangon 7-spinosus, Palamon 

vulgaris, and Hippolyte aculeata. 1 have full memoranda u upon this 

subject at Cambridge. The genus Nebalia includes in part at least, 

embryonic orca, one species of which | have observed here. 

IV. D ccaonnere, 

1. Denial of the supposed New Planet, (Gould’s Astr. Journal, No. 
_ 36.) —Professor Mpeg has announced that he has satisfied himeelf 

that the body seen by Gasparis, Dec. 8, 1851, and supposed to be a 

of the Senfienberg ‘Observatory, discovered a telescopic comet in the 
astellation Canes Venatici. The comet had at one period two tails 

sarently in the same tine; one about 30’ in length very bright, 
ed from the sun, the ‘other 8 long, and turned towards the sun 

_ The following parabolic elements of its orbit have been computed 
y Mr. J. Breen from the Me pe chen of Oct. 24, and the Cam- 

bridge observations of Nov. 4a 

Perihelion passage, 1851, Sept 3 em 805968 Gr. 
Kangiuals af perihelion 838° 45’ pepe \ Eqx. 

* node, , a 44 28 49 ‘8 § Jan. 1. 
nelination, a to 74 0 39 
ive: Pavilion distance, or é 9°1493178 
Mot . : 7. Direct. 

V. Avrora Boreatis. 

Great Aurora Borealis of February 19th, 1852; by Professor 
D. Oars of Yale College. *—Although full ind elaborate descrip- 

tions of cases ploy aurora borealis, have been so ofien recited as 0 
render it unnecessary, perhaps, to multiply them further, yet concise 
and systematic Saal Aled of great auroras will still be valuable, for 

This grand aisle seemed to bse” ‘tees in in a course of preparation 
for seve ays previous. As early as the morning. of the 15th, 

siren nuae" were seen in the north about day-break. On the aba 
of the 16th, a northern light was observed, accompanied db 
streamers. The 17th was cloudy and snowy. Wednesday morning 

* This enlpaeribg othe the earlier of this a appear as an article in + part 
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the 18th, I was awaked at 4 o’clock by a light shining into my cham- 
ber, which opens to the northwest. On looking out at the window, 
saw a dense smoky cioud in the west, waves from the north very 
grand, all flashing towards the pole of the dipping. needle. Examined 
the southern sky and found an ill-fermed corona around the magnetic 
pole—arches in the north ragged and serpentine—vapor milky with a 

~ slight tinge of red. At 4h. 80m.; dark segment in the north 15° high, 
but gradually sank, and about day-break (Sh. 30m .) it reached the hori- 
zon. Undulations faintly visible in the north as Jute as 5h. 50m 
shvoting stars seen. In the aflernoon, sky very clear at aurinet malt 
keen at 19° Fah., traces of aurera:in the north before the end of twi- 
light. At 8h. 12m., dusky segment in the north, with. very bright but 
transient streamers, shooting up from very near the horizon across the 
dark segment. 

Grand display of the 19th. —AtTh. dark segment skirting the north- 
ern horizon, having on. the sey a silvery band with a serpentine 
outline. Shortly ¢ ifier 7, streamers began to shoot upward from this 
segment, having that peculiar Mbatet movement from east to west, 
which properly ¢ constitutes the merry cers,” ; 

7h. 5m. Streamers very numerous, but gong thin—large crim- 
son columns forming on the east and west, which, together with he 

* southern horizon, Southern boundary of the luminous portion csi 4 
heavens not a regular arch but an elliptical curve, being drawn inwar 
On the east and west. Sky below it of a dark slaty or indigo hue. - 

7h. 30m. Ulumination fading away in the south, but a milky vapor 
overspreads the northern sky, which ‘lasts until 10 o’¢lock. 

] Numerous streamers or fragments of\ streamers, in wavy hori- 
zontal bands, one above another wilh vacant spaces between. them. 
The parts of streamers present = form of ite ergs: stris, com- 
posing eae Me the long wavy ba 

m. Flashes begin on the west on the southern margin of the 
auroral ition Course upward. 

h. . Flashes begin on the east, and soon after inbiepread all 
the she sky. Crimson columns rise towards the pole of the dip- 
ping-needle and form a semi-corona on the northeastern side of shes pole. 

‘lh. New corona formed. 
11h. 830m. Flashes all round the corona. Very magnificent. On 

the west where the flashes come near the sade boundary of the illu- 
minated portion of the sky, they resemble thin spray driven before the 
wind in a gale. 

1th. - Corona still remains but is not perfect. 
12h. 12in. Ravan declining, but flashes; upward, still continue. 

4h. Dark segment in the north 120°, emiuing from the upper mar- 
gin very grand flashes, elite on the west where they resemble a 
vast conflagration. — Th he segment gradually subsided, until day- break, 

when streamers continued to shoot up from the line of the horizon. 
The night was very cold. Thermometer at 12 o’clock 7°, at sun- 

fy eee : 1h ate ede 
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‘From sede! ohliies correspondents I have received descriptions of 
this remarkable aurora, as witnessed in on, parts of our country ; 

and | learn Posi cy she papers that it was seen also in Europe, 
but of its appearance there I have sheets = ieee 

At Machias, in Maine, as | learn from Mr. W. J. Maltby, the exhibi- 
tion was exceedingly 9 sie as here, about 7 0 Ss 

and passing through a similar succession of phenomena. ‘The 

zontal bands of broken Snesiee * at first one, then two, and finally 

long after 11. To other observers at a later period there was an appear- 
ance of shooling stars. lt was so represented in the account of the 

phenomena published in the Springfield (Mass.) Republican. “td 
friend, Professor Dewey, of Rochester gba iversity, was so kind as 

similar origin of the aurora borealis and meteoric showers. I 

efore addressed a letter to the editor of the Republican, but learned 
at the assertion was made on the authority of one of the hands of the 

“office, whose character for veracity might be relied on, yet his want of 
experience in observations of this kind would hardly entitle testi- 

ny to entire confidence unless corroborated by others. ‘The account 

given by the young man was, that “about 3 o’clock in the re 

the corona S. and E. of the cnith shot forth fine meteors.” Professor 

Dewey himself also reports-a witness, a member of the Junior Class of 

the University of Rochester, ‘a careful, discriminating, and compe- 
tent observer,” whose te estimony is as follows: “ He was walking with 
a friend after midnight, i in a northerly direction. His companion asked 

him if he saw that shooting star passing northwards? He replied in 

the affirmative, having his eyes directed upwards, and the meteor hav- 

ing pases wal north “a the zenith. On turning to the varv — 

pre eek aed » Some west, some satehsi and in all ditections 

They — in succession, a minute or two en He is familiar 

marked that there were a great many, and that the show was very 
splendid.—The place of observation was Wyoming 20 or 30 miles 
southwest of Rochester. 

