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BERMUDA.
By Major H. A. Cummins, M.D., R.A.M.C., F.L.S. /aA J A,

*THE Bermuda Islands are

their position, in N. lat.

well known, and

32-17-4, W. long.

64-47-0, can easily be ascertained by reference to

a map. Few English people visit these islands

unless employed under the Government in an

official capacity. New York is about 700 miles

distant, consequently many Americans resort there

in order to escape the severe northern winter.

When approaching Bermuda in a ship one is

struck by the enormous extent of surrounding

shallow water. The land itself is split up into

Palms, palmettos, papaws, bananas, oranges and

limes flourish, as do garden vegetables, such as

celery, turnips, cabbages and potatoes.

The scenery has its charms, but there is a great

want of variety. The undulating hillocks are

covered with cedars (Junipems bermudiana), ole-

anders, tamarisk bushes, wild sage (Lantana),

etc. ; while along the roadsides one sees flowering

ipomoeas, pomegranates and oleanders. The beau-

tiful turquoise blue of the sea can be observed

in most places, and glimpses of the inland sounds

Part of the Great Sound, Bermuda.

about 200 islands, varying in size from a bare

rocky projection to an island some twelve square

miles in area, covered by luxuriant vegetation.

The climate is very damp and warm during the

greater part of the year, but in winter time

cold winds from the northern regions sweep down,

and frost has been recorded on one or two

occasions. The climate and soil have the property

of causing vigorous growth in many imported

plants from both temperate and tropical regions.

There is a tendency to produce sports and varieties

in them ; for instance, the Bermuda Easter lily is

considered by botanists to be a variety of Lilium

longiflorum called havrisii. These are smaller than

the normal plants, but have larger flowers. They
are said soon to revert to the original stock when
grown elsewhere. The onion seeds imported from

Teneriffe produce onions with a peculiar flavour

when' cultivated for one season in Bermuda soil.

February, 1899,—No. 57, Vol. V.

here and there give fresh charm to the scene.

The false mangrove borders the shore with its

green foliage, in company with many trailing

ipomoeas, composite plants, and sage bushes ; while

the true mangrove is occasionally to be found in

the inland swamps and ponds.

The islands constituting Bermuda form an

archipelago, having a total land area of under

twenty square miles. The geological formation is

coral limestone. Along the north of the islands is

an extensive shoal bounded by a reef of rocks, the

terror of ancient navigators, many of whom lost

their lives by shipwreck on them. Outside this

ridge the water deepens rapidly, soon reaching five

hundred fathoms. This shoal, or lagoon, averages

some six fathoms in depth, and is superficially

about 150 square miles. The inland sounds, such

as Harrington Sound and Castle Harbour, have an

area of some fifty square miles, averaging also six
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fathoms in depth. On the southern side the water

rapidly deepens, and the so-called " boilers," or

Serpuline Atolls, are seldom more than half a mile

distant from the shore. The "boilers" have an

upper concave surface, and in this hollow the

waves lash themselves into foam.

An excursion in a pleasure-boat reveals many
sights of great interest. The boatmen carry a

"water-glass," which consists of a box having

wooden sides and a glass bottom, but no lid.

When the glass is placed in the water the surface

ripple does not interfere with vision, and one can

see to a depth of several fathoms. Coral reefs are

numerous in the shallows, as the islands are com-

posed of disintegrated coral rock and sea-shells.

do not consider this altogether satisfactory, for

the following reasons. The Gulf Stream is never

less than 250 miles distant from these islands in its

course from Florida to Europe. Again, the annua?

variation in the temperature of the local Bermu-

dian water is about 26° F., namely, from 59° F. in

January to 85 F. in August. The extent of varia-

tion in temperature of the Gulf Stream does not

nearly approach these figures. Consequently we
must infer that the Gulf Stream cannot be the

direct cause of the excessive range of temperature

in Bermuda. The maximum temperature of the

Gulf Stream is less than that of the sea at

Bermuda. Proximity to the equatorial regions

affects Madeira as much as Bermuda, but with-

Nokth Shoke, Bermuda. Sea-worn Coral Limestone.

A living coral reef has connected with it many
points of interest. We can see numerous large and

small tropical fishes. The angel fish, with its

variegated colours and long streaming fins, glides

from holes in the rocks. We can also see large

crayfish, and hosts of sea anemones, brain corals,

branched corals, sponges, sea-weeds and other

interesting plants and animals, all producing a

beautiful effect, with a variety of colours.

Bermuda is situated in the same degree of lati-

tude as Madeira. Why is it that in Bermuda we
should find tropical fishes and reef-building corals

such as Oculina, Diplora, Gorgonia, etc., flourishing

and reproducing their kind, while such is not the

case in Madeira ? In fact, why should Bermuda be

the most northern limit of the reef-building corals ?

Proximity to the Gulf Stream and equatorial

regions has been given as an 'explanation, but I

out any marked effect on Madeira ; so this may be

excluded from the category of causes. The mean

annual temperature of Madeira is 56 F. lower

than that of Bermuda in spite of the hot winds

which blow from the African Continent and the

trade winds. These causes do not operate on

Bermuda, but it appears that a branch of the

Gulf Stream does inpinge on Madeira, giving

increased heat. This further shows that a local

factor of great power must be at work to raise

the water to a temperature of S5 F. in Bermuda.

Previously I mentioned that the land area of

Bermuda was under twenty square miles, while the

area of shoal water composed of the lagoon and

sounds was 200 square miles. This water averages

six fathoms only in depth, We can now see what

an enormous body of shallow water is presented to

the sun's rays, in fact the lagoon and the sounds
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together are like a gigantic evaporating dish. As

the superficial layers of water are first heated, the

process of evaporation causes those layers to hold

proportionately more salt, and by the greater

density thus produced they sink, carrying heat

with them. In addition the sun's rays penetrate

to the bottom of these shallows and can conse-

quently carry heat directly.

The local currents of water in the deeper parts

of the lagoon are very remarkable, and fishermen

again rises as that stream is approached. The
fall is very remarkable towards the east, but not

so much towards the south as the equatorial seas

are reached. The local heated Bermudian waters

overflow, as it were, the surrounding ocean ; and

currents are said to proceed chiefly in the direc-

tions north, north-east and north-west. Near the

islands they are very swift at times, but are largely

influenced in force and direction by the winds and

tidal wave.

Bermuda Islands, Banks and Deep Soundings.

say that a surface current carries the lead in one

direction, while a few fathoms deeper it is carried

the opposite way. Apart from any tidal action, the

sun must have a powerful effect in disturbing the

equilibrium and inducing currents, as previously

explained. Whilst swimming one can feel the

changes of temperature even in traversing a short

distance.

When carefully examined, the charts of the

voyage of the " Challenger " show around Ber-

muda an indistinct zone of heated water. The
temperature falls towards the Gulf Stream, but

Vapour-laden, hot, southerly winds prevail in

summer, promoting comparatively littleevaporation.

In the winter time northern winds are frequent. As

may be expected, these are cold and comparatively

dry. They sweep over the islands, rapidly ex-

tracting heat, which accounts for the low winter

temperature of the water.

We can now understand the cause of this

excessive variation of temperature in the shallows.

The hot sun pours down in summer time and heats

the water to the bottom. The warm damp winds

extract but little heat. These circumstances give

2
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rise to an abnormally high temperature in the

water. The cold winter winds produce an opposite

effect, and cause what may be called an abnormally

low temperature. From what has been said, it is

easily seen that the Gulf Stream and equatorial

regions are only adjuncts and not the direct cause

of the abnormally high temperature.

The literature published about Bermuda is

considerable, but I have failed to find any

explanation given of the extremes of temperature

of the water. The highest recorded tempera-

tures in the Red Sea and Persian Gulf are 96 F.

and 94° F. respectively, and in the equatorial

regions of the Pacific Ocean 90 has been recorded

in the cpen sea. Considering its geographical

situation I think the heat of the Bermudian

water is very great, and can only be accounted

for by the explanation I have given.

The characteristic vegetation of Bermuda is

peculiar, inasmuch as the trees are seldom over

twenty feet tall. This may be attributed to the

fierce storms which rage and lay low any tree

above a medium height. The Bermuda cedars

are closely allied to those of the West Indies.

They have strong roots and it takes a furious

storm indeed to prostrate them. The flora of

Madeira, on the other hand, shows a large

number of lofty forest trees and tends to that of

a temperate climate, while Bermuda possesses a

flora almost tropical. In Bermuda the damp
climate, inasmuch as it favours the growth of

the higher plants, suits also the requirements of

parasites which can destroy them. We find that

the oranges and limes are few, having been

destroyed, I am told, by an insect blight. The
Easter lilies are now infested by a species of

Rhizoglyphiis, and the onions a few years ago

suffered from the attack of a Peronospora.

The soil is so porous that wells are useless

until the sea-level is reached, when brackish

water collects. The porous soil also opposes

great resistance to the passage of the electric

current, so much so that the " earth lines " in

telegraphy have to be carried into the sea, other-

wise the telegraph instruments will not work.

The "earth return" for the telephone is satisfac-

tory, as only a very feeble current of electricity

is required.

The annual rainfall in Bermuda is about fifty-nine

inches, and the mean temperature at 9 a.m. is

71-4° F. The mean temperature of Madeira is

65
-76° F., being a difference of 5-6° F. lower than

in Bermuda. Heavy squalls of wind accompanied

by rain occur throughout the year, but most

frequently in the winter and autumn seasons.

Gales of wind prevail in the winter, and in the

autumn the islands are sometimes visited by

hurricanes. The prevailing winds are from the

south and they are very depressing in their

effects. Mosquitoes are very numerous during

the greater part of the year and their bites are

most irritating

I leave it to the reader to imagine how much
pleasure may be obtained from residence in a

climate like that possessed by Bermuda.

Kensington; December, 1898.

ADDITIONS AND NOTES ON SUSSEX FLORA.

By Thomas Hilton.

UOR several years I have been collecting flower-

ing plants in Sussex to form a herbarium for

the Brighton and Hove Natural History Society.

Perhaps a few notes and observations connected

with the distribution and occurrence of plants

in the county may not be without interest to

many readers of Science-Gossip. Plants that

have come under my notice, but not recorded in

" Arnold's Sussex Flora" (1S87), are marked with

an asterisk.

For the purpose of study, Sussex may be divided

into three regions. They are (a) the long coast-

line, where many seaside plants are found
;

(b) the

South Downs, and (c) the extensive forest region

in the north of the county. Sussex is traversed

by several rivers, running from north to south,

cutting through the Chalk Downs on their way to

the sea.

In some cases plants are confined to one river

basin, apparently not passing the "divide" to the

next one. This is the case with Phyteuma spicatum,

which is only found in the area drained by the

little river Cuckmere. Althaea officinalis grows

plentifully by the eastern Rother and Arun, but is

not found, to my knowledge, in the intermediate

region drained by the Ouse and Adur. Although

the South Downs have a flora very distinct from

the coast and forest regions, patches of soil, sand

or clay occur in places upon the Downs on

which are found numerous forms not common
on the chalk. This is notably the case on a small

area at Telscombe, where, among other plants

to be found, are Siiene conica, S. anglica, Lycopsis

arvensis, Spergularia rubra, Hyoscyamus niger and

Onopordon acanthium.

Ranunculus baudotii Godr.—Abundant in ditches

and shallow water near the sea. Cuckmere Haven,

Shoreham, also in sheep ponds on the Downs. I

have never found it inland further than two miles

north of the Downs. This plant appears to pro-
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duce the floating leaves in shallow water and mud,
unlike R. peltatus, that produces only cut-leaves

under the same conditions.

*Ranunculus lenormandi F. Schultz. — A large-

flowered, floating form of this species, with

cut-leaves, grows on Copthorne Common just

over the Sussex border, near Three Bridges.

*Ranunculus heterophyllus Web.—Common in

West Sussex, Highdown Hill, Fishbourne,

Sidlesham Mills, etc. R. heterophyllus var. sub-

mersus* Hiern.

Ranunculus ficaria Linn.— I don't think it is often

remarked how frequently this plant produces bulbs

in the axils of the leaves in autumn.

*Fumaria parviflora Lam.— Stanmer Park, on

cultivated land.

*Rapistrum rugosum.— Found several times in

waste places as a casual.

*Neslia paniculata.—Sandpits at Hassocks.

Bunios orientalis.—Sandpits and by the railway

station, Hassocks.

Mathiola incana R. Br. — Sea-cliffs west of

Rottingdean
;
probably a garden escape, but well-

established and apparently identical with the Isle

of Wight plant.

Erophila praecox D. C.—Downs. Foreshore west

of Brighton, where abundant, but the later stems

produce longer pods, more like E. vulgaris.

^Sisymbrium pannonicum Jacq.—A casual.

Lepidium draba Linn.—Marked by Arnold "very

rare," but now growing in many places along the

coast to the east of Brighton. Abundant near

Newhaven.

Iberis antara Linn.—Among shingle about two

miles east of Eastbourne, abundant.

Isatis tinctoria Linn.—Cultivated land at Holling-

bury Hill, near Brighton.

*Polygala ciliata Leb. var. dunensis Dum.—Downs
near Stanmer.

Dianthus deltoides Linn.—Sandpits at Hassocks.

Saponaria officinalis Linn. var. puberula* Wierzb.

*Silene nutans Linn.—In several places on the

Downs.

Arenaria tenuifolia Linn.—Downs near Stanmer,

*Erodium cicutayium L'Herit. var. chaerophylium

Cav.—Cultivated land on Newmarket Hill.

Erodium moschatum L'Herit.—East of Brighton,

by Rottingdean Road.

Medicago minima Lam. — Camber Sands, Rye.

Very abundant.

*Medicago falcata Linn.—Kingston-by-Sea.

*Melilotus parviflora Lam.-— Aldrington Beach,

and not uncommon on cultivated land.

Vicia bythynica Linn. — Cultivated land near

Stanmer.

*Lathyrus hirsutus Linn.—Cultivated land near

Stanmer.

Lathyrus sylvestris Linn.— Bushes about three

feet high, with very narrow leaflets and dull

greenish - purple flowers. Sandpits, Hassocks.

Abundant.

Alchemilla vulgaris Linn. — Near Rotherfield
;

very rare in Sussex.

Rubus plicatus W. and N., Newick.—The follow-

ing forms have been collected by Mr. E. H. Farr
in the district round Uckfield : R. plicatus var.

hemistemon* P. J. Muell., R. holerythros* Focke,

R. lindleianus* Lees, R. pulcherrimus* Newra.,
R. mercicus* var. bracteatus Bagnall, R. grains*

Focke, R. argentatus* P. J. Muell., R. pubescens*

var. submermis Rogers, R. carpinifolius* W. and N.
R. macrophyllus* W. and N. var. schleckdenalii*

Weihe, R. micans* Gren. and Godr., R. hirti/olius*

Muell. and Wirtz., R. pyramidalis* Kalt., R. babing-

tonii* Bell Salt., R.fuscus* W. and N., R. serpens*

Weihe, R. britannicus* Rogers, R. anglosaxonicus*

Gelert.

*Rubus gelertii Frides.—Stanmer Park and near

Newick Station.

*Rubus echinalus.—Racehill, Brighton.

*Ricbus dumnoniensis Bab.—Downs, Seaford.

*Rubus lejeunii W. and N. var. ericetorum Lefv.

Oenanthe silaifolia Bieberstein. — Abundant in

meadows at Bury and Amberley.

*Galium sylvcstre Polls, var nitidulum Thuill.

* ValerianelU dentata var. mixta Dufr.—Newick
and Stanmer.

Filago spathulata Prest.—Common.
Bartsia viscosa Linn.—Newick ; very rare in

Sussex.

*Stachys annua Linn.—Brighton, as a casual on

cultivated land.

Teucrium chamoedrys Linn.—Abundant on the wall

of Camber Castle, Rye.
*Amaranthus retroflexus Linn.—On cultivated land

at Hove as a casual.

*Chenopodium flci/olium Sm.—Goldstone Bottom,

on cultivated land.

Chenopodium hybridum Linn.— Cultivated land,

Henfield.

*Rumex scutatus Linn.—Fulking, as a casual.

*Polygonum maculatum Trim, and Dyer.—Henfield.

Mercurialis annua var. ambigua Linn. — Not un-

common on cultivated land.

*Potamogeton trichoides Cham.—Ditch, Iford.

*Potamogeton friesii Rufr.—Ditch, Ilford.

Ophrys aranifera Huds.—I have seen specimens

from six places on the Downs, only one being

typical. The others appeared to be var . fucifera.

*Spartina altemiflora Loisel.—Abundant on both

sides of Chichester Channel.

Carex montana Linn.—Chailey Common.

16, Kensington Place, Brighton;

January 1st, 1899.

The Geminids.—These meteors were unusually

numerous on the nights of December 9th, 10th,

nth and 12th, 1898.
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A NATURALIST IN SOUTH-EASTERN EUROPE.
By Malcolm Burr, F.E.S., F.Z.S.

{Concluded fiom page 243.)

T*HE few days spent in Dalmatia were not

successful from an entomological point of

view. The early morning train from Mostar

brought me to Metkovic about seven, where I was

able to spend a whole day, but nothing rewarded

my researches. On August 7th, I arrived at

Gravosa, after a nine hours' trip among the low,

stony, barren islands which fringe the Dalmatian

littoral. From Gravosa I walked to the source of

the Ombla, in the hopes of taking the cave-

grasshoppers which are said to occur in holes in

the cliffs in that neighbourhood. I found nothing

but Xiphidium fuscum Fab., Oedipoda miniata Pall.,

O. caerulescens L. and Platyphyma giornae Rossi.

The hills round Ragusa were no more productive.

The sea was most tempting for bathing, but sharks

are too numerous to be pleasant, for even as far

north as Trieste these creatures are said to make
a morning dip a little risky. On August 8th I

walked among the vineyards near the little village

of Ragusa Vecchia, but took nothing except the

common species mentioned above ; a single

Decticid was seen, but too active to be caught.

Although Southern Dalmatia is said to be rich

in rare species, collecting is difficult, as every

possible piece of ground is occupied by vineyards,

and all the country that I visited was cultivated.

The curious cave-grasshoppers, belonging to the

family Stenopelmatidae, are known to occur, as

well as the great carnivorous Sagidae, but I did

not find any of them. I also failed to discover

several species of Decticidae which have been

taken round Ragusa, and after the riches of Herze-

govina all insect life seemed to be very scarce.

To catch the steamer from Castelnuovo to

Cattaro, timed to leave early the following morning,
I was obliged to take an open rowing boat, that

being the only means of travelling from Ragusa
Vecchia, and as the distance by coast is thirty

miles, we were rowing all night. On the morning
of August gth, I found myself at Cattaro, a small

old-fashioned place on the coast, at the foot of

great rocky mountains, at the end of a deep arm
of the sea, the Bocche di Cattaro, which recalls a

Norwegian fjord, or the Lake of Lucerne, rather

than a Dalmatian inlet. The hills round Cattaro

appeared to be richer than the barren districts I

had visited in the last few days.

Being eager to push on into Montenegro without
delay, I started at once to climb the mountain at

the back of the town, to walk to Cetinje. It was a

long and tiring walk, varied with no collecting, for

the only species I observed was the ubiquitous

Oedipoda miniata Pall. Once the top of the

mountain was reached, walking was less difficult.

The path was merely a mule track, narrow and

stony ; the country round was barren, rocky and

undulating. The only vegetation appeared to be a

few stunted shrubs and tufts of grass, forcing their

way up between the stones. From these bushes I

disturbed numberless lizards, and an occasional

snake, but not capturing any, I was unable to

ascertain their names.

I passed the Lovtjen, a historic mountain where

years ago the Montenegrins fled for refuge from

the Turks. On the sides of this mountain is the

only wood in that part of the country where, pro-

bably, life is more abundant than in the open

land round. There is a curious popular tradi-

tion about the origin of this region. It is thought

that when the Creator had almost finished the

earth, he was passing over this district, carrying

all the useless and superfluous stones and rocks

in a bag, which burst, when the contents fell

and littered the country which is now Montenegro.

If that was so, the natives should be grateful for

the accident, for these rocks have helped to protect

the hardy mountaineers for years against their

hereditary enemies, the Turks.

The landscape, seen from a hill, is very curious.

At more or less regular intervals there is a round,

deep depression, almost certainly the bed of an

ancient lake. These are separated by sharp ridges,

called " vrh." The general appearance may be

compared to a surface of mud pitted with rain-

drops on an enormous scale. In these hollows

are built the towns of Njegush and Cetinje, and

Rjeka and other villages, where the natives grow

potatoes, maize, cabbages, and tobacco. The higher

country is perfectly barren. Among the rocks near

Cetinje, on August nth, I took Stenobothrus mfipes

Zett.,S. bico lor Chzvp., S.petraeus Bris., S.pulvinatus

Fisch. de W., Rhacocleis discrepans Fieb., Oecanthus

pellucens Scop., Oedipoda miniata Pall, and S.

parallelus Zett, and the common and widely dis-

tributed Hymenopteron, Flalictus calceatus Scop.

In the main street in Cetinje itself I observed

a large dragonfly, which I captured with my
sweep-net, to the astonishment of the onlookers.

Mr. McLachlan has determined it to be Hemianax

ephippiger, an African and Asiatic species, which

he suggests is almost certainly a straggler, being

unlikely to be indigenous in such a locality.

On August 12th I walked to Rjeka, a tiny hamlet

of seventy houses, where I took Acrotylus patruclis

Sturm, and Tylopsis liliifolia var. margineguttata,
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Serv. On the rocks near the sluggish stream

which gives its name to the village, I observed a

Jarge Tropidonotus natrix.

In these bracing mountains the Serbian tongue

is spoken, and more clearly and purely than in

Belgrade itself. It is a manly language, and

pleasant to hear, though there are words without

vowels. Such are tsrn, black; grk, bitter; vrh, a

mountain ridge ; krv, blood ; and others. As a

matter of fact, in such words the r is rolled with

the tip of the tongue, so practically becoming a

vowel. In spite of the existence of such words as

j>rtljag, luggage, it is less harsh than its sister,

Russian. For instance, in Russian ptitchka means
bird, in Serbian titj ; chleb is bread in Russian, in

Serbian it is leb.; in Russian we have polni, polk,

jzheltui, meaning full, regiment, yellow, which in

Serbian become pun, pith, zhitt. It is full of words

interesting to the philologist. For instance, in krv,

blood, we see the same root as in the Latin crnor,

and in mrak, dark, we see murky and the Swedish

mork, with the same meaning. The alphabet is the

•ordinary Cyrillic, as in Russian, with certain modi-

fications introduced by Vuk Stefanovic Karadjic in

1S63. To the dull, grey aspect of the country Monte-

negro owes its name, Tsrnagora, the black mountain

;

in Turkish, Karadagh, with the same meaning.

From Rjeka, which signifies river, I took the

boat across the Lake of Scutari to the town of

that name, the capital of Albania. The Anglo-

Montenegrin Trading Company run two steamers

weekly across these waters, being the medium of a

small but brisk trade between Albania and Monte-

negro, chiefly to Rjeka and Podgoritsa. As we
slowly steamed down between the mountains, our

wash disturbed large numbers of water fowl from
the weeds that fringe the banks on either side.

Grey herons (Ardea cinerea), great purple herons

{Ardea purpurea), spoonbills (Platalea leucorodta) in

•quantities, and others, among which I thought I

saw scoters and some small wading-birds, probably

sandpipers. I did not see anything in the open lake.

It is a six hours' run to Scutari, where I arrived

about four in the afternoon. It is a typical

oriental town, and the administration is typically

Turkish. At the custom-house my camera was

confiscated until I left, and I was told that I should

probably be searched, to see whether I carried any

weapons ; for though the restless Shkipetars, or

Albanians, who are said to be descendants from

the ancient Pelasgi, go about armed to the teeth,

no foreigner may bring weapons into the country,

not even a revolver or knife. I was, however,

fortunately spared the indignity. One day only

was spent here, being pressed for time, and so I

was unable to do any collecting in the country

around. It is a dangerous neighbourhood, and

when camping out in the country, after pitching

the tent, it is as well to sleep a hundred yards

away, for in the morning, as likely as not, the

canvas will be found to be pierced with rifle

bullets. As with all towns in this part of Europe

it is a polyglot place, for I heard a native buying

stamps from the Turkish official, and as one spoke

Albanian and the other Turkish, the conversation

was conducted in French. Italian is often spoken in

the streets between natives, and sometimes German.

Albanian is a peculiar tongue, with some words

showing resemblance to Greek. For instance,

cater, meaning four, and dliet, ten.

The next morning I was obliged to leave, for it

was time to return home, and I arrived at Cetinje

in the evening. The steamer leaving Cattaro the

following morning at five, I was compelled to drive

all night over the mountains, arriving in the town

just in time for its departure. The following after-

noon brought me to Fiume, and on Saturday, August

20th, I arrived home, having left Scutari six days

previously, travelling hard the whole time.

New College, Oxford.

AN ACETYLENE LANTERN.
\ I TE have recently had an opportunity of seeing

an arrangement for burning acetylene gas

for lantern demonstrations. The burner is very

simple though most effective. The points of advan-

tage are, that there are two burners, each being

controlled by a separate valve to regulate the jet,

so that both flames may be made identically the

same size—a matter of importance to the operator.

The result is a most brilliant light that throws on

to the screen all detail of the drawing or photo-

ACETYLENE BURNER FOR LANTERN DEMONSTRATIONS.

graph exhibited. Where coloured pictures are

used daylight effects are attained. There is no

danger of the reflector unsoldering, as it is double.

This necessary part of the lamp is compact, fits

any lantern, is adjustable in all positions, whether

up or down, back or forward. The lamp may

be worked with any acetylene generator, the

"Abingdon" generator being recommended.

Cheapness follows compactness in this instance,

the price of the burner being 10s. and that of

the generator 37s. 6d. Mr. F. Brown, of 13,

Gate Street, Holborn, London, is the maker.

The great advantage of the acetylene light is that

there are no heavy metal gas-bottles required. A
full description of Acetylene is given at page 274

of this number.
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PLEISTOCENE BEDS OF LOWER THAMES VALLEY.

By A. Saxter Kexxard.

T T is indeed a pleasure to welcome any new
worker in the field of geology, a branch of

science which apparently, though perhaps tem-

porarily is lacking in enthusiastic supporters.

Hence the perusal of Mr. J. P. Johnson's paper

on "Pleistocene Drift of Thames Valley" in the

December number of Sciexce-Gossip afforded me
great satisfaction. In welcoming him as a worker

in the more recent deposits, he may be assured that

the field is large and the workers but few, whilst

the literature, no small item, will well repay a

careful perusal. Unfortunately a large amount of

the published work is so scattered that it entails

much labour to examine, and it is to this cause

that the errors which have crept into Mr. Johnson's

paper are to be ascribed.

Speaking broadly, the deposits may be divided

into three sections, the high-level gravels, the low-

level gravels and the brickearths. In the first

large numbers of flint implements have been

found, many of which show little or no traces

of abrasion. Mammalian remains are scarce,

though not unknown, as stated by Mr. A. E.

Salter, F.G.S.
(

J
) The human remains from

Galley Hill, Swancombe, belong to this series.

In the low-level gravels flint implements are

scarce, and are nearly always abraded. Bones
are also extremely rare.

There can be no doubt that the constituents of

the low-level gravels have been largely derived'

from the high-level gravels. The most recent

deposit, the brickearths, are of interest from the

standpoint of the palaeontologist, as it is in these

deposits that themolluscan and vertebrate remains
are most abundant. It is at once evident that the

physical conditions under. which these deposits

were laid down differ widely, and the amount of

time required to account for the various changes is

indeed enormous.

Mr. Johnson is undoubtedly right in assuming
that the Thames was considerably larger when
these deposits were laid down than it is now. We
know that the drainage area of the Thames has
been in the past, and is still being, decreased through
other streams tapping its sources and its tributaries.

The Severn now takes into the Bristol Channel a
large amount of drainage which at one time went
into the Thames. The Medway also has diverted

waters which previously flowed into the Darenth.
The Lea and the Kennett have likewise had their

drainage basins considerably reduced. I do not
think, however, that there are any grounds for its

f
1
) A. E. Salter :

" Pebbly and other Gravels in Southern
tngland. Proc. Geol. Assoc, vol. sv. p. 274.

supposed more torrential character, for even if

this were so with regard to the gravels, the brick-

earths point to a placid stream. In any case

our knowledge of river action must be greatly

enlarged before we can reason from the known
to the unknown.

As to the suggestion that the land stood higher,

I do not think that the facts bear this out. In

describing the Pleistocene Mollusca of Crayford (-)

mention was made that I had obtained an example

of Littorina rudis Maton from the brickearth, and

it was pointed out that the example was a dwarfed

form, and resembled those now living at Tilbury.

I also stated that " the presence of this species,

together with Paludestrina ventrosa, already known
from these beds, undoubtedly points to the prox-

imity of estuarine conditions." Since then I

have obtained numerous examples of L. rudis. At

the present day this form only struggles up the

river as far as Tilbury, hence we must conclude

that marine conditions were more pronounced than

they are at present. Mr. Johnson's statement

that these beds are locally post-glacial is mis-

leading. That these deposits are newer than the

boulder clay is admitted on all hands. Still,

although the last word on the Thames Valley

deposits has not yet been said, there is strong

evidence in favour of the view that the low-level

gravels were accumulated during a period of intense

cold, whilst the brickearths are overlain by the

"Warp" and "Trail," and are, therefore, inter-

glacial. Mr. Johnson is in error in stating that

only three species of the Mollusca are extinct in.

this country, as besides Unio littoraiis, Corlicuia

fluminalis and Paludestrina marginata mentioned by
him, Eulota (Helix) fruticum is known from Ilford,.

and Dr. J. Gwyn Jeffreys has recorded Pyramidnla

(Helix) ruderata from the same locality. A variety

of Sphaerium comeum from Crayford, figured in

Sciexce-Gossip (N.S. vol. ii. p. 39) is also quite

unknown in a living state in this country. On the

Continent it is considered a good species and

named Sphaerium maenanum Kobelt. It is a rare form,

living in the River Main. I have also examined

other varieties of several species which cannot

be matched by recent British forms. Amongst
them an example of Limnaea palustris, from Ilford, is-

noteworthy. It was found by my friend, Dr. Frank
Corner, a geologist whose knowledge of the alluvium

and pleistocene deposits of the Thames Valley is

unequalled, and to whom I am indebted for much
information. On submitting it to Dr. O. Boettger,

of Frankfort, he pronounced it as quite new to

(
s
) Science-Gossip, N.S. vol. ii. pp. 39, 40.
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him, but considered it came near to L. palustris

var. diluviana And. A full account of the Mollusca

from these beds may be found in " The Post-

Pliocene Non-Marine Mollusca of Essex," by A. S.