I regret to say that at ‘ie ania hed hebe meteont were 6 observe 

I was in a situation that would have prevented my seein = 
they been visible at this place. At Rushford, in western New "York, 
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as I learn by an obliging communication from Ira Sayles, Esq., Pre- 
ceptor of Rushford Academy, the appearances of the aurora were 
equally remarkable and splendid as those already described, commen- 
cing, as elsewhere, at 7 o’clock. At some of the telegraph stations, 
the wires were strikingly affected dbring the presence of t 
ome I have not been able to obtain’ any very precise laainitha of the 
acts 
I have rensived from my friend, the Rev. Sylvester Cowles, of 

Olean, N. Y., the following statement respecting the faepnine aurora 
as observed by him, which I think ought not to be w — 
the public, although possibly the peculiar appearances ioe a 
scribes may be thou ught to have arisen from a mass of fog ecuaan 
by an aurora behind it. Yet it is difficult to account for the apparent - 
emission of sparks or scintillations on any such supposition. Mr, 
Cowles remarks :— 

“I state the facts as they appeared at Olean, Cattaraugus Co., N. Y., 
in reference to the aurora borealis of the 19th of February last. -As 
the sun set, the pi was perfectly clear. 1 was returning with 
my wife from out of town, and was about three miles east of our vil- 

pillar (cloud in appearance) I should judge two feet square at the base, 
and six feet high, near a dry pine tree,* say sixty feet from the ground. 
Ata short distance west of it, was another small spar-like cloud of 

r the similar appear In seeing them so near the earth I instantly 
directed the attention of Mrs to them, and immediately, as we 
looked, auroral light began to beam «ut o e were riding 
due west, and as there was-nothing in the appearance of a cloud, or 
vapor in the west or northwest, I turned and looked east, and saw auro- 
ral vapor coming from the east to the west across the valley i in which 
we were. It was very remarkable to us in consequence of its being so 
near ne earth. When it came against us, apparently not over thirty 
ro om us, it was wabin half the length of several pine trees which 
sabe. in the field, from the ground. There were several of these trees, 

re on this side of it, and others were just beyond ee which we 
could dainty see, and upon which we remarked at the There 
were no streamers proceeding from it, but a curtain of arorst light 
seat passing across the valley, at the distance above stated from the 

ea as due west, but at the same time receding to the 
nie It must tive been ten ‘minutes from the time we first noticed 

it, before it seemed to strike the hill on the west side of the valley. 

From the base of this sheet, or oe of light, the most beautiful, 
brilliant appearance was seen. Masses of auroral light, liké off-shoots 

rom a sky-rocket, would fall rowiayely +h earth, scattering ett in the 

— -“ — particles of which would not disappear tll they were 

I state he phenomena \ just as it appeared to us, The pillar and the cloud 
both sated off in the auroral sheet of light as they passed westward. nt was 

tiful to off as ee appearance: of cloud: ox: pillar 
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within a few feet, say eight or ten, of the earth.* It was the most 
splendid sight | ever beheld. When the sheet, in its progress westward 

passed over a mill-pond, it was greatly agitated, spread around con- 

se with an infinite number of auroral sparks, like electricity, 

though of the auroral color, illuminating quite a section of the atmo- 

fer I supposed at the time, it was the effect of the exhalations 

from the pond, which was not frozen over. ier it seemed to strike 
the western hill it condensed, and appeared so much like fog Mrs. C. 
said it was fog, but upon being reminded it was too early in the evening 
for fog, and also pointing her to stars which could be seen through it, 
she relinquished the idea.t We-now came to the woods through which 

I drove ee nearly one mile and an half, and when we came out it 

filled th € Roninere at the north with the red light which was seen 
every where. 

2. Aurora Borealis of February 19,1852; by Prof. D. Kirxwoop, 
(from a letter to the editors, dated Del laware Tollege. )—Incomparably 
the grandest auroral display | have ever seen has been observed here 
this evening. My attention was first called to the phenomena about 
20 minutes before 10 o’clock. An unusually heavy auroral cloud ex- 
tended across the northern horizon, the dark segment rising in the cen- 
ter to an elevation of about 20%. Streamers of extraordinary brilliancy 
ited. frequently almost to the zenith, and sometimes even beyond it. 

es, or rather waves of lambent light, having an almost flame-like 
appearance, incessantly succeeded each other in all the northern hem- 
isphere, from the horizon towards the zenith. t 10h. 5m. a column 
of light from 3° to 4° broad, and having a reddish tinge, shot up from 
the northwest, passed precisely over Mars, and kept its position about 
half a minute. If this was elsewhere observed it might enable us to 
determine the elevation of the meteor. Perhaps it may be worthy of 
remark that a greenish tinge was observed in mers luminous spots 
which broke out from time to time in the auroral clot 

As | write this hasty note the aurora is gradually Gadieg. The un- 
dulations, however, are still distinctly. visible, 
Friday morning.—| have just been informed that the streamers had 

not disappeared at 3 o’clock this morning. 

VI. Miscettansous INTELLIGENCE. 

1. Zine Oxyd as a Pigment.—This branch of industry has already 
arrived at much importanee.i in this eountry abtoveh the action of the New 

ton the red zinc ore and 
ees so long known to mineralogist ists. The products of this manu- 
fucture are chiefly two, the white oxyd, dry or ground in oil, and of eevee 

ral grades of quality, and the colored pigments formed fanunly by grind- 
ing the raw ore. The zinc white is made in large oven-shaped retorts 

SRM og ig RR A 

‘ithe aus were seen throug the upper edge, or section of ihe wx while the 
dark appearance of the hill was disti y seen “ or vag 
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of brick, around which the heat of an anthracite fire is conducted both 

above and below. ‘These ovens are very low but of large superficial 

heat is raised to full redness and so managed as to hottest on the 

upper surface of the charge. Reduction of the zine is probably 

effected by the action of the hot carbon, but the metal is immediately 

burned by. the atmospheric oxygen drawn in by the mechanical padiece 

of the blower before named. the volatile adie of this chem 

cal action are drawn shitough the ae tubes and_ partly delivered on 

capacious sacks of closely woven muslin suspended in well ventila ted 

bon. When the best resulis are obtained the ore yields half its weight 

of oxyd. This oxyd is never quite pure, asa small ta 2 of dust 

and foreign materials are drawn in with the current of a Dissolved 
in acetic acid this residue remains on the filler and saeaia area car- 

bonate of zinc may be precipitated from the acetate. Che 

e New Jersey Zinc Co. are at present manufacturing about _— 

of which are “usually i in operation at the same time, The ashonill 

metallic iron. 

2. Thoughts on Telegraphic Communications Twenty years ago; 

(communicated for this Journal by Mr. D. A. Weuts.)—In 4 Hon. 

tracing the ae rom first. communications made by torches at ne 

siege of Troy, until the date of apie address. In conclusion he makes 

the following curious reflections and meeeridowss which all must ac- 

knowledge to border very closely upon the prophet 

But the application of the art to other subjects wil gone follow 

the progress of those rapid yah Ws which are believed to be 
characteristics of the present uy: 
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of commercial affairs in general, we know what a change has taken 
place in the transmission of intelligence relating to business within a 
few years past; and it would seem too, as if every new impulse in 

business rendered it necessary to add new energy to our means of 
comenenneers Is it too much to suppose that the demands of busi- 

paeeamieisiontt between our principal cities? Twelve years ago it 

was Stated in the French papers, that three thousand messages could 

be conveyed in one day from Paris to any extremity of France, and 
that answers could be received to them. Even since | have been pre- 

paring to meet you at this time, the question has been agitated as to the 

practicability of a i gl line for purposes of business between 

e of our northern manufactures and this city. And 
why may we not “ida forward to the time, when there shall be such a 
coal teeeiedtion between this city and New York, Philadelphia and 

gton or som 

stances in which they are placed, to greater and more intense exertion 
ona the same number of people have probably ever been,—when we 

, that all ordinary calculations founded upon the precedents of 

poe nations, fall short of what is here — accomplished—when 
we witness all this, we cannot believe that it i s being too sanguine to 

~~ the application of the telegraph to a vastly greater extent than 
ave yet seen. Will it be said that the demands of business will 

in two ays or less or at the rate “ eight or ten miles an hour, any man 
can perceive that there may be seteenis benefit, when we can 
transmit the same information for that distance by telegraph at the rate 
of four miles ina wa or in the space of a single hour from New 
York=to Boston. Let us take, as an example by way of illustrating 
this view of -the subject, =e case of the great questions now agitated at 

Washington and in which the welfare of the country is so essentially 
involved, might it not prove to be of vital importance to. thousands of 
our men of business in this quarter of the Union, whether friendly oF 
adverse to the tariff, to be able to know the decision of the government 
at Washington, in two hours and a quarter after that decision was made? 
way do we > ofa see such ecinery efforts made, to pope 

deemed necessary to the wants of an active community, who will v 
ture to set bounds to its aeprottion: ? We can in imagination ‘acme 

Rt i aE 

* Mr. Pickering here — to the old form of telegraph by which satelgene is 
communicated from station to station by means of wa ag a 