Kennard and B. B. Woodward (" Essex Natu-

ralist," vol. x. 1897, pp. 87-109) ; and " The Pleis-

tocene Non-Marine Mollusca of the London Dis-

trict," by B. B. Woodward (Proc. Geol. Assoc,

vol. xi. 1890, pp. 335-388).

With regard to the Vertebrata of the district, no

one has as yet collected and sifted the records, and
until this has been done our knowledge cannot

be said to be on a firm foundation. The most

abundant forms are the horse (Equus caballus), the

wild ox (Bos taurus var. primigenius), red deer

(Cervus elaphus), mammoth (Elephas primigenius) and
Rhinoceros antiquitatis. All the Carnivores are rare,

especially the bears. The hippopotamus (Hippo-

potamus amphibius) is extremely rare, as is also

the musk ox (Ovibos vwschatus). Mr. Johnson
has mentioned that vast herds of the reindeer

(Rangifer tarandus) browsed on the banks of the

Thames. This is only true of the Upper Thames,

as in the Lower Thames Valley its remains are

quite unknown.

Unfortunately the larger Mammalia have received

nearly all the attention of collectors, whilst the

smaller forms have had but scant attention. Mr.

Cheadle and Mr. Flaxman C. J. Spurrell have

added to our knowledge ; whilst, as the result of

several years' work at Crayford and Erith, I am
able to record the northern vole (Microtus ratticeps),

the Siberian vole (M. gregatis), the water vole (M.

amphibius), the arctic lemming (Myodes torquatus),

and the common frog (Rana temporaria). I am
confident that this by no means exhausts the list,

I trust that Mr. Johnson may prove the worthy

successor of Mr. Flaxman Spurrell, and by his

researches in these deposits add greatly to our

knowledge of Pleistocene times.

Benenden, Mackenzie Road,

Beckenham ; December, 1898.

BRITISH FRESHWATER MITES.

By Charles D. Soar, F.R.M.S.

GENUS CURVIPES KOENIKE.

{Continued from page 227.)

II.

—

Curvipes longipalpis Krendowsky, 1884.

Female.—Body.—Same shape as Curvipes nodatus

(fig. 1). Length about 3-0 mm. The whole of the

body colour a bright red, with a lighter T-shaped

piece on the dorsal surface.

Legs.—Similar to legs of

C. nodatus (fig. 2), but the A
hairs are coarser. First leg M,- "~t

—

"T\1\''.j

about 2'45 mm. in length.

The fourth leg is about

280 mm. The colour a

very dark slate-blue. Claws

similar to figs. 3 and 4.

Epimera, arranged like

C. nodatus, colour same as

legs, a very dark slate-blue
;

almost black in some
specimens.

Palpus is so much like

fig. 5, showing the three

pegs on the last joint but

one, that another figure is not necessary. Its

length is 160 mm. Colour, the same as all the

chitinous parts of this species, namely dark
slate-blue.

Genital Plates.—It is in these plates that the

greatest difference will be found in this species

(see fig. 12 and compare with fig. 6 in C. nodatus).

The number of discs is about twenty-five on each

plate, but on C. longipalpis there are over eighty.

I have counted three specimens and all have

above that quantity. They vary both in number

and arrangement. Ground

colour, dark slate -blue,

discs red.

I." ~V„. "*> Male.—Smaller than fe-

male, being 220 ram. in

length. Similar in shape
;

epimera being like those of

male in fig. 7, but joined

on the inner edge nearly all

the way down (see fig. 13),

and not at the bottom edge

only, as in C. nodatus. The

number of discs is very

great ; in the one male

specimen I have counted

there are over a hundred

on each side.

The last two joints of the third pair of legs are

also very different to those of C. nodatus, particu-

larly in the claws (see fig. 14) . The genual joint

of the fourth pair of legs is nearly like fig. 10. In

colour the male is the same as the female.

Krendowsky, the writer who first described C.

longipalpis, only gives an outline drawing of the

K 3

Fig. 12, C. longipalpis.—Genital area of female.
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male mite of this species, but the genital plates

are so different from any other species of this

Fig. 13, C. longipalpis.—Genital area of male.

genus that I do not think a mistake can be made
in its identity.

Mr. Scourfield forwarded me, in 1896, for inspec-

tion, the first two

females of this

species I had
seen. Dr. George

has forwarded me
several since then,

but I do not think

it is at all a com-

mon species. I

have only taken

one female myself.

Dr. George found and mounted a specimen of this

mite five years before it was described by

Krendowsky, but the information possessed then

was so small that it was not thought to be an

undescribed species. C. longipalpis is no doubt the

largest mite of this genus.

Fig. 14, C. longipalpis.—Last two joints of third pair of legs.

III.

—

Curvipes uncatus Koenike, 1887.

Female.—Body oval (figs. 15, 16).

about 2-So mm. Width about 210 mm.
Length

Colour,

a bright red. This looks very conspicuous sur-

rounded by the brown patches. In fig. 16 I show

an outline drawing of the dorsal surface, showing

the arrangement of the dermal glands.

Eyes, a dark red.

Legs, about same as shown in fig. 2, but not

so long in proportion to size of body. First leg

about 1-84 mm.; the fourth leg about 2-65 mm.;
the others in between those sizes. The colour of

all the legs is a slaty blue-grey. I do not see

sufficient difference in the structure of the legs

to require another drawing.

Epimera.—Arrangement is shown in fig. 15. It

very much like fig. 2, but smaller in proportion

to the size of the ventral surface. The posterior

plates also look much wider apart ; but this is not

of any importance, because it often depends on the

actual development of the body of the female. As
the body swells

the epimera get

wider apart. The
colour is the same

as all chitinous

parts of this mite,

a slaty blue.

Palpi about
o'88 mm. long. It

is in this part

that the greatest

difference will be seen to distinguish C. uncatus

from the two mites previously described. A side

view of both C. nodatus and C. longipalpis shows

only three points, or three pegs (see fig. 5), but in

C. uncatus Koenike, on the inner side of the last

joint but one of the palpi, five pegs can be seen

at a, fig. 17.

Genital plates are so much like the plates of

C. nodatus (fig. 6) that I do not think another figure

is necessary. The discs vary, as is usual in the

y ^

Fig. 15, C. uncatus.—Ventral
surface of female.

Fig. 17, C. uncatus.—Palpi. Fig. 16, C. uncatus.— Dorsal
surface of female.

yellow, with dark-brown markings, and a T-shaped species of this genus ; one I have just counted has

piece in the centre of the dorsal surface, which is twenty-five on one side and twenty on the other.
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They vary in size very much, two being a little

larger near the centre.

Fig. 18, C. uncatus.—Last joint of third pair of legs, male

Male.— Smaller than female ; about 220 mm.
in length. The posterior pair of epimeral plates

nearly join, but not quite so closely as those of

C. longipalpis (fig. 13). The number of discs on

the genital plates is about 21 to 24. The tarsi

and claws on the third pair of legs vary a little

from fig. 9 (see fig. iS). There is not that peculiar

reversed hook shown in fig. 9. The genual joint

of the fourth pair of legs does not exhibit any

difference in structure from fig. 10.

In the paper in which Koenike describes this

mite, he also gives its internal anatomy (Abh. d.

Naturw. ver. Zw. Bremen, 1887, pp. 273-294,

plate iii.).

Localities.—I have taken this species a number
of times. Near Lowestoft in 1896 it was common.

(To be continued.)

LEPIDOPTERA IN SOUTH-EAST ESSEX.

By F. G. Whittle.

(Continued from page 229.)

Heterocera.

A S there is at present little indication that the
^*- nomenclature followed in the " Entomo-

logist " synonymic list of British Lepidoptera is

likely to lose the position it has maintained for the

last fourteen years, I shall closely adhere to that

system in the series of notes on the Lepidoptera of

this part of Essex. Having dealt with such species

of butterflies as I have observed here, I will now
proceed with the Heterocera as far as the end of

the Bombyces.

Acherontia atropos. This grand moth is reputed

" abundant near Southend " in the "Transactions

of the Essex Field Club," vol. iii. p. 34. I have

have not found it so ; but have bred three Southend

specimens.

Sphinx convolvuli, not common ; has occurred

at Southend, and last year at Shoeburyness.

S. ligustri netted over privet at Leigh ; not common.
Choerocampa elpenor. Benfleet, but scarce.

Smerinthus oceliatvs and S. populi, larvae found
occasionally near Eastwood. S. tiliae, Southend,

but not common.
Macroglossa stellatarum, a common insect in

Southend gardens.

Sesia tipuliformis, not uncommon in Southend.
S. culiciformis larvae in birch at Eastwood. S. chry-

sidiformis. I have not yet reared this insect,

although I feel pre.tty sure that I have had larvae
in roots of dock. A specimen was taken many
years ago by the Rev. C. R. N. Barrows on the
cliff at Southend. In Vaughan's list it is stated
that between June 23rd, 1851, and July 3rd, 1859,
several were taken by the late Peter Bonchard.
S. ichneumoniformis. Mr. Carrington has taken
this species by sweeping herbage after sunset,
on several occasions, on the cliffs east of Leigh,

and below them between the line of railway and

the sea.

Zygaena filipendulae, common nearly everywhere.

Yellow forms occur, but are rare. I have seen

two such specimens from Shoeburyness.

Hylophila prasiiiana, larvae at Eastwood and

Hockley.

Nola cuculiatella, rather common as larvae and

imagines.

Nudaria senex, scarce; one only near Benfleet.

Calligenia miniata, common at Eastwood.

Lithosia mesomella, Eastwood, but not common.
L. lurideola, at sugar and light, Benfleet and
Southend. L. complana, Shoeburyness, Leigh and
Canvey ; but far from common. A larva once

found, from which a moth was bred, occurred

on a lichen-studded boundary-post at Canvey.

Euchelia jacobaea, larvae sometimes very com-
mon, Leigh, Canvey Island and Eastwood.

Nemeophila vussula. Wood clearings at Eastwood.

Arctia caia, larvae abundant ; large numbers
of moths bred, but no very striking varieties

obtained. A. villica, larvae and imagines not

uncommon on the sea-walls.

Spilosoma mendica. Females not uncommon at

Leigh and Eastwood ; but I have never found

a male at large. S. lubticipeda and 5. menthastri

common. S. urticae scarce ; two specimens only at

Shoeburyness.

Hepiatus humuli, H. sylvanus and H. lupuliints, all

common. H. hectus common at Eastwocd.

Cossus ligniperda. Moth not yet seen ; but

wandering larvae occasionally noticed between

Southend and Leigh.

Porthesia chrysorrhoea. At one time the " brown-

tail " moth was a common insect, but it has either

disappeared or become excessively local. In view

of its reappearance in some numbers at Sheerness,
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which is opposite Southend, across the Thames

estuary, I am very hopeful of finding it here. A
beginner told me a short time since that he had

netted a " brown-tail " near Shoeburyness. 1 have

not seen the specimen. P. similis abundant, larvae

particularly so on oak, ash, whitethorn, black-

thorn, dog-rose, etc.

Leucoma salicis, not common ; larvae on osier

at Benfleet and Eastwood
;
perfect insects at light,

Southend.

Orgyia antiqua, common ; sometimes taken at

light, Southend.

Trichiura crataegi seems to be pretty well

distributed ; I have found larvae on whitethorn

at Shoeburyness, Leigh, Benfleet and Eastwood.

Eriogaster lanestris. Abundant as larvae. The
large, white, closely-woven nests are conspicuous

on the blackthorns. Often remain in pupa two or

more years.

Bombyx neustria. Nests of larvae common, but

not so well "advertised" by their nests as the last

;

moth frequently taken at light, Southend. B.

castrensis. This most interesting insect, of which

I have a splendid series, occurs commonly, but

very locally, between Shoeburyness and Haven
Gore. The larvae, which are singularly free from

the attacks of ichneumons, love the sunshine

;

but the evening is the great feeding time, when
they may be found freely enough on Statice

Umonium, A triplex porhrtacoides and A. littoralis,

Sitaeda maritima, Artemisia mavitima and, in fact,

anything that grows en the salt marshes. In

confinement they thrive on dog-rose, and would
probably do equally well on other substitute

food-plants. The imago varies considerably. I

have male specimens which range from pale

unicoiorous oenreous to unicolorous red-brown

;

some with usual transverse lines obsolete, and
others with lines approximating. I quite thought

that the great flood of November, 1897, might

have affected the distribution of B. castrensis

at Great Wakering, but" last year I saw few

larvae away from the old well-known stretch of

marsh. B. rubi, abundant as larvae. I have
only once successfully hibernated them in cap-

tivity. The very long cocoon of this species is

curious. B. quercus larvae are not uncommon
;

imago not frequently seen, often in pupa more
than one year.

Odonestis potatoria, larvae common, particularly

in reed beds. I have a few females which show
coloration approaching that of the male.

Lasiocampa quercifolia, larvae at Shoeburyness,

Southend and Benfleet, but far from common.
Saturnia pavonia, larvae not uncommon at Ben-

fleet and Eastwood. The females of this species

are very large and very beautifully marked.

Cilix glaucata, common in hedges.

Dicranura bifida, scarce ; larvae once found in

Southend. D. viiuila, larvae rather common

—

Southend, Leigh and Eastwood.

Lophopteryx camelina, larvae not uncommon at

Eastwood ; moth once taken in Southend.

Notodonta dictaeoides, once only, at a Southend

gas-lamp.

Phalera buccphala, generally abundant.

Pygaera pigra, larvae common on aspen at

Eastwood.

(To be continued.)

NATURAL HISTORY EXHIBITION.

T"HE seventh annual exhibition of the North'

London Natural History Society was held at

the Sigdon Road School, Dalston Lane, on the

evenings of Saturday, December 31st, 1898 and

Monday, January 2nd, 1899. Notwithstanding

very unfavourable weather, there was a large

attendance, and the exhibition was a highly suc-

cessful one in all respects. In addition to the usual

variety of exhibits— zoological, botanical, geologi-

cal, etc., the Committee was fortunate in securing

several novelties which proved attractive. Note-

worthy among these were the excellent " Lantern

Illustrations of Bird Life " by Mr. R. B. Lodge, of

Enfield, the well-known ornithologist. Also the

very interesting ethnological exhibits of Mr. W. H.

Barber, such as various native weapons, utensils,

and musical instruments from South Africa ; this

exhibitor was in personal attendance both evenings,

and gave, at frequent intervals, instructive and

entertaining explanations of his collection. A few

of the more prominent among the exhibits in the

various departments were the following : a good

specimen of the Serval cat (Felis serval), by Dr. J. S.

Sequeira; large collections of birds' skins and eggs,

by Messrs. O. G. Pike and P. J.
Hanson, Mr.

Pike's collection of skins alone numbering about

eighty specimens of sixty different species ; also a

number of photographs of bird life, by Messrs.

Lodge, Pike, Hanson and others ; some very

interesting plants collected by Messrs. C. S.

Nicholson, R. W. Robbins and others ; Mr. Nichol-

son's included Helianthemum polifolium, the rare

white cistus, also Trinia glaberrima, Silene conica,

very fine Bidens cermia var. radiata, etc. ; those of

Mr. Robbins included Viola lutea, Polygala calcarea

and Cuscuta ewopaea. Among the geological exhi-

bits were a fine selected set of madrepores from

South Devon, exhibited by Mr. Oldham; petroleum

shale, alum shale, chrome iron and copper, by Mr.

B. S. James. Numerous microscopes were also on

view on both evenings ; and on Saturday a lecture

was given by Mr. A. U. Battley on " Spiders,"

while on the Monday Mr. A. J. Rose, F.E.S.,

lectured on " The Lowest Forms of Life."

Louis B. Prout, Hon. Sec.
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INSTINCT.
By R. Dickson-Bryson,

(Continued ft

Instinct of Construction.

HPHE true beaver is now rarely found except

among the solitudes of the far North of

America. It formerly ranged from the Mexican

Gulf to the Arctic shores, and from the Pacific to

the Atlantic Oceans. The merciless pursuit of

beavers has almost exterminated them. There is

only one species of the true beaver, unless the

European beaver is a differen t

animal. This question has

been long debated among
naturalists ; but their differ-

ence of habits and anatomi-

cal structure would appear

to justify the distinction.

The European beaver is

very rare, and is usually

found by the Rhone. Un-

like its American congener,

it burrows on the banks of

the River Rhone, does not

construct dams, and lives in

isolated pairs.

The true, or Canadian,

beaver (Castor fiber) is a

rodent, that is a mammal,
with large, slightly curved,

incisive teeth, which, owing

to a peculiar arrangement of

the jaws, act like scissors or

a carpenter's chisel. It is

distinguished from the other

animals of its order by its

broad, fiat, oval-shaped scaly

tail and webbed hind feet.

The beaver lives in isolation

part of the year and only

emerges from his winter

home towards the end of May. At this season

they associate to the number of three or four

hundred to form a colony. This dual mode of

life is a necessity of their existence. During the

long and severe winters of their native haunts

they would be victims of a rigorous famine if their

intuitive sagacity did not lead them to lay up a

sufficient supply of food. Hence the conjunction

of their labours during the summer. They must

procure food, and from its nature it must be pre-

served by special means. Houses fitted for this

purpose must be built and dams constructed.

Their food consists of roots, fresh bark and tender

branches, and to be kept suitably fresh must

be preserved in water, and steps be taken to

prevent the water freezing. If the beavers are

B.A., F.P.S., F.R.As.S.

om page 237J

established on the banks of a river the water must

be maintained at a constant level, and the depth

be such that the surface layers only will freeze.

If, however, their quarters are near a lake they

confine themselves to building huts. The surface

of the lake is usually uniformly level, and there is

therefore no necessity for a dam.

Having selected a suitable place, they at once begin

to construct a dam. The
materials used are driftwood,

green willows, birches and

poplars, also mud and stones.

They proceed some distance

up the river and select those

trees which, when felled,

will fall into the river and

be floated to their destina-

tions. They begin to gnaw
the trunk some distance

—

generally three or four feet

from the ground, and on the

side facing the stream, so

that it may fall into it. Here

are two very important facts

displaying extraordinary in-

genuity : the utilization of

the stream for transport,

and the mode of felling the

tree. It is difficult to ascribe

them to mere instinct, being

the acts of a rational being.

When the tree is felled they

strip it of its branches, and

of these they make staves or

piles. One beaver holds the

pile in a vertical position,

while others scrape away

the earth, forming a cavity

into which it is inserted, then they replace the earth

to keep it in position. They subsequently fix these

piles by intertwining them with long and flexible

branches. They complete the edifice by covering

the whole with mud and stones, thus giving to it

the needful solidity. If the current is very strong

the dam is curved and the convex surface is turned

towards it. The base, also, is broader than the

summit, so that instead of a vertical wall it is

sloped. The whole arrangement is calculated to

resist great pressure.

It is difficult to admit that there is no higher

power in operation than instinct. The beaver,

without instruction and scientific knowledge, the

acquisition of which costs us so much, is at once

a skilful builder and engineer. It constructs dams

Beaver-huts and Beavers.
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only where they are needed, usually on rivers

where the level varies. In lakes, where the level

is nearly uniform, they built huts. These are in

the shape of a dome, more or less regular, contain-

ing two apartments, one under the soil, which

serves as a magazine for the storing of food, and

the other that may be called the ground floor, and

is used as a dwelling. The entrance is under the

water, and the beaver enters by diving. The ground-

floor communicates by secret passages with bur-

rows in the embankment, so that in case of attack

the animal can easily escape from its enemies.

Beavers appear to associate for the sake of the

commonweal on the principle that unity is

strength. Their united efforts are necessary for

the construction of dams upon which their exis-

tence largely depends. As soon as they begin to

congregate they at once set to work, the young

with as much ability and assiduity as the old.

They are impelled to their work by a fatal

necessity, and they know how to build without

previous instruction. They always work on the

same uniform plan and with the same degree of

perfection. As soon as the beaver builds, it builds

well. Without previous discipline, with imper-

fect instruments, and however young, it performs

its part equally as well as the old and tried.

It is remarkable that beavers, although so

ingenious and adroit, are unable to employ their

powers in any other direction than constructing

dams. They work in a circle beyond the peri-

phery of which they cannot go. Some argue that

the insufficiency of their organs is the cause of

this limitation. Feet and teeth, however perfectly

adapted for special ends, are not enough :,

intelligence and reason is necessary, and this they

lack. They cannot instruct other animals in their

several arts, even though they may have more
appropriate organs. The capacities of the beaver

are intransmissible to other animals. Man alone

is able to instruct, because he only is capable

of thought and reflection ; man alone employs

artificial tools. This is a distinction of profound

importance, and, unfortunately, is much overlooked

in present-day speculations in natural history.

The following narrative by Cuvier is interesting

and instructive, as showing the powerful nature of

the instinctive propensities. He had a young
beaver recently taken from its mother, and as yet

quite blind. It was reared with all the care due to

its condition, and in the course of time it reached

the adult state. It was healthy and lively, and
evinced great attachment for its keeper. One day,

however, it fell into a sort of home-sick condition.

It ceased to eat, was restless, and appeared sad

;

its demise was gloomily apprehended, and every-

thing was done to avert such a catastrophe,

but all apparently to no purpose. A happy
thought struck Cuvier, and he caused wood, stones

earth and water to be placed at the door of its hut,

in a word, all that was necessary for building

operations. The animal at once set to build with

its scanty materials, and from that time it revived

completely, and lived for many years. It made a

hut, in spite of having one. It prepared a maga-

zine and stored food, notwithstanding its sub-

sistence was well assured. It, therefore, acted

without motive, making preparations as if it had

been in its native wilds, and exactly like other

beavers. It never had the privilege of beaver

society, nor had it been taught the art of building,

yet its first performance was a master-stroke. We
observe in this the fatal, necessary, innate, perfect,

invariable, specific and intransmissible diagnoses

of instinct.

{To be continued.)

THE ENTOMOLOGICAL CLUB.

TV JR. G. H. Verrall, F.L.S., F.E.S.,was the host

at the meeting of the Entomological Club

held in the Entomological Saloon at the Holborn

Restaurant, London, on January 17th. Mr. Verrall

invited some forty-five visitors in addition to his

seven fellow members who constitute the Club.

One of the most interesting of the latter is Mr.

Samuel Stevens, F.L.S., etc., who on that evening

had been a member of the club for fifty-seven

years less three days, a most remarkable record.

After the supper, which followed the meeting, Mr.

Verrall, who, by the way, is one of the present

authorities on British Diptera, announced the in-

teresting fact that the missing minutes of the Club

had been recently restored to its custody, so forming

an unbroken record of the Club meetings since

1836. Founded in 1826, reference occurs to most

of the leading British entomologists during the

period. Since then we are pleased to note that

Mr. Verrall has been elected President of the Ento-

mological Society of London for the current year.

The Satellites of Mars, discovered byProfessor
Asaph Hall, on August nth and i8lh, 1877, with
the twenty-six-inch Washington achromatic, are

hopelessly beyond the powers of common telescopes,

seeing that when favourably near the earth they
only equal stars of about 12th magnitude, the inner

one being a trifle the brightest. Phobos, the
nearest one, is less than a diameter of Mars from
his surface and makes a complete revolution of its

orbit in a bare 7h. 40m., producing the singular

effect of rising in the west and setting in the east.

This satellite remains above the horizon, as Pro-
fessor E. Ledger long ago pointed out in one of the

Gresham College lectures, for five and a-half hours,

and is often eclipsed during fifty-three minutes
of that time. The outer satellite, Deimos, has a

period of nearly 30I1. 18m., travelling in a path
about three diameters of Mars from his surface.

This moon rises in the east, but remains above the

horizon for sixty hours at a time, during which
interval it could be eclipsed twice, spending two
or three hours buried in the planet's shadow.
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CHAPTERS FOR YOUNG NATURALISTS.
{Continued from page 176.)

BRITISH BURYING BEETLES.

By E. J. Burgess Sopp, F.E.S.

Ge?ius Necrophorus (Carrion-bearer).

UROM our nursery days onwards we have been

taught to regard as patterns of perfection

the industrious ant and the busy bee—that is, of

course, in their strictly story-book characters, for,

sad to relate, one of these models of virtue is

occasionally met with in a state of intoxication.

There is, however, another member of the insect

world whose great sagacity and aptitude for hard

work quite entitle him to a place beside the ant

and the bee, as an example of perseverance and

industry. This is the " sexton " or " burying

beetle," which, like the bee, also works for its

offspring rather than itself.

The observant rambler must have often been

struck during country walks with the thought of

how seldom one comes across the dead body of an

animal or bird, notwithstanding, with the abundance

of life everywhere apparent around, every hour

some must be dying sudden or natural deaths. If

of an inquiring turn of mind it is not unlikely the

rambler may place in the open the carcase of a

bird, mole, rat, or other small animal, sufficiently

protected from cats and dogs, and note the period

required for its disintegration. Should such be the

case, upon visiting the spot a couple of days later

one will in all probability find, unless in the depth

of winter or the ground be too hard, that the body

has sunk in a remarkable degree, perhaps almost

entirely disappeared. Upon gently lifting it, the

cause of this strange proceeding will become mani-

fest in the shape of two or more robust-looking

insects of either a black or black and yellow

striped coloration. These are burying beetles
j

go called from their habit of interring any small

carcase which they may happen to discover.

Their sense of smell is exceedingly keen, their

wings powerful and of ample proportions, which

enable them to seek their food over wide areas
;

and it is astonishing how quickly they find it,

no matter how cunningly it may be hidden. They

should never be destroyed, as apart from tending

to enrich the soil, they act as general scavengers

and do incalculable good by removing matter

which might otherwise quickly become a source

of annoyance, and possibly of danger, to man.

Sexton beetles usually work in couples, male

and female, and there may be either one or

several pairs, according to the amount of food

available and work to be done. Having found

their quarry and satisfied their hunger, for they

feed on carrion, the beetles immediately com-
mence to dig out the soil in a ring around it.

In this work the male is most assiduous, his

partner as a rule assisting little, if at all. The
earth is scooped out by means of the head, the

muscles of the neck being powerful and well

adapted to the purpose, then the displaced soil is

pushed further back with the aid of the legs.

When a sufficiently wide trench has been made, the

beetle crawls still deeper under its prey, and digs

round again, so continuing to labour, with occa-

sional short spells of rest, for long hours together
;

the carcase slowly, but perceptibly, sinking lower

and lower as the soil is excavated from below.

When sunk to an adequate depth, the female

beetle burrows down to lay her eggs in or beneath

it ; the male at once commencing to throw back

the loose earth, soon covering both. Having
deposited eggs in proportion to the amount of

food available, the female forces her way to the

surface, and rejoins her spouse, who meanwhile

has been indulging in well-earned repose ; then,

spreading their wings, they set out in quest of

another suitable object for the continuation of

their parental toil.

It may be asked, why do the beetles bury the

carcase ; would not the eggs hatch if it were left on

the surface ? Under favourable conditions un-

doubtedly they would, were it undisturbed, but

the insects are too wise to trust to chance. The
carrion might be devoured by carnivorous animals,

or the larvae when hatched be eaten by reptiles or

birds. Besides, they know how fickle is our

climate, and so by burying the food not only is it

protected from the immediate effects of weather,

but putrefaction and disintegration are delayed,

thus ensuring its lasting a longer time for the use

of their offspring. When hatched, the larvae feed

on the provision made for them until full-grown,

then burrowing still further down, they construct

a cell, and assume the pupal form, in which state

they remain, until, later on as perfect insects, they

force their way to the surface, and themselves at

once embark upon the serious business of life. In

appearance these grubs are decidedly unattractive,

being of a dirty yellowish-white, with the head -

and other corneous parts of a browner hue.

There are many different kinds of burying

beetles, scattered for the most part over Northern

Asia, Europe, and North America, few appearing

to inhabit tropical regions. Of these, eleven species



272 SCIENCE-GOSSIP.

occur in Europe, six of which are natives of, and

one doubtfully indigenous to, the British Islands.

Although the genus as a whole is known as

burying beetles, the individual insects, on account

of their retiring habits, have never earned for

themselves popular names, so that in alluding to

the species we are obliged to refer to them by

purely scientific nomenclature.

The genus Necrophorus belongs to the Silphidae,

one of the thirty-one families into which our

Clavicornes are usually divided. It is distinguished

from other members of the tribe to which it

belongs by the very distinct knob or club with

which the antennae terminate. This club is com-

posed of the four apical joints, the number of joints

altogether being eleven ; but the second of these

is so small that the antennae appear to be ten-

jointed, which is also another salient point in the

determination of the genus. As a matter of fact,

however, anyone who has once seen a sexton

beetle is never likely to mistake it for any other

British insect ; as apart from the distinctive

antennae, the general sculpture and coloration of

the species are very marked.

Our British burying beetles fall naturally into

two groups, easily known by the elytra or wing

cases, in the one being unicolorous blackish-

brown, or quite black, whilst in the other the

black is relieved by two transverse orange bands-

To the first of these divisions belong two beetles

comprising at once our rarest and our commonest
species.