Miscellaneous Intelligence. 433 

it to be extended on our coast from one end of the continent to the 
other; and if any people shall ever carry it from our Atlantic shores 
across the continent to the coast of the Pacific ocean, | feel the strongest 
— that it will be accomplished by our countrymen ; when we 
may obtain intelligence from China in as short a time as it now reaches 
us from 

3. Halos and Parhel lia; by C. M. Tr RACY, 2 eee - this 
Journal.) —On Sunday, Feb. 22, 1852, at about 11h. 40m. a. M., a light 
fall of snow which had continued through the forenoon, ae almost 
wholly away; and the sun, being near the meridian, appeared encir- 
cled with a clearly defined i which showed strong prismatic colors. 
The estimated diameter of it was 60°. Touching it at its lower side, 
_ vertically below the sun, was an arc of a rather smaller circle, col- 
red like the other, and exterior to it. This arc was perfect some 1 

ach way from the point of contact, at which point the breadth seemed 
to exceed that of both circles together, as if an ill-defined parhelion 
were placed there; and this — was rather brighter than the rest of 
the arch. Passing snl he sun, and intersecting the first circle on 
each side, was a broad and beautiful halo of white light, perfect through- 
out, and of magnificent dimensions. rather rude measurement gave 
120° as its diameter, which appeared to be a close approximation, Taking 

hidden by a cloud. 1 carefully noticed this position of these, as it 
seemed unusual for them to stand elsewhere than at the points of inter- 
section, but as to the fact, I am quite sure. Much of the atinosphere 
was clear at the time, and the northern sky was nearly free from clouds. 

I did not see the commencement of this phenomenon, but the clouds 
must have hidden it till nearly the time mentioned. It then began to 
fade, and before 12 m., had wholly vanished, and did not tebsigae so 
that its  o. cannot he have exceeded half an hour. 

4,1 ome 

On Fish deitrentad by Sulphuretted Hydrogen in the Bay of 
Callao by Dr. J. L. Burtt, U.S. N., (Proc. Acad. Nat. Sci. Philad., 
vi, 1.)—One occurrence pin wunisie much interest, weave er chai 

was an evolution of sulpho-hydric acid gas (a frequent occurrence) 

from the bottom of the Bay of Callao. The first premonition of what 

was . produce a remarkable destruction among fish, was the discol- 

oration of the water of the bay, from a marine green to a dirty milk- 

white vier followed by a douided odor of the gas; so much of it being 
resent om many occasions as directly to blacken a clean piece of 

silver, and to blacken paint work in a few hours. 
The fish, during this evolution, rose in vast numbers from the bot- 

tom; and after struggli ng for some time in convulsions upon the sur- 
tacks died. 

| was particularly struck: by nis fact, that all of them during the 
time that they were under its acted in precisely the same 
manner. The first thing noticeable with _—_« to its otis _ 
Seco SES ee 105%. ce (56 
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them, was that on coming near the surface, they seemed to have much 
difficulty in remaining below it at all. They then rose completely to 

violent springing and darting in various directions—evidently without ‘i . 

then floated above the surface, the body being in a perpendicular posi- 
tion. A few convulsive movements shortly followed, and they were dead. 

I have watched thousands of them so dying; and in every instance 
such was the mode of death. Having taken them at the moment of 
death and immediately afier, a rude examination showed in all the 
same appearance. The intestines and brain were gorged with blood, 
much darker than natural. The gills were almost black, and the air- 
bladder ruptured. 

Remarks on the Climate of San Francisco; by Dr. H. Gissons, 
(from the California Christian Advocate.)—Since ihe first of Decem- 
ber, 1850, I have kept a record of observations on the weather in this 
city, of which | propose to give a summary, for the especial benefit of 
distant enquirers. © It may be well to observe, that while the climate of 
the western coast of North America possesses some peculiar features, 
that of San Francisco and the immediate vicinity, differs from every 
other place on the coast, and is, in somé respects, the most extraordi- 
nary climate in the world. This is owing to the peculiar position of 
the city, having the ocean on one side, and on the other a vast bay ex- 
tended north and south near a hundred miles, and separated from the 
ocean by a mountain wall, except at the break where the city is loca- 
ted, and where the bay communicates with the sea by a narrow strait. 

at eleven in the evening. In computing the temperature for the 
oye © used two observations only, the extremes at sunrise and 
temic nmence having shown that the mean thus calculated 1s xpe e 

. very nearly the true temperature for the twenty-four hours. ; In the Atlantic States, the warmest period of the day in winter Is 
"clock, and in su In San 5 H| is) — > 

Eo 

3 -_- = 3 o - — 3 = 

sea breeze, which springs up about noon, or soun after, instantly de- presses the temperature, so that the warmest time of the day from May 
to ee 1s an hour or two earlier than in winter. 

which the sun is shining. Every such object acts as a mirror, a 
tends to elevate the column of mereury above the proper mark for the 
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air. The thermometer should therefore be excluded, not only a 
the direct, but also from the reflected heat of the sun, and it should a 
the same time be exposed toa free circulation of air; hence to cae 
a proper location is ofien very difficult. The figures in my observa- 
tions will be found lower, in many instances, than those obtained b 
other observers, in consequence of the care exercised in this respect. 
In making the morning observation, I use a self-registering thermome- 
ter, which is certain to give the minimum temperature. 

The table, which I will now present, gives the mean for. each month 
at or before sunrise, when it is the coldest, at-or afier noon, whe 
it is warmest, a eleven in the evening; th an temperature 
of the month, computed from two daily observations; also t arm- 
est and the c t mornings in each month, and the warmest and cold- 

‘est days at noon, with the range of the thermometer. Jt embraces a 
meses - fourteen months—from December, 1850, to January, 1852, 
inclus 

¢ | 2 |2 jee] Fsle. ie é 

¢ | 2 | 2 | 82 delecizsicsi £ 
A] Zz = | Me SEE ES" |S") 2 

December, 1850, ....... 43-99 | 5413 4539/4871 98 54 | 38 | 64 | 36 
anuary, 1851, s/s... 41-68 | 56°94 | 44°90 | 49°31 | 30 | 56 | 50 | 64 | 34 
ebruary, 6. cc.esse04 .. | 44-97 | 60:08 | 43°64 | 5 $3.62 | 55.171 | 38 

March, . 00 | 63-68 | 44°84 | 53:S4 | 34 | 50 | 58. | 74 | 40 
April, 48-20 | 67-27 | 49°80 | 57°73 | 429 | 56 | 57 | 84 | 42 

; 49°58 | 6432 | 5042 | 55-95) 45 57/171 | 26 
June, 50:90 | 66-73 | 5180 5881 | 49 | 56 |-60 | 78 | 29 
July, 51°50 | 64°32 | 62- 91) 47 26 

5 54-97 | 69°45 | 56:06 6221 | 50 | 66.| 63 | 82 | 32 
September, ....... (2+ (53-97 | 69 27 | 54°20 | 61-62 | 50 | 63 | 64 | 75 | 25 

Ee ee 5336 | 7042/5545 | 61-89 | 47 | 60 | 60 | 83 | 3 
November, ..:......-- 48°93 | 63 056-26 | 41 |} 57 | 52 | 73 | 32 
December, ;...0..000s0+ 46°10 | 56°55 4826/61 32} 35 |.58 | 51 | 61 | 26 
JRDOMTSS sidiineswnciges 44°61 | 56-97 5079 | 35 | 52. | 50 | 64 | 29 
Year, 48°76 | 64°38 ar as | 56:57 | 30 | 66 | 50 | 84 | 54 

e average yearly ae tpri at Philadelphia i is 51:50. Two de- 

coast, is not much. higher than on the Atlantic border. The Meaty of 

the Golden Gate is much colder in summer than cond other point on 

the Pacific coast, south of the Columbia River; owing to the alm 

incessant sea breezes, induced by the geographical anges of the re- 

gion round about. 
The most ibe Lae i of the climate of San Francisco is its 

uniform temperature. There are no extremes of heat or cold. The 
warmest day in this: year was the 28h of April, when the mercury 

reached 84: next to this was the 19:h of Octobers 83. On the 18th 

of August it was 82, but this was the only day in the three summer 
months when it rose above 79 he thermometer = at or above 80 ; sf . ietnd 
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The coldest day in the year, at noon, was 50. This is about equal 
to the warmest weather in the three winter months at Philadelphia. 
There, the months of January and February sometimes pass without 
one day as warm as this. - 

The warmest month in the year, at sunrise, was August; then Sep- 
tember; then October. July, which is decidedly the hottest month in 
most other climates, was the fourth on the list, being considerably 
colder than October. 