Necrophorus germanicus is a fine robust insect of a

brownish black hue C
1
). It is the largest of our

burying beetles, being from an inch to an inch

and a-quarter in length. The elytra, which are

abruptly squared behind, exposing a portion of the

abdomen, in common with all beetles belonging to

this genus, have two faint longitudinal raised lines

on each. The legs are powerful, and, like other

members of the group, the anterior tarsi of the

males are much dilated and covered beneath with

tufts of stiff yellowish-red hairs. They also have

a very distinct red triangular patch on the fore-

head, which spot is also more or less feebly

traceable in the females. The antennae are some-
what short and entirely black. The habits of this

insect differ from all the other species, in that

its food is not entirely confined to carrion, N.
germanicus preying to a large extent on dung-

frequenting and other insects. It is exceedingly

rare in Britain and is somewhat doubtfully indi-

genous, although recorded from Windsor, Oxford,

Hastings, Norwich and one or two other places in

the south of England.

Our next species, Necrophorus humator (fig. 2), is

(!) The drawings illustrating this paper are by the author.
They are portraits taken direct from the insects indicated.—Ed. Science-Gossip.

as common and widely distributed as N . germanicus

is local and rare. Its average size is scarcely so

large as the latter, although individual specimens

are occasionally met with measuring an inch and
an-eighth in length. It is completely black, the

head and thorax, however, having a more polished

appearance than the elytra. Apart from its

smaller size, this beetle is easily distinguished

from N. germanicus by the three raised longitudinal

lines on each wing-case, and also by the fact that

whilst in the latter the antennae are all black,

they have in N . humator orange-red clubs. It is

ubiquitous throughout the kingdom.

The remaining five species, which constitute our

second group, are easily recognised by their broad,

transverse, orange bands. These stripes vary

somewhat in breadth, so that some beetles appear

much lighter than others of the same kind.

Necrophorus mortuorum, the smallest member of

the genus, ranges from three- to five-eighths of an

inch in length. It is somewhat local, but widely

distributed in England and Scotland, and probably

in other parts of the Kingdom. It is known from

the rest of the banded species by the knobs of the

antennae being black and by the division of the

hinder yellow band at the suture into two irregular

oval- or kidney-shaped patches.

Necrophorus vestigator is rather larger than the

last beetle, being from five-eighths to three-

quarters of an inch long. It is a scarce insect,

and appears to occur only in the south and

south-east of England and very locally in Ire-

land. From other members of this group it may
be known by the long yellow hairs with which all

the margins of the thorax are bordered and, in

common with N. vespillo, by the thick, yellow,

silk-like down on the abdomen. The thorax, too,

is very much broadened in front. The clubs of

the antennae in this and the remaining species are

orange-red.

Necrophorus ruspator is about the same size as the

preceding, but differing from it in the thorax,

which is quite devoid of pubescence. The central

black band is also more regular than in any of the

others. It is local in some parts, but as a rule

fairly common. A variety {microcephalus) is some-

times found in which the head is small and

triangular, but it is very rare.

Necrophorus interruptus varies from half to three-

quarters of an inch in length. It closely resembles

N. ruspator, but is known by the front orange band
being distinctly divided at the suture, whereas in

the latter both stripes are continued right across

the elytra. It is always a rare insect, and has only

been recorded from the southern portions of

England. A variety of this beetle (gallicus) is also

known, of which one or two have occurred in

Britain, but no trustworthy records as to localities

appear to be extant.
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Necrophorus vespillo, the ast of the genus, bears a

strong superficial resemblance to N. vestigator, both

in size, general appearance, and by having a fringe

of yellow hairs on the thorax. It is, however,

easily distinguished from that beetle by the fringe

being entirely confined to the front border. It

further differs from all other members of the group

where fairly plentiful, from early spring until the

end of autumn, and may be attracted by a dead

mouse or piece of meat to any situation convenient

for observation. They are sufficiently large to be
easily watched, and will carry on their interesting

operations undeterred by the near presence of man.
Each species exhibits some well-marked feature by

t i
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British Burying Beetles.
Fig. 1, Necrophorus germanicus (male); fig. 2, N. humator (female); fig. 3>

N. mortuorum (female) ; fig. 4, N. vestigator (female); fig. 5, N. vespillo (female)

;

fig. 6, N. ruspator (male) ; fig. 7, JV. interruptus (female) ; fig. 8, Antenna of
burying beetle.

by having he tibia of the hinder legs strongly

curved, these being straight in each of the preceding

species. Common in many districts, especially

in the south, it becomes scarcer farther north ;

although generally found throughout the Kingdom.

To anyone desirous of entering upon the fas-

cinating study of insect life, the present genus

offers many advantages. The beetles are every-

which it can be determined, and such practice in

naming will prove of material benefit to the

beginner by rendering him conversant with the

various important parts to be examined, at the

same time cultivating his powers of observation

and educating his mind to a more systematic

study of the workings of nature.

Hoylake, Cheshire.
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ACETYLENE, THE NEW ILLUMINANT.
By F. Winstoxe.

T F half-a-dozen years ago our most able chemists

had been told that it were possible to obtain a

gas from a piece of builder's lime producing a light

more brilliant than electric light and cheaper than

paraffin, the statement would have been received

with a smile of derision or pity. Such, however,

is one of the most wonderful recent discoveries of

applied science. Like so many other important

inventions, this was the result of an accident, during

some experiments made by M. Henri Moissan, the

eminent Parisian chemist, to whom all honour is

due, not only for his discoveries, but because it is

his custom, without seeking reward, to throw them

open for the benefit of mankind. The Royal

Society of England has recognized this by con-

ferring upon him one of its highest tributes. It

was in the early part of 1892, when M. Moissan

was conducting a series of experiments with the

object of searching for new metals in some of our

common mineral substances, that this gas was

produced. These investigations were effected with

the aid of electrolysis, that is decomposition by a

very powerful electrical current passed through

the material under treatment. This current soon

raised the mineral mass in the furnace to a

temperature exceeding 5,000 degrees Fahr. It

will be difficult for those who have never seen a

molten mass in such an incandescent state to

understand the intensity of the heat ; but it need

only be stated that it is almost too great for human
•eyes to look into without probable injury to the

sight. By the aid of such intensity minerals are

in some instances quite changed in character and

constituents extracted from them which were little

suspected to form part of their constitution.

It was while treating lime in this manner that

M. Moissan made the discovery which is rapidly

resulting in a revolution in the system of domestic

Sighting, especially in rural districts. He was
searching for a possible metal in lime, and had

placed in his furnace a quantity of material formed

of about two-thirds lime and one-third powdered

•carbon. Having raised the mass to about 5,000

degrees of heat, Fahr., it fluxed, or ran together,

and became a molten mass of treacle-like con-

sistency. M. Moissan tested some of this, but not

finding the metal for which he was seeking, he

'instructed one of his assistants to empty the furnace,

as he required it for further trials. The material

left being still very hot, was removed and, with the

object of more rapid cooling, thrown in a bucket

containing some water. To the astonishment of

the little group of investigators, when this material,

which in appearance was like a piece of dark grey

crystalline rock, fell into the water it effervesced

violently. Finding it thus gave off a large quantity

of gas, someone threw into the bucket a lighted

match, with the result that there sprang forth

a volume of brilliant flame. To this simple in-

cident is due a discover}' which transcends in

value the most vivid expectations of any alchemist

of olden times. The alchemists hoped to turn

the baser metals into gold, but this modern

chemist had discovered a means of indirectly

turning into gold the products of two of our

most common minerals.

Recognising the importance of the discovery,

the French savant fully investigated the material

and its product gas. He then read before the

French Academy of Sciences a paper upon the

subject, describing his process of manufacture of

acetylene gas for commercial purposes, and

presented a sample of pure crystalline calcium

carbide. In due course, on March 5th, 1894, this

paper appeared in the organ of the Academy
" Comptes Rendus," thus placing the discovery

freely in the hands of the public. Little more

than a year after Moissan's publication, the light

was burning brilliantly in several places in France,

Italy, Germany and America. With that curious

inaptitude to quickly grasp the benefits of new
inventions which characterizes English people, the

light was unknown for months later in Britain,

excepting to a few scientific people.

The mass produced in the chemical furnace as

described has the chemical formula of one part of

calcium to two parts of carbon (CaC 2), and is

now known as carbide of calcium or calcic-

carbide. The gas evolved when this material is

combined with water has the chemical formula

C2H.2 , and is called acetylene. The chemical

reaction being CaC 2 -h 2H,0 = CaOHoO +
C2H 2 , that is, calcium-carbide and water produce

lime and acetylene. This formula applies only to

calcium-carbide that is free of impurities. Much
of that which is at present used commercially

has other constituents, usually hydrogen, sul-

phuretted hydrogen and sometimes phosphuretted

hydrogen and ammonia. The name acetylene was

obtained from the supposed radical acetyle (C 2H5),

to which acetylene bears the same relationship

as ethylene (C 2H.,) does to the radical ethyle

(C2H 5). During the many vicissitudes attending

its investigation several other names have been

given, but "acetylene" seems to be the one

that has survived.

Acetylene gas has long been known to chemists

as an unpleasant smelling product, which arises
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during certain chemical combinations. Its scent

may have been observed, on the coal-gas being

turned off, by those persons who have used a

Bunsen burner. As early as 1836, Edmund Davy,

Chemical Professor to the Royal Dublin Society,

discovered and described acetylene gas, speaking

•of it as a " gaseous bicarburet of hydrogen and of

a particular compound of carbon and potassium "

(British Association Reports, 1836, pt. 2, p. 62).

Later, in 1861, a German chemist, named Wohler,

made experiments in calcium carbide, but it was
not until M. Berthelot's researches, extending

over several years, that anything definite was
known as to the composition of this gas. This

eminent chemist, in 1866, obtained acetylene

by passing hydrogen through a receiver, which

had an electric arc maintained between carbon

electrodes. He also showed that the decomposition

by heat of many organic substances would produce

acetylene in small quantities. It was not, however,

realized that this gas had any commercial value,

until the Moissan incident drew attention to the

fact. It had been looked upon by chemists as

merely a scientific curiosity, and as rather a

nuisance than otherwise. After M. Henri

Moissan's experiment, several British patents

were applied for, one being for Mr. Thomas L.

Willson, a Canadian chemist living in the

United States of America. His application was

received at the Patent Office in England on

February 28th, 1894, being antedated by six

months under the International Convention on

Patent Laws. There being an error in the ante-

dating, a private Bill was presented to the Imperial

Parliament for its rectification, and became a mat-

ter of discussion before a Committee of the House
of Lords in March, iSg6,when the Preamble of the

Bill was not proved and the Bill consequently did

not become an Act.

Considering the recent progress which has been

made towards a knowledge of liquefying gases by

placing them under immense pressure, it is not

surprising that efforts have been made to condense

acetylene in like manner. This has, unfortunately,

led to several serious accidents, and some loss of

life, and has resulted in an unnecessary suspicion

being aroused among the uninitiated as to this gas

being more dangerous than coal-gas.

MM. Berthelot and Vielle, however, have made
some very valuable investigations regarding the

explosion of liquefied acetylene, and it will doubt-

less be interesting to many people to learn, as

pointed out by Professor Vivian Lewes, in his

lectures at the Society of Arts at the end of last

year, that they found a cylinder filled with liquefied

acetylene did not explode when dropped repeatedly

from nearly twenty feet upon a large steel anvil,

but if the cylinder was crushed the impact

was shortly followed by an explosion, this being

due to the escaping gas mixing with the air and

becoming ignited from sparks caused by the break-

ing of the vessel. At present, however, acetylene

gas is not commercially made of such purity that it

will bear liquefaction, or even considerable com-
pression, without being liable to explosion, as

are other gases under similar conditions. It is

probable that the impurities which cause this

liability arise from the phosphates contained in the

lime used for the production of carbide. For
lighting purposes, however, it is an actual dis-

advantage to place acetylene under high pressure,

the danger of explosion, therefore, from this

source absolutely disappears. In practice it is

not necessary to use more than a couple of

ounces or so pressure per square inch, while the

Board of Trade Orders in Council fix in this

country the highest limit at a pressure equal to a

column of water 100 inches in height, that is to say,

at about seventeen pounds to the square inch.

It is becoming recognized that there is little or

no saving for the purposes of transport in placing

this gas under pressure at all. This is because the

best carbide produces so much gas that the residue

of lime left after its decomposition is less in weight

than would be the heavy iron vessels necessary to

convey the compressed gas. It will therefore be

seen that the dry carbide containing the undis-

charged gas is no more inconvenient to carry than

would be the iron "bottles" of compressed gas,

and needs no return for refilling. In the case of

carbide its transportation is absolutely safe when
packed in sealed tins.

Carbide in appearance resembles a dark grey

crystalline stone ; it is very hard, and not easy to

break into small pieces without the aid of a heavy

hammer with sufficient crushing power. When
broken, the pieces are not unlike some varieties

of macadam stone. The material is strong-smell-

ing if the atmosphere is in the least damp. If,

however, it could be placed in a perfectly dry

surrounding, no scent would be evolved, as the

smell is the result of minute quantities of acetylene

gas given off by the action of the water in the

atmosphere. For commercial purposes the carbide

is stored and sent out in tightly-fitting tin canisters

of required sizes.

To generate this gas for illuminating purposes

several forms of instruments have been designed.

They have received by common consent the appel-

lation of " generators." The best systems consist

of a receiver in which water is placed, regulated

with a floating ball-tap. Into this water is

put a gasometer, which rises and falls, as do the

ordinary huge gasometers at our coal-gas works.

Three systems have come into operation in

generating acetylene gas, and they may be

considered as advantageous in the following

sequence : (1) Where the carbide is dropped
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direct into the water connected with the gasometer

;

(2) where the carbide is held in a basket, or cage

attached inside the gasometer, rising and falling

with it, being dipped in the water as it descends,

and when the gasometer ascends, being suspended

until the gas is used before again dipping
; (3)

where the water is dropped upon the dry carbide,

and the resulting gas conveyed to the gasometer.

Practice has shown that No. 1 system is the

most desirable, and probably the safest. In

each instance the supply of water to the carbide,

or carbide to the water, as the case may be,

is automatic, and dependent upon the gas being

removed for consumption. The danger of No. 3

system is twofold. First, in case of failure of

the automatic cutting off of the water supply,

the whole of the gas is generated from the carbide,

which would usually be more than the gasometer

would hold, and either create an escape of gas or

undue compression. Another objection is the

generation of heat, which might possibly lead to

complications, as acetylene gas under the action of

heat very rapidly resolves itself into various con-

stituents forming organic compounds. It is hardly

probable that the caloric evolved would be suffi-

cient to ignite the gas in the generator. Objection

to No. 2 system arises from the fact that gas

continues to be evolved from the dampness of its

surroundings, after the gasometer has been filled

up to its full pressure. The advantage of No. 1

system consists in the absence of heat, the auto-

matic supply of carbide being only sufficient to

give off the exact amount of gas to suit the

capacity of the generator. Further, by the first

system generators may be constructed to go on

working automatically for months at a time, which

could hardly be the case with safety with either

of the other plans.

These generators may be made in any size, to

supply a single burner or a large city ; one great

advantage being that whatever number of lights

are required that sized genera-tor only need be

obtained.

It will thus be seen that every installation of

acetylene gas can be absolutely self-contained

and independent of all street mains and the

expensive establishment of large gasworks. This

will doubtless be the feature which will most

commend the general use of acetylene gas.

If, however, the light be required by a

Rural District Council for village lighting the

gas may be generated at a central station,

circulated by mains and charged for by meter.