The warmest month at noon-day was October; then August, Sep- 
tember, April and June, in the order named. July comes in with May, 
being the sixth on the list, and only a trifle’ warmer at noon-day than 
March and November. 

At 11 p.m. August was the warmest, and next comes October and 
September, before July, which is but a trifle warmer at this hour than 
November ovember was warmer in the evening than 

The lowest temperature in the year being 30, and the highest 84, it 
follows that the range of the thermometer was 54 the Atlantic 

range of 104. At San Francisco, in December, 1850, the thermome- 
ter was one morning as low as 28 degrees, and did not rise above 38, at 
noon, so that ice remained in the shade all day. This was regarded as 
an extraordinary degree of cold. Up to the present date, February 25, 
1852, the extreme cold of the winter has been 35, and it is probable 
that the coldest weather is past. 

compute from these data, the: mean temperature at any given places 
For example, ifthe place be: two degrees north of Philadelphia, you 
will find its mean temperature by deducting two from the temperature 

at Philadelphia; if south by adding, - 
_The coldest month in 1851, at San Francisco, (viz. January) was 

nine degrees warmer than the average of the coldest month at Phila- 
pa while iD cane as Gan Franenenen 

eleven degrees co/der than the a th at 
Philadelphia. nerege ef July, the wesmaeal mon 

At San Francisco, the temperature falls more rapidly in the after- 
noon and evening than in the Atlantic States, but Jess rapidly during 
the night. From 11 P. ™. to sunrise, the mercury at Philadelphia falls 

four or five degrees on the average, while at San Francisco the differ 

ence was less than two degrees, and in’ four of the months less than 
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one degree ; except in- the winter, sro the change is similar in this 

respect at the two points. In November, December and January, at 

San- eine the thermometer falls from two to three and a a de- 
grees between 11 P.M. and sunrise e same is true precisely of 

Philadelphia. But while at Philadelphia in all the other months the 

fall during the same period of the night is twice as great, it is less than 
half as much atthe former place. In other words, the temperature 

falls in the night afier 11 p,m. four times as much at Philadelphia, as 

in the night. The early morning is sometimes clear, sometimes cloudy, 

and always calm. A few hours after sunrise the clouds break away, 

and the sun shines forth cheerfully and. delightfully... Towards noon, 

or most frequently about one o'clock, the sea breeze sets in, and the 

weather is completely changed. From.60 to 65 the mercury drops 

forthwith to near 50, long before sunset, and remains almost motionless 

till next morning. This is the order of things in three days out of 

four in June, July and August. May and September exhibit a degree 
of the same character, the sea winds establishing themselves in the 

former and declining in the latter month, ‘This subject will be more © 

fully investigated under the head of win 

The-remarkable uniformity of temperature at San Francisco, may be 

further illustrated by taking note of the number of days in the year 

which give the same degree. The most frequent temperature at sun- 

mate there. i find the rte rg on temperatuses at sunrise were 52 

and 68, but that the mercury stood at each of these points on fourteen 

San Francisco, in the year 1851, there were one hundred and 

sixty-one mornings with the temperature from 50 to 54 inclusive. At 
Philadelphia the greatest number of mornings within the like range of 

the thermometer, in the year 1839, was but forty-six. me the ros | 

place there were two hundred and nineteen days within nge 

degrees at noon, while the greatest number within that ia at Philae 

delphia was but sixty. 

It is not uncommon for the ‘canaonion at noon to stand almost at 

the same point day after day, for one or two weeks. , April, 
and Ociober, were the most irregular months in this respect, being in- 

terspersed aes a great proportion of warm days. But no other month 

of the year elapsed without exhibiting one or two casltaplinvondy 

when. the jee varied only five degrees. From the 12th to the 
26th of February (15 days), the lowest mark at noon-day was 55, and 

the highest 60. From the 2d to the 16th of June (15 res the low- 

Ps was 65, and the ata 70. From the Ist to the 13th of July (13 

), the lowest was 61; and the highest 65; and from the 17th to 
oe 27th of the same per the lowest wrenS: mee ol Bebe hes 68 



433 Miscellaneous Intelligence. 

tember, the lowest was/65, and the highest 66; only one degree of 
variation in nine days. From the 2d to the 11th of November (30 
days), the range was between 62 and 67, and from the 14th to the 24th 
(11 days), between 60 and 65. From December 8th to the -24th (15 
days), the variation was from 54 to 58, only four degrees. 

The st uctuations of temperature incident to the climate of 
the Atlantic States are unknown here. We have none of those angry b : 

noon to 11 p.m., forthe whole year, is at Philadelphia 11 degrees; at 
San Francisco 14. \'The change at the latter place is the more striking, 
from its greater rapidity. In the season of the sea breezes, a few 
hours will reduce the temperature fifteen, twenty, and on some of the 
warmest days, twenty-five degrees; and this. change is effected long 
before sunset. Under the head of winds, this subject will be more 
fully examined. ; ' 

Comparing one day with that succeeding, the difference is never 
gre The greatest difference during the year at noon, between two 
adjoining days, was 21 egrees. Turning to the table for 1839, at 

33, and in the third 35 degrees, Though no other month was equal 
to March in this respect, yet there were several other examples during 
the year, which exceeded the extreme at San Francisco. 

s regards the influence of the seasons on vegetation, the common 
order is reversed. The entire absence of rain in the summer months 
parches the soil, and reduces it almost to the barrenness of a northern 
winter. The cold sea winds of the summer solstice defy the almost 

en 
cease, as they do in September or October, comes a delightful Indian 
summer. In November and December the early rains fall, and the 

hese remarks apply only to a small portion of the State of Cali- 
fornia. Beyond the influence of the Bay of San Francisco and ils 
outlet, the sea winds are scarcely perceptible, even near the ocean. 

-)—We have received a great many communications on this subject, 
all of them corroborating the statement, “ frozen fish will come alive 
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allowed them to be. there fat hours until they were heyy se frozen 

through, and would rattle in the basket like pine kne When thawed 

out in cold water, they would wriggle and move rer as good as new. 

J. H. Bacon, of Westchester, Mauss, ., says he has taken tomcod out of 

the river, allowed them to freeze, carried them to Boston and has seen 

them come alive when thawed. William Ruminel, of Jersey Citv, N.J., 

caught some perch in the Hackensack river, in 1836, which froze 

quickly, he carried them to market which was very dull, he then packed 

them in snow for three weeks, and after this, when applying pump wa- 

ter to them, pe twenty-five in thirty swam about in the e 

says if fish be frozen in moderate weather, and take a long time to do 

so, they will not return to life. Robert Pike, of Wakefield, N. H., says 

he has caught brook trout in January, which froze through in a few 

minutes, and which, after five hours, when he took them home:and put 

them in a tub of cold water, swam around quite lively. Thomas Power, 

of Hudson, N. Y., says he has’ seen fish which were frozen as hard as 

rock come’to life when thawed in cold water. The fish were yellow 

perch found in the Hudson river. D. H. Quail, of -- sane ep no- 

ticing the statement of Prof. Lathrop, says he has caught 

Jersey, near Fortescue’s Beach, in Delaware Bay, in eae in sh fol- 

— manner, —- is interesting : he says, “ wot procured a small 

me w 
Deangfasls of eit ‘Spriogheld, Conn., * says he has soni perch, pick- 

erel, trout, and carp, in winter, allowed them to freeze, carried them 

for csiliet aad when thawed out in well water, not one in six but would 

come to life. He adds, they can be carried to any distance if kept 

fruzen, but if not frozen quickly after being caught, “they will not 

come too,” this he has always noticed. By this, it ss Ap that if a 
pear time elapses between the period when: the fish is taken 

out of the river and thawed they tops be resuscitate 

Ransom Cook, of Saratoga, N: Y., toe ¢ observing 1 man, adds a new 

fact to this store of information on ihe subject: He says, that all fish 

— have been frozen and resuscitated, have their sense of sight de- 
vee tia aed all become blind. 

. The Climatology of Arctic America in reference to “9 fate of 
pe John Franklin, (Edin. New Phil. Jour., Jan., 1852, lii, 180.)— 

“ The idea of a cycle of good and bad seasons has often Ad mooted . 

by m Yeadon and has frequently recurred to my thoughts when 
endeavoring to find a reason for the ease with which at some periods of 

bsequent o 

connect such facts with the fate of the discovery ships. Bur neither 

the periods assigned, nor the facts adduced to prove fo oe ie 

writers, have been presented in» I 

with them, until very erase » Mr. Glaisher, in a rivet fe 
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years to rise above the curve or fall below it. The same laws doubtless 

operate in North America, producing a similar gradual increase, and 
subsequent decrease of mean heat, in a series of years, though the 

1844, according to Mr. Glaisher’s diagram, and will reach its minimum 
in 1851. It can be stated only asa conjecture, though by no means 
an improbable one, that Sir John Franklin entered Lancaster Sound at 

ithe close of a-group of warm years,-when the ice was in the most 
favorable condition of diminution, and that since then the annual heat 
has attained its minimum, probably in 1847 or 1848, and may now be 
increasing again. At all events, it is conceivable that, having: pushed 
on boldly im one of the last of the favorable years of the cycle, the 
ice, produced in the unfavorable ones which followed, has shut him in, 

and been found insurmountable ; but there remains the hope that if this 

be the period of the rise of the mean heat in that quarter, the zealous 
and enterprising officers now on his track will not encounter obstrucs 

tions equal to those which prevented their skillful and no less enter- 
prising and zealous predecessor in the search from carrying his ships 
beyond Cape Leopold.”—Sir John Richardso 

. Fer 
ond., Edinb. and Dublin Phil. Mag., March, 

1852, p. 232.)—The author was one of the numerous band of observers 

who planted themselves within the moon’s shadow upon the day above 
mentioned. His place of observation was Karlskrona in Sweden. He 

traces t ubt and mystery which have hitherto enveloped the phe- 
nomena attendant upon solar eclipses, to the fact, that they were observed 

ely by astronomers, and not by physicisis. This remark appears to 
be scarcely applicable where such men as Prof i . 

cerned. Surely the man whose investigations on optics have won him 

. Grounding his views on the t f ; 
author Is to show that the corona, the colored light, and the red projec 

tainly evinces considerable ingenuity anda patient study of the phe- 
nomena, are as follows:— i 

he corona observed from the absolute shadow of the moon owes 1S 
existence to the diffraction of the sun’s rays at the moon’s edge- 
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The colored fringes, caused by interference, exterior to the shadow, 
are the origin of the various colors observed on clouds during a total 
pee as also of the colors which precede and follow the total 

occulta 
‘The coladad light observed during the total eclipse is the light re- 

flected from the colored re envelope which immediately sur- 
rounds the absolute sha 

The dark, bright, and iahliquesdixected radiations of the corona are 

phenomena of interference, due to diffraction by the mountains on the 

moon’s edge, when these mountains lie in or near the line which con- 
nects the observer with the sun. 

If, however, these mountains are peculiarly shaped, or if they lie 
outside the above line of a A light diffracted by them creates 
the appearance of the red projec 

he red color of the projections, yor of the surfaces which appear 
detached from the moon’s rim, and the increase and decrease of the 
projections according to the relative position of the sun, moon, and ob- 

server, are due to the deportment of the light sent to the observer from 
the ether particles in free space, when these particles, me the 
interference of the light diffracted on the mountains at the edge of the 

oon, are more strongly excited than the neighboring on 
. On the accidental colors which result from looking at white ob- 

jects ; by M. D. M. Szeurn, (Comptes Rendus, Dec. 8, 1851, from Lond. 
Edin. and Dub. Phil. Mag., Jan., 1852, p. 77 71.)—(1 ) If aie ‘baving 

image of the object is seen. This image presents a number of colors, 

which change little by little. As an example, I will narrate the follow- 
ing instance. After looking at a very brilliant object, such as a white 
screen seen by the transmitted light of the sun, on closing the eyes the 
image appears at the first moment green, olive-green or yellow; but 

there is a red border all round, followed by much darker tints. Afier 

a few moments the image becomes decidedly yellow, but the colored 

border approaches towards the centre of the image: the latter acquires 

a deeper yellow, a zone of orange and a zone of re gain gradua 

senting violet, — bl ee green. All the colors advance one after the 

other towards the ce the image, which they successively occupy. 

By varying the sghiaaee of the object, and the length of time of 

looking at it, I have been able to detect one or two constant series of 

passes fi 
at a later period if the eyes were kept closed, and at the same time the 

tints which still remain at the border advance more towards the centre, 

traced this influence of the exterior white light, whether by opening 
the eyes before a surface more or less lighted, or by gradually opening 
Srconp Serizs, Vol. XIIl, No. 39, —May, 1852. 56 



442 Miscellaneous Intelligence. 

them, and I have found that the tint to which the image passes is more 
advanced in the series when the exterior light is more intense. 

.) My experiments have enabled me to observe those instances in 
which the accidental image of a white object passes through alternations 
of brightness and darkness; 1 have always observed that the images 
are colored. 

almost all the experiments described by various authors, and have fre- 
quently been astonished at the results which I have obtained. I shall 

Mag., Jan., 1852, p.'78.)—On Saturday last, the 29th of a 
: umed @ 

changes observed in these phenomena e Dr. Forster was observ- 
ing them, several new spots broke out into vie ; 

connectio the nomena with the abundance of wet and 

Bruges, Dee, 5, 1 : ‘ 
12. Observations on a Red Snow, which fell in Switzerland on the 

3d and 4th of February 3; by 2dik menditleae tanec Berlin Acad., 
March 6.—This red snow covered a large extent of country, including 
Zurich, Berne, Schwyz, Lugano, Bergamo and Milan. It afforded @ 
red precipitate which yielded on analysis a large quantity of lime and 
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ee a little alumina, and some iron and magnesia. Microscopically 
it was found by Ehrenberg to contain 63 organic forms, 

allied to those a found by him in atmospheric dust, without 
= marine s 

13. De sliaahial and Inclination of the Magnetic Needle at Paris, 
(L’Institut, No. 940.)—On the 16th of November, 1851 1, at J) Qm p, M., 
the declination of the needle at the Paris Observatory, in the pavilion 
situated at the south extremity of the terrace, was 20° 25’ 0”; and on 
the 20th of November, 1851, at 24 30™ p. m. the inclination observed 
with a compass and two stellt of Gambey, gave as the mean of sev- 
eral determinations, 66° 55’. According to the results obtained at 
the Observato x during the preceding Afteen a the annual diminu- 
tion in the inclination is very closely 3’. e mean of the results gave 
the inclination 6? 9’ for the Ist of ac 1841. ; 

OBITUARY. 
Witu1am Toompson.—The friends of science will be pained to learn 

the death of Mr. William Thompson of Belfast, Ireland. Having gone 
to London for the purpose chiefly of making arrangements for the ap- 
proaching meeting of the British Association in Belfast, he died there 
suddenly on Urea Feb. 17, 1852, in the forty-seventh year of his 

age. At the time of his death, Mr. Thompson was President of the 
Natural Cues Society of oy and one of the Vice Presidents of 

the British Amnaiaian for the Advancement of Science. He was an 
early friend of the Association, and took a deep and active interest in 

all the objects which it sought-to accomplish. Though all branches of 

Natural pened received his careful attention, it was to zoology that he 
devoted himself with the greatest ardor. His various papers published 
in the Ansa and Magazine of Natural History, attest his great dili- 
gence and the value of his labors in this department of science. In 

“¢ Reports on the Fauna of Ireland,”—the first on the Vertebrata, read 
before the British Association, on published in extenso in the Proceed- 

ings of 1840; the second on the Invertebrata, in 1843;—and “ The 

Birds of Ireland.” The Birds 7 Ireland form the first part of a great 
work which he had planned on the Natural History of that island. It 

is understood that another pounce of the work, the Fishes, was nearly 
ready for the press. Previous to his death, Mr. Thompson had made 
arrangements by will for ibe obaalon of his < eotagl in the event 

his not living to complete his great undertaki e manuscripts 

are in charge of two gentlemen of Belfast, and they will re given to 
the world without unnecessary delay. 