Or, if preferred, separate lights can be given to

every house, each residence having its own gene-

rator and being supplied with its own carbide.

This applies also to the street-lamps, which can

be made self-contained in every instance and to

work for any reasonable period without attention.

The great advantage of these generators is that

they require no skilled manipulation, a domestic

servant being able, without any special training,

to attend to one for an ordinary house. Before

long the carbide will be placed on the market, so

that it will become a recognized item at our

grocers' or oilmen's shops. For those houses

which are already supplied with gas-fittings all

that is necessary will be to disconnect the coal-gas

and place in a convenient site in the garden, yard

or area, a comparatively inconspicuous box con-

taining the generator, to which the house gas

piping will be attached. These boxes may be

made ornamental. The acetylene gas burners

differ from ordinary coal-gas burners in being

supplied with far smaller orifices ; the candle-

power of acetylene gas, when both are used

through an ordinary gas burner, having been

found to be about twenty times greater than coal-

gas. Of course country houses and others that

are not supplied with gas fittings will require

those made for acetylene, which are much lighter

and less obtrusive than for coal-gas.

The present stage of the acetylene gas industry,

which may be considered quite in its infancy in

this country, is hardly the proper time to estimate

the ultimate price at which it will be supplied to

the public. It may be roughly stated, however,

that generators, excluding the cost of housefitting,

will shortly be obtainable at an initial cost of

something like seven shillings and sixpence to ten

shillings per burner capacity. They will doubtless

be supplied on the hire system, as at the present

time are gas-meters and cooking-stoves. These,

generators being made of galvanized iron, will last

for many years without requiring repair.

The carbide will doubtless reach a much lower

price than at present sold, as competitive manufac-

ture advances. Even now, at a cost of eighteen

pence, an amount of acetylene gas can be made

which equals in illuminating power 1,000 cubic

feet of coal-gas. The latter, under the most

favourable circumstances seldom reaches so low

a price, and in a large number of cases it ranges

from four shillings and sixpence to ten shillings

per 1,000 cubic feet.

In intensity and brilliance as an illuminant there

is no doubt that with the aid of properly con-

structed burners acetylene gas takes the first

rank. So bright is it, indeed, that a small flame,

such as might be used for domestic purposes,

when held in front of an electric glow lamp during

incandescence will cast a shadow not only of the

globe but also of the filament through which the

electric current is passing. Another feature of the

acetylene flame is the almost entire absence of

any blue or non-illuminating centre so conspicuous

in coal-gas jets. Its great intensity renders un-

necessary for ordinary purposes the application of
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mantles, such as have latterly come into general

use for coal-gas. This in itself is a great advantage

to consumers, on account of the expense and

fragile nature of many of these modern mantles.

When, however, half-a-foot per hour of acetylene

is burned through a mantle, it produces about

eighty to ninety candle-power light.

In quality the light approaches that of sunlight

more nearly than any other known gas ; the result

being that " daylight " colours which are generally

fugitive in artificial light are visible in that of

acetylene gas. The flame of this gas has an odd

clinging character, making it very difficult to

blow out, even in a high wind.

When it is remembered that to produce an

amount of illumination equal to coal-gas, twenty

times less of the gas need be burned, it will be

readily understood that the unburnt carbon of

acetylene gas is far less damaging to books and

household decorations than coal-gas. Persons who
have had occasion to work in an atmosphere

saturated with acetylene gas state that they have

suffered no inconvenience either to health or sight.

An elaborate series of experiments recently con-

ducted in France have shown that this gas is

decidedly less poisonous than ordinary coal-gas.

An examination of samples of blood taken from

animals that had been under the influence of

acetylene demonstrated that the effects of this

gas were rapidly eliminated from the system.

When burning there is no smell nor disagreeable

effect, and it is probable that when acetylene gas

becomes generally used there will be fewer of the

gas explosions which so frequently occur from

leakages of coal-gas. This will be more readily

understood when it is remembered that the scent

of unburned acetylene is so powerful it would

attract attention long before an explosive quantity

had saturated the surrounding air. A leakage of

half a foot per hour in an air-tight room of i,oco

cubic feet capacity would require at least fifty hours,

or two days and nights, to produce an explosive

mixture. The scent of escaping acetylene is very

remarkable, and would therefore soon be noticed.

Another advantage of acetylene is that, as has

been pointed out by Professor Vivian Lewes, its

lighting point, being below that of ordinary gas,

it can be ignited by any red-hot carbonaceous

matter, such as the glowing end of a cigarette.

Many forms of portable lamps for table use have

been designed and patented. The gas has also

been successfully applied to bicycle lamps, and

a few ounces of carbide, costing only a penny,

will produce a brilliant light to last about seven

hours. It may also be adopted for carriage

lamps, its extreme brilliancy being more useful to

the driver than to the person meeting the carriage.

Successful experiments have been conducted in

applying acetylene gas to heating purposes and

for cooking-stoves. It has been used in Germany
with great success in the National Assay office.

In a short time temperatures up to 1,500° Cent,

were obtained, and a quantity of nickel was molten,

ready for casting, within thirty minutes, while it

usually takes from eighty to eighty-five minutes to

smelt the same bulk. In America a useful series

of trials of this gas for signalling purposes have
been made, and it has been found more convenient

than the electric light, as it is instantly available,

without the time lost in getting up steam to run
a dynamo. For lighthouses and light-ships it is

sure to be adopted not only for the warning light

itself, but also for signalling purposes. It is stated

that an excellent acetylene gas engine will

shortly be placed on the market. Being portable,

it can be used for any purpose, either domestic,

agricultural or commercial.

It has been the boast of coal-gas companies that

they could afford to give away their gas, and live

upon the profits accruing from the by-products

in its production. Among the more valuable are

those obtained from the coal-tar. This forms

an important industry in which large amounts of

capital have been invested ; especially in making
aniline dyes. It has been discovered, however,

that carbide of calcium will produce far more
conveniently nearly every by-product of coal-tar

and probably some others. The aniline dyes

especially, made from carbide, will compete
in cost of production with those made from

coal-tar. A process has also been patented

for converting acetylene gas into alcohol. It is

found that by placing the carbide in one end of

the machine a spirit of fine quality runs in a

stream from the other—reminding one of the

pantomime clown who places a squealing pig in a

box, while the pantaloon turns a handle and pro-

duces the ready-made sausages.

Notwithstanding the prejudice displayed in adopt-

ing new inventions and the detraction of interested

persons, acetylene has come to stay. Doubtless.it

will have an uphill fight, as had electric lighting

twenty or so years ago. Still more was it a

strenuous battle to overcome distrust in the case

of coal-gas, which ruined and broke the heart of

its mosi ardent early advocate, who did not

live to see its universal application. There are

many persons still living who as children saw one

of the earliest demonstrations of coal-gas lighting

in London, which was in Pall Mall. The wise-

acres of the time gravely shook their heads

and remarked, "It is very pretty, but will

never be of any general use." Only a few

years were needed to prove the value of both

coal-gas and electric lights. Can we, therefore,

doubt the speedy adoption of the new illuminant,

acetylene gas ?

110, Strand, W.C.; December, 1898.
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SOME NEW PHYSICAL APPARATUS.
By James Quick.

(Continued from page 232.)

TN the two last numbers of Science-Gossip have
A been described and illustrated some new and

interesting pieces of apparatus in physics. Further

new forms, not

only in physics

but in allied

subjects, having

come under my
notice, I am
bringing for-

ward the follow-

ing as being perhaps

the more interesting

of them.

Vertical Hot-

Air Motor.

The numerous oc-

casions upon which

one wishes to have

at one's disposal a

small convenient
source of power in

Fig. 1.—Vertical Hot-Air Motor.

the laboratory or workshop, and a

source that can be obtained quite

quickly and easily, calls for special

consideration. It can, of course, be

accomplished by electric or water

motors, but either of these are not

at all times convenient.

The motor illustrated in fig. 1 and

also in section in fig. 2, should be a very

useful addition to a laboratory where

limited power is needed. It is a hot-

air motor of vertical form, and its

efficiency in working is not dependent

upon any supply of gas, as it will

work equally well with a small spirit-

lamp. The motor is fixed upon a

raised hollow base, in which is

screwed the fire-pot B, as seen in

section in fig. 2. The piston consists

of a hollow cylinder, A, working in

B and connected to the crank and

flywheels above. A is made shorter

than B to allow the necessary volume

of air at the base of B for heating

and expansion.

Upon lighting either a small Bunsen

gas burner or a spirit-lamp beneath

B, the air contained expands and starts A upon its

upward stroke. In doing this the air is cooled

again. The cooling is due to the work done,

and also to radiation. The pressure is therefore

decreased, resulting in the downward stroke of the

piston. Speed is thus got up in a remarkably short

time. In fact, in tests I have made upon one of

these, the maximum speed and power were obtained

in five minutes from starting the burner.

Different sizes of these motors are made,

varying from one-eightieth horse-power to one-

eighth horse-power. In the larger sizes water

jackets are made for sending a stream of cold

water round the cylinder to assist in cooling the

air ; but very little water is required. When a

water supply from the mains is not convenient,

then by fixing a small water-tank over the motor

and connecting on pipes from the bottom and top

of the tank to the bottom and top of the cylinder

respectively, sufficient circulation can be obtained

by convection currents.

These motors work quite noiselessly and can be

set up in any room. Moreover, as the same air

Fig. 2.—Vertical Hot-Air Motor in Section.
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is constantly used, the motors are ventless and con-

sequently no hot air is forced out into the room.

A modified Gas Furnace for Chemists and
Assayers.

This furnace, patented by Mr. G. T. Holloway,

possesses several advantages over other similar

laboratory gas furnaces. With these latter forms

it is a serious trouble and inconvenience when, as

very frequently happens, they crack, as it generally

means either a new furnace or a series of repairs.

In the present furnace the body is separate from

the base, which extends forward as shown in fig. 3,

and forms a convenient stand for hot crucibles,

etc., and for the furnace doors. The material of

which it is made is such that although, like all

internally fired gas furnaces, it will crack, the

crack is usually a single one, which can be readily

closed up, if desired, with fireclay.

The manufacture of the furnace in two parts

instead of in one, as is usual, also minimizes

cracking, besides which it renders the furnace

more portable and permits of reversing the base

when spoilt on one side by slag, etc. It also

allows of the replacement of base or body at small

cost, if required.

The new form of the doors is an advantage, as

The burner possesses an important advantage in

the absence of wire gauze in its construction. It

has a convenient arrangement for the adjustment

of the air supply and is practically indestructible.

This furnace will do all the furnace work of an

assayer or analyst, and will be found of great

Fig. 3.

—

Modified Gas Furnace.

they are more easily handled and stand better than

those of the old construction.

Fig. 4 shows an extra attachment by which the

furnace may be used both for crucibles and a

muffle at the same time. It consists of a block to

support the back of the muffle and a door having

an aperture through which the muffle passes. This

door, which replaces one of the ordinary doors, is

somewhat wider, so that it may be moved one way
or the other to bring the muffle into the part of the

furnace which gives the required heat.

A door of new construction, to close the mouth

of the muffle, is also provided. It is shown drawn

aside in fig. 4, which shows the attachment as in

use, the body of the furnace having been removed

to enable the whole arrangement to be seen.

Fig. 4.

—

Extra Attachment for Gas Furnace.

convenience. The makers recommend it on

account of its various improvements and its low

cost, as the most generally suitable furnace on the

market. It is, approximately, 14J inches long,

5J inches deep and 6J inches high inside, and it

will take three crucibles containing a full charge

for gold assays, etc. The muffle is 6 inches long,

3J inches wide and 3 inches high inside, and the

furnace will heat one large or several small

crucibles while the muffle is also in use.

(To be continued.)

HENRY ALLEYNE
NICHOLSON.

PROFESSOR Alleyne Nicholson, M.D.,

D.Sc, Ph.D., F.R.S., F.G.S., was born

at Penrith, September nth, 1S44, and died

January 19th, 1899. Son of John Nicholson,

an eminent Oriental scholar, Alleyne Nichol-

son was educated at Appleby Grammar

School, and the Universities of Go ngen and

Edinburgh. He was, in 1866, Baxter Scholar

in Natural Science, and in 1867 Ettles Scholar in

Medicine and Gold Medallist at Edinburgh. Two
years later he became Lecturer on Natural History

in the Medical School of that city, and in

1871 Professor in the same science at Toronto.

Later he held like posts of biology at Durham,

of natural history at St. Andrew's, and that of

Swiney Lecturer at the British Museum. The

Regius Professorship at Aberdeen was conferred

on him in 18S2, which he held to the time of his

death. Alleyne Nicholson wrote much, chiefly on .

geology, but is best known by his " Manual of

Zoology," "Text Book of Zoology," "Manual of

Palaeontology," and " Introduction to the Study of

Biology." Some of these have run to many editions,

and are all books that have been widely read.



28o SCIENCE-GOSSIP.

Galilei, and while looking over the pages devoted
to his life, one is reminded how new, after all, is

man's intelligent civilization. The recent dis-

covery in the Vatican of one of his condemned
MSS., and the order for its publication given by
the present Pope of Rome, shows how opinion has
changed during the past two hundred years.

NOTICES BY JOHN T. CARRINGTON.

Photo-micvography. By Edmund J. Spitta,

L.R.C.P.Lond., M.R.C.S., F.R.A.S. vi. + 163

pp. 11 in. x 8J in. with 104 illustrations. (London:
The Scientific Press, Ltd., 1899.) 12s.

Photo-micrography is now such an important
hand-maiden to various branches of science, that

earnest students should at least know of the best

means of reproducing micro-organisms. Such is

the object of the handsome book before us. We
have latterly, since the use of the sensitive dry
plates, learned to expect beautiful results, yet these

are not attainable without proper instruction and
guidance in the apparatus necessary. All this is

set forth with ample illustrations, so that anyone
residing in the most out-of-\vay places may know
what to purchase on commencing. The work is

divided into three heads, low-power work, medium-
power work and high-power work. There is also

a chapter on illuminants. The author has followed

well-beaten tracks in this ; though he might have
noticed some of the newer, especially where
accuracy of detail is essential with high magnifica-

tion. The book is to be highly recommended, and
is beautifully produced by the publishers. The
illustrations are excellent.

Handbook of Insects injurious to Orchard and Bush
Fruits. By Eleanor A. Ormerod, F.R.Met.S.
x. + 286 pp. 8| in. x 5:7 in., with numerous illus-

trations. (London : Simpkin Marshall and Co.,

Ltd., 1898.) 3s. 6d.

Miss Ormerod's latest addition to economic
entomology in Britain should be in the hands of

every person possessing a garden or orchard ; then
there would be a more general knowledge of the

pests that trouble fruit growers, and the prevention
of their ravages. Miss Ormerod's experience of

this important branch of horticulture is among
the best in this country, and her readers may fully

Tely upon what she states in her book. We re-

produce, by permission of the author, one of the

many illustrations which will be found so useful

to those who try to understand the insect enemies
of our fruit trees.

A Short History of Astronomy. By Arthur
Berry, M.A. xxi. + 440 pp. 7J in. x 5 in. with 104
illustrations. (London : John Murray, 1S98.) 6s.