VIL. Bretiocrapny. 

1. Knapp’ s Chemistry Applied to the Arts and Manufactures. Vol.. 

III. London and New York: H. Bailliere. 8vo, pp. 498, with 9 cop- 
per plates.—The third volume of Knapp, in its English dress, is, we 
understand, in advance of the German issue. It treats of those branches 
of chemical industry including the production of food and related to 
agriculture. Water forms an appropriate introduction to these topics. 
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Both in England and the United States, much attention has lately been 
bestowed on the interesting questions connected with the supply of 

of the researches in the United States on the sources of supply for 
New York, Philadelphia, Boston, and other places, which have been 
neither few nor unimportant. 

The paragraphs on the preservation of ice will also appear very 
meagre to American readers. Some of the statistics of so considerable 

which his “ meat biscuit” are prepared c 
Jury medal at the Great Exhibition of the industry of all nations, and 

e second section of the book treats of technological j emmeerese 
j read, its 

2. An Introduction to Algeb 
Mathematics, adapted to the method of instruct 
> E =z _ FI 5 =] > mw o > a o i) aR 
A new edition, with additions and alterations ; by the author, and Pro- fessor Stanuey, of Yale College. Durrie & Peck, New H 

cessary to renew them ; and the author resolved to take the opportunity, 
thus presented, for making a revision of his work, in order to adapt It 
to the present state of instruction in our Colieges. It is not surprising, certainly, that some changes should have become necessary in the long 

of this text-book, and has Witnessed such extensive changes in our 
Colleges and other educational institutions, It is surprising rather that 
the work, unaltered as it has been, should have continued to be gene- 
rally regarded, in spite of some acknowledged deficiencies, as the most 

* As this yolume will proba: bly not produced in this because of 

ers to know that it may be had for $5 of M. Baillie . 990 Broadway, N. Y., while the other volumes of the same series sel fe: . penne 
. 
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convenient elementary text-book of Algebra: and that it vi be 
ound possible now, to supply these deficiencies in a manner abund- 
antly satisfactory, without altering in any essential point the sniaaiie 
of the work. This fact affords a striking attestation of the skill and 
judgment with which the work was composed ; and proves that it must 
have rie a great advance upon the time in which it first appeared. 

In m the proposed revision, Dr. Day engaged the services of 
Mr. esse. Professor of Mathematics in Yale College. Mr. Stanley, 
however was prevented, by necessary absence in Europe, from going | 
through with the entire re vision. He had completed the chapter on 
imple Equations, when it was thought expedient for his health that he 

should spend some time abroad. He returned, however, before the 
work, which in the mean time was continued by the author, had arrived 
“ its conclusion: and the long and highly important — on the 
theory and resolution of equations are from his pen. would direct 
the ote attention of a and others seaieadapdlan in is subject, 
to this part the revised edition. The most serious deficiency of 

a 
its distinguished merits, was the want of a sufficiently copious and ex- 

ded discussion of the theory of equations. This subject has been 
for some time assuming greater interest and importance in the view of 
teachers, and claiming for itself a larger share of space in the text- 
books, until, perhaps, it has gone a little beyond its proper limits, and 
encroached upon the sete of other subjects. However this may be, 

ties of Equations, and ie Resolution of Equations, containing as t 
do from sixty to seventy pages, furnish all that can with any reason be 

Po in an elementary treatise. These subjects are 
— — — and clearness. It would not 

way into many text- _ of Algebra, and which ° admirably exhibited 
by Professor Stanley, it may be feared that a number in every large 
miscellaneous class of college students would fail. to master thoroughly 
a discussion, whic of necessity so protracted and so abstract; but 

be done by distinct and orderly arrangement, by consistent and per- 
— expression, and by copious illustration. Whatever-difficulties 

may remain, they are not the fault of the writer, but are inherent in 
the he nature of thas 

ould direct aaseaiied also to the section on the Binomial Theo- 
rem. : i the original work, this theorem was merely inferred actor the 
analogy of particular-cases, without any genera This 
deficiency the author has himself supplied in the peeeot alison; with 
is characteristic clearness. _ simplicity. 

_ The doctrine of ——— ons and Combinations has been introduced 
in a brief sketch, as + tippers preliminary to the erated of 
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_ Among the less extensive additions to the work, we may specify the 
method of multiplication and division by detached co-efficients,—the 
calculus of imaginary quantities, taken from the notes into the text,— 
the general properties of quadratic equations—and the value of the 

symbol 0 

ome changes have been made in the arrangement. Division by 

polynomial divisors, which was before reserved to the latter part of the 

work, is now brought under the general subject of Division near the 
beginning. The methods for elimination in equations of two or more 
unknown quantities are brought in after Simple Equations, and prob- 
lems involving two or more unknown quantities are inserted under 
Quadratic Equations. . 

There is only one important retrenchment to be noticed. The sec- 
tion on the Equation of Curves has been omitted, as the subject is now 
studied in most of our Colleges in the extended treatises of Analytical 

Geometry. 

The matter added to the work is thus much more considerable than 
that which has been withdrawn from it; and the number of pages has 
risen from 330 to 4 The work, however, in this augmented form, 
is not more extended than the majority of text-books on the same sub- 
ject; nor more extended than the present condition of collegiate in- 
struction in this department appears to render necessary. If any insti- 

tution should find more in the book than its own wants require, it woul 

be easy to omit the more advanced sections; the other portions of the 

work have still the same elementary character as before. 
The essential features of this Algebra and its characteristic excel- 

lences are perfectly retained under all the alterations which have been 

described. Those who are already familiar with rk, or with 

Stanley has wrought out the portions which he has contributed, in per- 
fect consistency with the spirit and method of the original work. There 
is no appearance of compilation—of botching heterogeneous and ill- 
assorted elements; the unity of the work is maintained from beginning 
to end. Everywhere we find that admirable method, which has been 

justly regarded as the highest excellence of this Algebra. It still pre- 
sents, in all its parts, the same faithful elaboration, the same conscien- 

forgetfulness. Every part is equally exact and finished very r 
we trace the hand of one, who y thinking through his sub- 
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more compact and abbreviated style would have been preferable. 
There have been aay books, — osed, some of them, by very able 

authors, in which the reasoning wa s barely indicated ; the leading steps 

the instructor: he must be on the watch continually to casa and to 

compel his pupils S. petiy that which is wanting in the text-book. 

For whatever, in this respect, may be the character of the text-book, it 
is clearly most important for the pupil in his recitations, that he should 
be accustomed to a very full development. He should not be allowed 
to skim lightly and sketchily over his-work. He should be taught to 

notice and examine every point which is really essential to the conclu- 

Salinas of his reasoning. He should be guarded against the common 

habit of taking for granted without further proof, that which appears 

plausible or probable upon its nase The great advantages, which are 
expected from the elementary study of mathematics, as a means of 

mental discipline,—the siesmnaal of thought, correctness of reasoning 

and precision of statements, which are supposed to be imparted by 

mathematical study,—are liable to be more or less completely sacri- 
ficed, unless the student is trained in the outset of his course to thorough, 

copious and accurate development. It is therefore a matter of no 

small importance that he should have a a of this quality constantly 

before him in the text-Look which he studies. And in this particular, 

it is not too ~ to say, that the ciel of this jee ay: is the Euclid 
of his departme: 

ractical s vn periority of this work, as a text-book for elementary 
iS abi - sarmay i evinced by its long continued popularity. 

tre: ve appeared since this was published: yet 
it has. ra ta ev hold. disci the public favor. Many teachers have 
been sensible of the deficiencies which this revision was intended to 
supply: and yet have felt that these were more than balanced by su- 

perior and indispensable advantages. 

It only remains to add a word on the typographical — of the 
k. e press has been corrected with unusual care: ough 

absolute faultlessness is a thing not to be expected, it is believed that 

very few errors have escaped unnoticed. The style of printing has 

been altered in some pores and the general appearance of the 

ern is highly elegant and attractive 
. New York Journal of Pharmacy, vol. i, Nos. 1, 2, 3, for January, 

ait and March, 1852.—This Journal is published by authority of 
the College of Pharmacy of the city of New York, and is edited by 
Bensamin W. McCreapy, M.D., Professor of Materia Medica and 

Pharmacy in the College of Pharmacy, assisted by a publishing com- 

mittee consisting of John H. Currie, Thomas B. Merrick, Eugene Du- 
Cc athri 

with a view to the elevation of the professional standing and scientific 
attainments of apothecaries, as well as oo their material interests, 

by es ee ignorance and imposture. 
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ment of a Journal is to promote the same important object, besides 
contributing to the increase and diffusion of knowledge in this depart- 
ment, and exciting a spirit of inquiry and emulation in the profession. 
This Journal is issaed monthly in numbers o pages. It is stated, 
however, that it is no intention of the College to derive an income from 

- the Journal; and that as soon as the state of the subscription list war- 
rants it, it is intended to increase its size so that each number shall con- 
tain 48 instead of 32 pages. Terms three dollars per annum. 
4. Contributions to the Natural History of the Fresh Water Fishes 

of North America; by Cuantes Girarp. I. A Monograph of the 
Cottoids. 80 pp. 4to, with 3 plates in lithography. Smithsonian Con- 
tributions to Knowledge, vol. iii, Art. 3. list of the genera and spe 
cies proposed as new in this memoir is given in our Appendix to 
this volume. The or first enters into a historical account of 
our knowledge of the Cottoids and of the synonymy of the species; 
and then mentions the geological history of the family, under the rather 
singular title of “‘the Genealogy of the Cottoids.” e also briefly 
treats of the geographical distribution and habits of the species. The 
descriptions of the Cottoids of America are drawn out with fullness, 
and they are well illustrated in the plates. The last plate contains 
figures of details of structure. 

5. Elements of Electro-Metallurgy ; by AurreD Suez, F.R.S., Ist 
‘Amer. from 3d London edit. Revised, corrected and considerably en- 
larged, 364 pp. 12mo, illustrated with stereotypes and numerous wood- é : 

the fifth; galvanic etching, the sixth; electro-disruptive etching, the 
seventh ; voltaic blasting, the eighth, 

6. Grundziige der Geognosie und Geologie fur Schule und Haus, 
nach D. T. Ansted, a, Dufr +» Hausmann, Naumann, u. A. mM. 
frei bearbeitet; von Dr. Gustav Leonnarp. 172 pp., 12mo, Stutt- 
gart, 1852.—The author of this geological text-book, well known by 
is labors in geology and mineralogy, commences his work with a 

chapter giving the names and mineral constitution of the rocks. Gene- 
ral explanations follow with reference to the mode of occurrence of 
rocks and their subdivisions, and also a chapter on the grand divisions 
of the animal and vegetable kingdom, with reference to the subject of 
fossils. The several rock formations are then treated of in a series of 
chapters, and wood-cuts of characteristic’ fossils are added. in the text. 
Plutonic and volcanic rocks, and the action of volcanoes occupy another 
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division of the work; and then follows a chapter on the general fea- 
tures _ existing phenome na of the earth’s surface. 

ort to the Louisiana State i ~—s onthe Metorniogs, 
. A 

perience of Life Insurance Companies in Louisiana, &c., b 
Heartt. 66 pp. 8vo. New Orleans, 1851.—Dr. Barton discusses in 

of mortality and its causes, and in each point of view, this pamphlet 

contains numerous facts of psd plang which we are prevented from 

te at this time by our limited sp 
. A. p’Arcutiac and J. Hatme: “Descripti on de la Formation Num- 

ante de ? Inde, précédée d’un*Essai d’une Monographie des Num- 
mulites.—The importance of the nummulitic formations of Europe and 
Asia, gives great interest toa work which like this of Messrs. Archiac and 
Haime proposes to cover the whole ground, embracing the descriptions 

of species and their geological relations. M. d’Archiac is the eminent 
author of the “ Histoire des Progrés de la Geologie,” a most elaborate 
work that should be in the hands of every — and M. J. Haime 
has been associated with Milne Edwards in several works on Cora 
Zoophytes. Their high reputation laiaiitaniicts and accuracy will 
commend the work to the geologists of this country. The names of 
subscribers are — by the publishers, MM. Gide and on aaa —_ 

a RD: ee lary 
Treatise of Recent pee Fossil Shells. 158 pp. with ps 
in the text, and 12 steel plates.—An elegant aa of en Pearly Nau- 
tilus, from Owen, forms a frontispiece to this excellent manual. e 
subject of Mollusca i is treated as a department of Zoology, the animals 

their structure, habits, and relations, as well as their shells being de- 
scribed with system and simplicity. ‘After a __: on a ee 
the wore Ss iodoeds toa description o the gen re pro 
species. The figures of species are thickly pic « ie ihe 12 an 

and are well made. 
annemora Jernmalmsfalt i Upsala Lén till dess geognostika 

beskaffenhet skildradt ett Férsék af A. Expmann. Afiryck ur K. Vet. 
Ukad. Handl. for Ar. 1850. 138 pp. 12mo, Doig 16 plates. Stock- 
holm, 1851.—The iron —_ of Damnemora are so famous as to give 
great interest to an account of them, eibeoualy: ee one so able as M. 

Erdmann. The author aeooute with care the geology of the regicm, 

and gives analyses of some minerals, with also mining statistics. 

sides the usual superficial survey, he enters very fully into an aecoust 

of the changes found in the veins or beds, at different depths of de- 

scent. These changes are illustrated in the plates, the form of the 
sses of iron ore being shown by colors, and the successive 

plates oxhibihig the variations of size and shape in these beds or 
It is curious to observe the enlargement or coalescence of 

certain of the isolated beds, i in the descent, and the disappearance or 

total change of character in others. Such plates show the nature of 
the whole mass and not merely its surface outline. Dannemora is 
situated near the small lake Dannemora, ate to 20 miles north of Up- 
~ The cone ge rock of the region is the rock called 

wp Serres, Vol. XIII, No. 39.—May, 1852. 
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Helleflinta, but gneiss oceurs near by on the east and west, and not far 
i nite. “Phere are some patches of granular limestone, and 

the'irom beds are connected, the limestone being the usual xe 

_ gangue. we 
a on Meteorology ; by James P. Esry. 65 pp. folio, with 
numerous charts.—This Report of Prof. Espy on Meteorology com- 
mences with a list of the many observers whose results have been col- 
lated in its preparation. In the following pages, Prof. Espy presents 
a review of the principlés which he considers as established by the 

h maps carefully prepared are the best means of bringing out me- 
teorological results for general apprehension. We however observe 
that the work lacks the facts (that is, the meteorological tables) from 
which the maps 

given. If b 
is to be published, the maps, or the tables, the latter should have the 
ae stopi of far higher valu i 

l 

the value of the original magnificent work ichaux. , direct attention to the advertisement of this work in our advertising 
sheet, and also to that of Carson’s Illustrations of Medical otany. 