Although so unpretentious in title, this is quite

an important book, well written and illustrated.

It is one of Mr. John Murray's University Exten-
sion Manuals, the series being edited by Professor
Knight. The author is Fellow and Assistant

Tutor of King's College, Cambridge, and Fellow of

University College, London. The work is a care-

fully compiled history of astronomy from the
earliest gropings after truth in the darkest ages
up to its practice as an exact science, with modern
instruments of precision. The illustrations are
happily chosen, particularly the portraits of the
early fathers of the science. They are well
printed, and form an interesting gallery in them-
selves. One of the best pictures is that of Galileo

White Woolly Scale on Currant Bran h.

From Miss Ormerod's "Handbook of Orchard Insects.
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GEOLOGY

CONDUCTED BY EDWARD A. MARTIN, F.G.S.

Fossil Turtles.—There has been found in the
basement-bed of the London Clay at Northwood, a
turtle (Lytoloma iovgiceps), measuring seven and
a-half inches long and six and a-half inches wide.
This is rare in the London area. With the turtle

were found Panopaea, Cytherea and Pectunculus.—
G. Fletcher Brown, 3, Topsfield Parade, Crouch End, N.

Immature Ammonites.—The Rev. J. F. Blake,
F.G.S., an authority on the subject of fossil

cephalopods, has given it as his opinion that many
of the small ammonites found in various zones
of the Lias, were but the fry of larger ammonites,
and scarcely worthy of a name. He did not think,

speaking generally, that one in ten of all the
ammonites which have ever been collected any-
where were full-grown.

The Vale of Clwyd.—In the " Proceedings
of the Liverpool Geological Society," 1897-1898,
Mr. G. H. Morton, F.G.S., publishes a paper
on " The Carboniferous Limestone of the Vale
of Clwyd." The district is classic geological
ground, the vale consisting of a tract in North
Wales, twenty miles in length, running from
the coast at Rhyl toward the south-south-
east. It is eight miles wide at the sea,

four miles wide at St. Asaph and at Denbigh,
two and a-half miles at Ruthin, whilst at

Llanfair Dyffryn Clwyd, near the head of the
vale, it is little over a mile across. The River
Clwyd runs along the valley for about sixteen
miles of its length, and is joined by the Elwy near
Rhyddlan. Along the upper part of the vale the
Triassic strata are frequently uncovered, but are
hidden at the northern end by a deep and increas-

iing thickness of drift. The Trias is most fre-

quently exposed along the margins of the vale, and
this formation rises on each side towards the
Carboniferous and Silurian rocks, and apparently
suffered great denudation along the centre in

pre-Glacial times. Except where the valley
reaches the sea, it is bounded by hills, formed
of Wenlock Shale, but fringed with a band
of Carboniferous Limestone, which presents a
conspicuous feature in the ground. The Wen-
lock Hills rise to as great a height as 1,823
feet, whilst the Carboniferous Limestone reaches
its greatest height of 866 feet at Moel Hiraddug.
At the head of the Vale, the Limestone reaches a
height of 661 feet above ordnance datum, whence
a magnificent view down to the sea is obtained.
Here, too, a great number of quarries have been
opened in the Upper Grey Limestone, and fossils

are abundant, large masses of coral being con-
spicuous. In the quarry at Faenol a mass of

Lithostrotion regium has been exposed for many
years. The following species were also observed in

the same quarry : Athyris ambigua, Orthis michelini,

Productus cora, P. fimbriatus, P. giganteus, P. latis-

simus, Spirifera bisulcata, Clisiophyllum bipartititm,

Cyathophyllutn murchisoni, Lithostrotion irregulare, L.

martini, L.portlocki, Phillipsastrea radiata, Syringopora
geniculata and Zaphrentis cylindrical. Mr. Morton
refers in detail to exposures at various spots up the
Vale, and gives analyses of the rock and lists of

fossils where necessary. Altogether the paper is-

an admirable one.

Hutton's "Theory of the Earth."—The third

volume of this epoch-making work, which is being
published by the Geological Society of London,
under the editorship of Sir Archibald Geikie, is

in the press, and copies can now be ordered of the
Secretary of the Society. Three shillings and
sixpence is the amount charged for this work to

the public.

Pitchstone.— I am not sure if a more effective

rock-section micro-slide than one of pitchstone
could be shown to an unsophisticated native or to

a casual friend. Now, what is pitchstone, and
what do we see when we view down the magic
tube a good section of this rock ? It may be
described as a vitreous rock with resinous

lustre and splintery fracture, or as a porphyritic

rock of a trachytic texture with glassy ground-
mass. In the British Islands it occurs in Mull,

Lamlash, Arran, Rum, Canna, Eigg, in Cornwall,
and in counties Down and Antrim. The pitchstone

of Arran is of a dark-green colour, about as hard as

felspar, and contains about 63 per cent, of silica,

13' alumina, 6-2 soda, 4^4 lime, and 3-8 protoxide

of iron. It is supposed to be a mechanical mixture
arising chiefly from the fusion of quartz and
felspar, and its structure, as exhibited under the

microscope, is quite unique among British rocks.

The principal constituent is seen to be a nearly-

colourless glass which is not doubly refractive,

and this is richly strewn over with numerous
needle-shaped tiny crystals (microlites). The
spectacle is decidedly remarkable when the rock
section is observed by polarized light with crossed

nicols, for we behold a number of brilliantly

illuminated needle crystals set off sharply against

a back-ground which is quite dark (isotropic). To
what mineral species do these tiny crystals belong ?

Zirkel took them to be hornblende ; Allport,

Vogelsang and Rosenbach thought they were
pyroxene ; but later on, Allport again proved that

Zirkel's view was right, i.e. they are hornblende,

built round, as it were, a central core of glass.

In some slides of pitchstone, besides the glass

and the microlites, other crystals and fragments
are seen, consisting of quartz, felspar, pyroxene,

and iron oxide. It is not the picturesque

aspect of the cut rock that is alone interesting.

Its peculiar texture and structure are of immense
suggestiveness. The pasty, amorphous glass and
the crystal, well and truly formed, existing side

by side, constitute a phenomenon replete with

speculative problems. Pitchstone is usually asso-

ciated with decidedly plutonic rocks, i.e. rocks

which have solidified not at or near the surface,

but at a considerable depth below. Moreover,
it contains as much as six per cent, of water,

whereas ordinary glass does not contain an3'.

Hence it has been suspected that the glassy texture

of pitchstone is only apparent, and is the conse-

quence of transmutation by aqueous agency. How
have the crystallites been produced ? Are they

simply larger manifestations of a much finer

crystalline aggregate composing the whole of the

rock ; or are they products of devitrification of an
originally glassy ground-mass, and formed subse-

quently to its first deposition ?

—

(Dr.) P. Q. Keegan,

Patterdale, Westmorland.
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CONDUCTED BY FRANK C. DENNETT.

Position at Noon.
1S99. Rises. Sets. R.A.
Feb. h.m. h.m. h.m. Dec.

Sun 6 ... 7.32 a.m. ... 4.56 p.m. . .21.20 .. 15° 35' S.

16 ... 7.13 ... 5.15 .21.59 •• I23 IS'

26 ... 6.54 ... 5-32 .22.38 .. . S° 41'

Rises. Soutlis. Sets. A ge at Noon.
Feb h.m. h.m. h m. d. h. vi.

MoOU 6 ... 4.30 a.m. ... 8.15 a.m. ... 1 p.m. 25 13 10

16 ... 9 16 ... 5.22 p.m. ... 30 a.m. 6 2 28
26 ... 7.4 p.m. ... 0.24 a.m. ... 6 40 16 2 28

Posit

i

on at Noon.
Souths. Semi R.A.

Feb. h.m. Diameter. h.m. Dec.
Mercury 6 ... 11. 15 a.m. ... 2" 5 .. 20.21 . . 21° II' S.

16 ... 11.43 ••• 2" 4 .. 21.28 . . 17" 9'

26 ... 12 p.m. ... 2" 4 .. 22.37 • . 10° 48'

Venus 6 ... 8. 58 a.m. ... 13" 1 .. 18.4 . . 19° 43' S.
16 ... 9.1 ... 11" 7 .. 18.47 • . 20° 0'

26 ... 9.7 ... 10" 6 .. 19-32 . . 19° 32'

Mars 6 ... 10.31 p.m. ... 6" 7 • 7-39 - 25° 49/ N.
16 ... 9.43 ... 6" 2 . .. 7-30 • • 25 55'

26 ... 9.0 ... 5" 7 .. 7-26 . - 25° 43'

Jupiter . .. 16 ... 4.49 a.m. ... 18"
- 14-33 - • 13= 57' S.

Saturn .. 16 ... 7.41 a.m. ... 7" 4 .. 17.26 . . 21° 49' S.
Uranus . .. 16 ... 6.40 a.m. ... 1" 7 .. 16.24 . . 21° 30' S.
Neptune . .. 16 ... 7.39 p.m. ... 1" 3

Moon's Phases
.. 5-26 . . 21° 54' N.

h.m. h.m.
3rd Qr. .. Feb. 5 ... 4.7 a.m. New ... Feb. 11 ... 7.53 p.m.
istQr. ... ,, 19 ... 3.24 a.m. Full ... ,, 27 ... 6.18 a.m.

Jupiter* . 11 a.m. . .. planet 5° 55' N.
Saturn* 9 a.m. . » 2° 53' N.
Venust 1 a.m. . n 4° 18' N.
Mercury" . 1 p.m. . ,, 4° 37' S.
Mars' . 5 P-m. . .. 5° 5' N.

In perigee February 9th, at 10 p.m., distant 225,100
miles ; and in apogee on 21st, at 7 p.m., distant
251,600 miles.

Conjunctions of Planets with the Moon.
Feb. 3 •

6

7

9
21

* Daylight. f Below English horizon.

Occultation and Near Approach :

Dis- Angle Re- Angle
Magni- appears. from appears, from

Feb. Star. tucte. h.m. Vertex, h.m. Vertex.
12 ... 19 Piscium ... 5 ... 7.35 p.m. ... 39" ... 8.28 p.m. ... i9°6
19 ... 1 Geminorum 4 ...11.26 p.m. ...152

3
... Near approach

The Sun usually has some spots visible on his
surface. During 1898 observations were made by
the writer on 273 days, not any spots being seen
on' forty-six days.
Mercury is poorly placed for observation from

its low southern declination. It is a morning star
at the beginning of the month, and at 3 p.m. on
the 27th is in superior conjunction with the sun.
Venus is a morning star, reaching her greatest

elongation west (46 46') at 7 a.m. on the nth.
It is, like Mercury, poorly placed for observation.
Mars is still in good position, though his

diameter is fast decreasing. He is situated in the
constellation Cancer, and is above the horizon all

the working hours, an interval of about seventeen
and a-quarter hours separating his rising and
setting.

Jupiter is a morning star, situated not far from
a Librae, rising about 51m. a.m. on the 1st, and
just after n p.m. on the 28th.
Saturn and Uranus are morning stars, situated

in the southern part of the constellation Ophin-

chus. Saturn's path is closely south of the place
occupied by Kepler's Temporary Star of 1604.
On tne 28th, Saturn does not rise until 2.53 a.m.

Neptune is still in good position for observation,

not far from £ Tauri.

Meteors may be looked for February 3rd, 7th,

10th, and 15th to 20th. These last are swift,

streak-leaving meteors, radiating from a point a
little north of a Serpentis.

New Minor Planets.—Mr. Coddington has
found two new minor planets registered on photo-
graphic plates exposed on October 14th, 1898, at

the Lick Observatory. M. Charlois, ot Nice, also

discovered one on December Sth.

H. W. Vogel, Professor of Photography,
Photo-chemistry and Spectroscopy at the Berlin
Technical High School, has passed away. He
was born in 1834, arjd devoted his life to the
advancement of photograph}'. He was one of the
first to be successful in photographing the red rays
of the spectrum.

The November Meteors.—Owing to the suc-
cessful efforts of MM. Janssen and Hansky to

observe from a balloon, it is probable that next
November its use will be attempted on a larger scale.

It is proposed to make two ascents from each of

three stations, one in Europe, one in America, and
one in Central Siberia. The balloons will be fully

equipped, and are to ascend to an altitude of 10,000
feet. At Cambridge, United States, 800 meteors,
not including duplicates, were observed by thirty

persons on November 14th. They seemed most
numerous about 3 a_m. (local time), when sixty-one

were seen in half-an-hour east of the meridian. At
Providence, forty miles south of Cambridge, 400
meteors were recorded by ten observers. Several
trails were photographed at both stations. The
radiant point is apparently R.A. ioh. 6 - 8m., Dec.
N. 20 16'.

Comet j 1898 (Chase).—This was discovered on
some of the plates exposed to record meteor trails

at Yale College, and likewise appears on some of

the plates exposed at the Lick and Harvard
Observatories. Its orbit is said to be hyperbolic,

or enormously elliptic.

A Remarkable Star.—One of the Wolf-Rayet
stars, known as D.M. + 30 3639, has been found
to be a most remarkable object when studied with
the spectroscope attached to the Lick telescope.

When the slit was opened wide, no cylindrical

lens being employed, the Hj8 line appeared as a

well-defined disc, whilst no such appearance was
noticed in the case of the almost equally bright

line at 4652, disproving that the disc was due to

irradiation. Further, the line Hy3 could be seen

when the star itself was thrown off the slit. Hj8

is due to hydrogen. This observation by Pro-
fessor Keeler, confirming Professor Campbell's
discovery, goes to indicate that an extensive
envelope of that gas surrounds this star.

The lunar eclipse was seen well in many parts
of the country, notwithstanding the bad weather
in London. The eclipse was described as a dis-

tinctly bright one. So far no mention has reached
us of the colour phenomenon being observed,
to which attention was called in our December
number.

Errata.—P. 24S, col. 2, par. 7, for " Mrs." read
Mr. P. 249, col. 2, line 12, for " w " read 25 ; line

17, for " Madle" read Madler ; line 32, for "46"
read w.
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CHAPTERS FOR YOUNG ASTRONOMERS.
By Frank C. Dennett.

THE PLANET MARS.
(Continued from page 249.)

Later observers have mapped out on the land
surface of Mars a complete network of fine lines,

which for want of a better name have been called

canals. A chart lying before me shows more than
ninety such objects, but to see them at all tele-

scopes of over six-inch aperture are required, and
many observers altogether fail to find them. A
singular phenomenon has been noticed by some
observers to take place, as if many of the canals
doubled ; but this is thought by others to be due to

a want of perfect

focussing on the part

of the telescopist.

The existence of an
atmosphere was very
early ascribed to this

planet. Cassini, in

October, 1672, found
the5th-magnitudestar

$ Aquarii, whilst it

was quite 6' distant

from Mars, became
so faint that it could
not be seen with a
three - feet telescope.