Henry Harvey: Nereis Boreali-A mericana, or Contributions to @ ged 
e I, Melanospermex. Smithsonian 12 

on, — ork, 1852. G. P. Potnam. A notice of this work will appear 12 

—Notes on some Fossil Suiline Pachyderms from Tinois, (Hyops dey wind Picasa 

called by author Dicotyles depressifrons, and Prot Ketek rismaticus); by J.D. 
LeConte—p. 5. Notice of a fosail Disotyls Di scthed des Meccad | BE 
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Conte—p. 6. Conepertas of the Crustacea of the Exploring ixpediti rig under Capt. 
Wilkes, U.S.N., including new species and ag oe : of Reman e. 
and a synopsis of the heoge of Macroura wit Byes Sed d sp scent James D. 

ana.—p. 30. On certain characteristics of the Troglodyte G of Gaboon iver; 
34. s Cuibertsoni, a new fossil turtle from Nebraska Terr.; J. 

p. 45. Synopsis of the Eucnemides of Temperate North = ols pie 
p. 49. On the Impregnation of the Eggs of the Queen dL Lang ether 
Plates 10 and 11, representing Vireo Huttoni, Vireosylvia i hiladelhiea p Veo 
—_ flavoviridis — io v, pages 150 to sed? 

EEDINGS OF THE N Socrer or Natu ISTORY, —Frsrvuary, 1852.— 
p. "3 . On a ese toot ark near  Wehimore: ape arner.—p. 181. On fossil 
rain-drops; Desor 138. ew species of Ophiolepis (O. tenuis), 
and remarks on pry as species ; 13 esc f w Pla- 

and a new Nemertes from the Coast of Filo san nigrum 
e ); C. Girard—p. 1 On the geog ra N 

American Reptiles; H. R. Storer—p.138. Descriptions of five new species of Fossil 
ish-and on the fossil plants of the Albert Coal Mine from ne ‘ 

I. Jackson-—p. 143. Description of the pki arenata, Gould; Ayres —Mancu. 
. 146. Notes on the Reptilia of Aiken, G Well. Burnett—Heterodom niger 
ound in Connecticut; Ayres— rte Banding, found in Massachusetts; Storer.— 

147. Notes on the Holothuride of the Salamandra symmetrica, found in Canada.—p. 
United be F Ayres.—p. 149. Notes on the brain and s of phius 
americanus; J. Wyman—p. 152. On a specimen of Stigmaria in Anthracite; J. E. 
Teschomitchored —p. 155. ape i new species of Cyclas; Prime. ; 

Cumre ysique—J ANUARY, 1852, vol. xxxiv.—Recherches 
~ the constitution de Fatios = ie M. Lewy. a sur Jes acides ag 0 

ue; M. L, Pas émoire sur ea duction élec ecg ong ed ardo 

Folie i Pie, )—Sur ia pode ction directe des Rydricides, a Taide pets = reux ; 

MB. winder.— ur la vitesse du son; Mf. A. Bravais a feeerait t "une Let- 

be da ed le purridt oath igh oaeg ote sur ‘es sels atnmoniaeo-cobaltiques sur- 
_E. Fremy.— e st yle, . énés ; 

de Vantimoine ; MM. Liwig et. Schwei —Mémoire sur les courants thermo-élec- 

triques; M. pi spate oh sur la heaton conga intérieure ; Beer—De Vae- 
cristallisés; J. tion de Vélectricité ordinaire sur les corps er Knoblaue 

rotatoire moléculaire du quartz, seer a licable < Mi om 

phénomeénes chromatiques ; roch,——Sur - rotation du 

uite par les courants électriq i mg yo conduet ilitié sectrgae 

ulfure d@argent et du sous-sulfure de cuit UA 

explication du phénoméne des couronnes ; » op ie s pay ia 

ulmates solubles par les S esieph M. J. ut ote ons 

quelques amides ; A. ssaignes—Mémoire sur le cyanure double de potassium 

‘argent, et sur son n role dans Vargenture ‘hadicbekialia va ; M. H. Bowithet—Ob- 
r leur forme cristalline; M Z. servations sur les at ques des micas et su 

Senarmont.—Mémoire sur te cite ston de 2 ee Me Yee 

P. Desains.—Sur le stibmét thyle et ses combinaisons; M. Lando 

Fe to produits dérivés de lacide hippur nape jac Nicolas Sol et pegger ted 

recker—Sur les propriétés diamagnétique la flamme et a 

aan fo os eae 

M. Fe 

sur Pélectrivité, age série; Jf. 



INDEX TO V OLUME XIII. 

oo 
A, on Mt. Ara 

fenton of a8 Sek Philad., ‘Transactions 

proceedings of, 152, 304, 450. 
ak L., Note on the Genus Tiaropsis, 

“Tnfusori 

a closely related to intestinal 
worms, 425, 
Cume the aes of Macroura, 426. 

work by. nied, 3 gl ga Nu- 

Ammon aieeit compounds of cobalt, 1 
Analysis, Ts Seger of veomnF are in, 

iar s me 
Baa as of Briush seas, ranges in Sa 

freezing of, m4, pi 438, 

Ww. i. Craw, according to Sonnen- 
1 393. 

the larval state of intestinal — 

Botanical Literature, notices of, A. Gray, 42, 

Boye, M. H., ase of a Nickeliferous 

Br eed, D jon ” Bism eek: 404, 

phosph ric acid i in normal human urine, 

SB. aoe of some large Trees 
w York, 397 

at of Geol. Soc. of France, extracts 
rom, 

urnett, W. I, Relations of Embryology a and 

permat ology to some of the olen 
doctrines of Stivwbologionl science, 

C. 
Cacodyle series, 7’. S. Hunt, 206. 
Caillaud, a n the 

ades, 2 87, 

gee on the diluvial deposits of, J. 
bres 

ks by Pho- 

om f San Francisco in, 433. 
ndles, ‘Manufacture st W. Carpmael, 139. 

Davaaies Society 

Caves in the Ty < 267 

Apteryx in Londo 
> Arabia, notes on i 
pvtetrd ore Abich 

ad Hoes on na Neaiialiiaen noticed, 

Artificial ah OT ay of some substance 

d about furn : Poh ° a 
‘Newian 417. ™ oe 
Asphaltum, Coal of New Brunswick so call- ed, 276, 
Aurora of Sept. 29, 1851. L. Bi Cities, 2 Folate Olmsted, 436, % 
Australia, Gold in, 118, 297, oud, 430. 

Ca vig with Bones in > Hiasics: A. Daubrée, 

Cements, process for cert 

eae ng, W. F., siren Ps Sf “the nad 
pal Electric Telegraph to Fire alar 

Chemistry of Perfumery, Hofmann, 413. 
Chinese horology, D. . Macgowan, 241. 
Chlorine, new mode of pre paring, Maum: lauméné, 

ce, ——— of Achmatowsk, W. P- 
116. 

Ge nm, Gamboge Tree of Siam 137 

Church. 5% £. Elements of Analytical Ge- 
ometry by, not ice : 

si Am Anas penne Cobalt, 

B. 
Barrande, Silurian System of Bohemia, 17, Clevelana Serco o ne on, 133. 
Barton, £. H., Report by, on the Meteor- of Nischne agile, 14 ology, Vital SR hae of New Or. of S neisco, H. s, 433. leans, by, notice limatology of Aretie Ame ca, 439. Riess Ie toed on 0. Coal of Easteas Mises anniysie of, 2 Blake, J., on the diluvial deposits of Califor-|| Piddin ; 118. 
srs of New Brunswick, called asphaltum, “9 : Sa eso ie = pn i Sapphire,|| Reports on, 276 of Mt. Los 

evri e, Ores of lea I Coan, T., \ette . cae Bn zine as a furnace produet in|} in 1851, : ot 
ng —_— 

one es Silurian System of, Barrande, 117.|\Co 
ook, oc, Nat. Hist. . Proceedin gs of, 152, mae 

wae li rere 
ort ac scidnta re reef a Le tae 

* 



INDEX. 
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