Some other cause,

however, must have
produced this dis-

appearance, because
Sir James South and
others have seen stars

actually occulted by
the planet, and Sir W.
Herschel saw a star

of the 13th or 14th

magnitude very near
to its disc. The spec-

troscopes of M.
Janssen and Sir W.
Huggins have quite

settled the question
of the presence of an
atmosphere, differing

little from our own,
including watery
vapour held in sus-

pension. This gives

encouragement to the

belief that the white
patches close to the
poles are really, as usually called, snow caps.
This view is strengthened, because the caps
are largest when first they become exposed to

the sun's rays. As the sun rises higher, and
the exposure is lengthened, the caps become
smaller ; whilst the region edging them has been
observed to grow darker during the decrease, as if

from the presence of the water from the melting
snow. A singular phenomenon is that neither of
the poles are central to the snow-caps. The centre
of the south polar cap is five or six degrees of
latitude away from the South Pole, according to

the observations of Professor Schiaparelli, which
are confirmed by those made at Washington. The
north polar cap is not concentric, so that the two
caps are not opposite to each other. Both caps
are sometimes visible at once, and at other times
both are hidden from sight. Comparatively small

Planet Mars

instruments will confirm these observations. From
their great brilliance the snow caps often seem to

be raised above the surface of the planet, so that

some astronomers have made the suggestion that

they are really clouds suspended in the atmosphere
above the polar regions ; but the effect is doubt-
less brought about by irradiation.

Other white spots have been occasionally ob-

served, especially a large one in the De-la-Rue
Ocean, which has 'been called Dawes Ice Island,

in compliment to the Rev. W. R. Dawes, who
observed it. That spot subsequently disappeared.

Sir William Herschel speaks of seeing both bright

and dark belts on the planet, but later observers
have not confirmed his observations. Dawes,
Browning, Mitchell, Crossley, Gledhill, and others

have seen small
bright patches which
are not always visible,

and so appear to be
due to clouds, or

something analogous
in the Martial atmos-
phere.

In the cases of

Jupiter and Saturn
the flattening of the
poles may be readily

observed, but this is

not the case with
Mars. Some ob-
servers have even fan-

cied that the polar

diameter was the

longest, but doubtless

the irradiation from
the brilliant snow
caps has been answer-
able for the mistake.

At the Lick Observa-
tory in 1894, Prof. E.
E. Barnard measured
the polar and equato-
rial diameters as 4,312
miles and 4,352 miles

respectively, making
the flattening amount
to forty miles or xrfgth
part of the diameter.

Mars is a planet

which bears high mag-
nifying powers well, if

the telescope itself is of

good quality. Indeed,

the drawings made by
Grover, above men-

tioned, were obtained when a power of 200 was
being employed upon a two-inch achromatic tele-

scope. The late Rev. T. W. Webb, in 1862, using

a five and a-half inch refractor usually employed
a power of 170, but when our atmosphere would
admit of it, found that even 460 could be used

with advantage. Powers from 153 to 372 were
used on the five and a-quarter inch Calver

reflector, in making the diagrams illustrating this

paper. A slight frosty fog on a calm night will

often help to intensify the markings of planets.

Conjunctions of the planets sometimes prove

very interesting. For instance, on January gth,

1591, Mars is said to have passed in front of

Jupiter. On November 21st, 1875, Mars and Saturn

were together in the field of view of the telescope

with a power of eighty. [For " Satellites of Mars,"

see page 270.

—

Ed. S.-G.]
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The Natural History Museum at South Ken-
sington is being fitted with electric light.

The " London Gazette " of January 20th contains

a list of birds added to the Wild Birds Protection

Act.

"The new Flora of Cumberland," prepared by
Mr. William Hodgson, A.L.S., now passing through
the press, is shortly to be issued.

Professor E. B. Wilson, of Columbia Univer-
sity, U.S.A., intends to visit the Nile region in

order, if possible, to study the embryonic stages of

the African ganoid Polyptcrus, supposed to be the

ancestor of the Amphibia.

A museum of the history of chemistry will be
included in the Paris Exhibition of 1900. It will

contain, amongst other things, apparatus, the

products of chemical laboratories, plans, and
portraits of investigating chemists.

A masterly summary of the scientific work
done in 1898 in the sciences of Physiology,
Physics and Electrical Engineering, Astronomy
and Chemistry, occupies about five columns of

the " Times " for January 20th.

Last month we expressed our regret that Mr.
Richard Kearton, the ornithologist and delineator
of country lore, was indisposed ; we have pleasure
in hearing that he is now much better and is at

work again. Mr. Kearton is carrying out a series

of lectures illustrated by lantern slides from the
many beautiful nature-portraits taken by his brother
and himself.

A Cycling Research Committee has been formed
in connection with the North London Natural
History Society, for exploring the district included
in the operations of the members. Excursions
have been arranged for March 18th, April 8th and
22nd, May 13th, June 3rd and 17th. Particulars
may be had from Mr. Louis B. Prout, F.E.S., 246,
Richmond Road, Dalston.N.E., the Hon. Secretary.

For some time past edible mushroom gatherers
in Australia have noticed that their labours were
much less remunerative than formerly, in conse-
quence of large numbers of the edible fungi being
overturned, broken and the gills eaten. The
culprits turn out to be birds, especially southern
stone-plovers {Burhimts grallarius Lath.) ; but
whether they are in search of insects found among
the gills, or whether they eat the fungi, is not
quite clear.

On Christmas Eve last the East Goodwin Light-
ship was placed in communication, by wireless

telegraphy, at a distance of over twelve miles, with
the South Foreland Lighthouse on the coast of
Kent. One of Mr. Marconi's assistants is staying
for a time on the light-ship, to instruct the officials

in the use of the instrument. It will be remem-
bered we, to some extent, described the system on
page- 148 of this volume. The signals from the
Goodwin Sands are working admirably. To the
delight of the staff on the lonely ship theyexchanged
Christmas greetings with their families on shore.

Specimens by Post to and from Abroad.— It

will no doubt be of interest to collectors to note
that in connection with the reduction of the foreign

postage rates, natural history specimens, dried or
preserved animals and plants, geological specimens,
etc , can be forwarded at the sample rate when
they are not sent for commercial purposes, and
are packed in accordance with the sample post

regulations. The sample rate referred to is 4 ozs.

for one penny, with a limit of 12 ozs., and is

applicable to all countries in or out of the Postal
Union.

—

Edwd. A. Martin, 69, Bcnsham Manor
Road, Thornton Heath.

New British Orchid.—Writing to the January
"Journal of Botany," Mr. Herbert Goss, F.L.S.,

says: " WT

hen I was staying, in Cumberland last

June and July, I found a species of Orchis plentiful

in two or three bogs on the fells, about 1,000 feet

above sea level, between Borrowdale and Watend-
lath. I thought the species was a very stunted

form, of O. latifolia, and therefore did not trouble

to gather more than about ten or twelve speci-

mens. The plant has been submitted to Mr.
R. A. Rolfe, who identifies it with 0. cruenta

Muhl. in Oeder Fl. Dan. t. S76 ; Retz Prodr.
Fl. Scand. ed. ii. p. 205 ; O. latifolia var. cruenta

Lindl. Gen. and Sp. Orch. p. 260 ; and adds,
Rchb. f. (Fl. Germ. xiii. p. 53) makes it a form
of 0. incarnata, a plant much confused with 0.

latifolia in books, if indeed both are not forms of

one species. It is, however, an interesting dis-

covery, as the plant is not previously recorded
from Britain. I have placed specimens in the
British Museum and the Kew Herbaria. It is a

native of northern and central Norway and the

Swedish borders of Finland." We congratulate
Mr. Herbert Goss on his discover)-.

Albinism in Flowers.—There is a large patch
of bugle (Ajuga rcptans) in Middlewood, about four

miles south-east of Stockport, having spikes ot

white, pink, red and blue flowers, the first two
predominating. With respect to albinos (vide

pp. 92 and 93) of normally yellow flowers, the

following might be cited : wild radish has both
yellow, white and lilac forms. The primrose is

occasionally white, and sometimes assumes a
reddish colour when growing on a clay soil.

Grindon, in his Manchester flora, published 1859,
mentions a white variety of the yellow cow-wheat
(Melampyrum pratcnsc) as growing abundantly by the

sides of the road between Hayfield and Kinder
Scout, Derbyshire. It may interest some of your
readers to know that it is still very abundant in

the same locality, the normal form being rare in

that neighbourhood. In some composite flowers,

such as mayweed, chamomile, etc., some of the
disc florets, even near the centre, may be seen

changed into white ligulate ones, which is albinism

accompanied by a change of form. They are often

also without ligulate ray florets. I have seen

several plants of Solamim dulcamara which bear
pure white flowers each year.

—

J. McDonald,
2, Co-operative Street, Hazel Grove, Stockport. .
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CONDUCTED BY JAMES QUICK.

Nuclei of Condensation.—Much useful work
has been done by Aitken and others upon the

essential part played by nuclei of some kind in

effecting condensation in the atmosphere. Still

the subject requires more data. Mr. C. T. R.

Wilson, in a paper read recently before the Royal
Society, takes up the matter and discusses the

relative efficiency of the Rontgen and the

Uranium rays, as well as of electrical discharges
from points, in producing condensation. It is

found that the nuclei from these rays require

about the same expansion of the air to bring the

latter to supersaturation point. In the case of

moist air exposed to ultra-violet light, and when
the radiation is weak, the nuclei require as great a
degree of supersaturation as the above. If the

radiation is stronger, however, these nuclei appear
to grow, and the expansion required for condensa-
tion then depends on the intensity of the ultra-

violet light and on the time for which the gas has
been exposed to the rays before expansion.

New Influence Electrical Machine.—An
interesting new form of influence electrical machine
was described recently before the Physical Society,

by Mr. W. R. Pidgeon. As regards the rotating

discs and earthing arrangements, it is similar to a
Wimshurst machine. Each sector, however, is

embedded in an insulator, and only the brass knob
projects. The sectors receive their charge at a
moment when they stand between charged inductors

and when their capacity is at a maximum. Each
sector carries forward a double charge as compared
with that carried forward by a machine without
inductors.

British Association Meeting at Dover.—
The Bristol meeting of the British Association in

September last was one of the most successful

held for a considerable number of years. This
year's meeting at Dover, although perhaps the

town and neighbourhood do not offer quite the
same scientific attractions as Bristol, should prove
quite as interesting. The meeting of the French
Association is arranged to be held contemporane-
ously at Boulogne, and the two bodies will

exchange visits. A statue of the poet Campbell
•will be inaugurated while the members of the
British Association are at Boulogne, and Dr. Chas.
Richet, Professor of Physiology in the University
of Paris, has consented to deliver one of the
evening discourses at Dover.

Specific Resistance of Steels.—An interesting

paper, by H. Le Chatelier, dealing with the varia-

tion in the specific resistances of specimens of steel,

has appeared in " Comptes Rendus." His results

show that the resistance increases with the amount
of carbon ; the average increase being seven mi-
crohms for one per cent, of carbon by weight. The
resistance also increases with both silicon and
manganese. With the former about seven mi-
crohms for one per cent, increase, and with the
latter about five microhms.

The Zeeman Effect.—At the beginning of

1897, Dr. Zeeman reported his observations
upon the effect produced upon a source of light

when placed in a strong magnetic field. The
spectral lines emitted by that source of light are
modified according to the direction in which
they are seen through the spectroscope. When
the light is viewed with the slit of the spec-

troscope across the lines of magnetic force, each
spectral line is split up into a triplet. More-
over, these three lines are plane polarized. When
the light is viewed along the lines of force, the
original spectral line becomes a doublet, and these
are circularly polarized.

Regarding the Zeeman effect, Professor Fitz-

gerald points out that the converse of this should
exist. It is quite possible, he says, that if a
circularly polarized beam of sunlight were passed
through a strongly absorbing gas, it would
magnetise it to an observable extent. Professor
Fitzgerald is having the experiment tried, and
some interesting results may be looked for.

Space-Telegraphy.—Sometimes a physicist is

asked : What is the practical use of so much
theorising upon the properties of the ether in

space ? But surely such a questioner has been
answered during the last two years. Space -

telegraphy has grown apace in this period, and
especially during 1898. December last, saw three

very important papers read before the Institution

of Electrical Engineers by three of the foremost
workers upon the subject: Professor Oliver J.
Lodge, On " Improvements in Magnetic Space-
Telegraphy "

; Mr. W. H. Preece, on " Etheric
Telegraphy"; and Mr. Evershed, on " Telegraphy
by Magnetic Induction." Theoretical reasoning
and experimental results were given in detail, the
result being that a general system of space signal-

ling looks decidedly hopeful. Considering, how-
ever, the amount of work that has been done and
is being carried on by Marconi, more reference

might, perhaps, have been made to him in the
those, papers than was done. Marconi's system
is capable of signalling a distance of twenty
to twenty-five miles. Successful work has been
done in England, Ireland and elsewhere, and it is

reported that arrangements have been sanctioned
by the various authorities for further trials between
important stations.

Coherers.—The interest taken in the so-called

"Wireless Telegraphy " has produced many forms
of experimental coherers for receiving the wave
impulses, and transforming them. A sensitive

coherer is described by Arons in " Wiedemann's
Annalen." It is made by cutting a fine line across

a thin strip of tinfoil stuck on glass, laying a little

metallic powder over it, adding a drop of Canada
balsam, and covering it with a cover-glass. On
exposing such a coherer to the electric waves, full

contact will generally at once be produced,
especially when the particles are at all dense.

There are, however, difficulties to be got over

in the working of coherers. Not only are they
affected by electrical impulses, but sound waves
also affect their resistance. This influence depends
upon the pitch of the sound. In some experiments
upon this point a Branly coherer, consisting of

copper filings, was placed in the focal line of a
Hertzian mirror. Of some twenty organ-pipes

sounded near, only one produced a deflection, but

this deflection was not less than that due to

electric waves.
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Note.—Mr. J. H. Cooke is obliged, on account

of increasing professional work, and for other

reasons, to discontinue conducting the department

of Microscopy in Science-Gossip. We lose his

assistance with much regret ; but are glad to

inform our readers that he will continue to be an

occasional contributor to our pages.

—

Ed. S.-G.

Departmental Editor for Microscopy
Wanted.—The Editor of Science-Gossip will

be pleased to hear from any gentleman who is

willing to take the post of Honorary Editor of the

Microscopy Department in Science-Gossip. The
Editor will explain details on communication by
letter to no, Strand, London, W.C. One living

in or near London would be preferred, though that

is not a necessary qualification.

Flotation of Foraminifera.—I am glad that
my note on this subject has elicited a reply from
so experienced a mounter as Mr. Earland (ante

p. 237). At the same time, there are several
points I should like to raise and questions I would
ask him. I am not quite convinced, foe example,
that the flotation method, which he admits will

only separate the lighter forams, is not somewhat
on the same footing as the coal sectioning nos-
trums which will only work with certain kinds
of lignite. If I have laid rather great stress on the
difficulties introduced by "capillary attraction,"
it is surely desirable that these difficulties should
be taken into account instead of being ignored,
as is the case with most writers. I cannot claim a
very extended experience of the flotation method,
as all but one of my attempts have ended in
failures owing to this very cause. Some eighteen
years ago I received from correspondents packets
containing from a quarter of an ounce to one ounce
of sands from Leghorn and sponge sands from
Turkey and other localities, and though there
were plenty of Foraminifera to be picked out
by hand from them I found that when thrown
into water the floating portion contained,
apparently, quite as large a proportion of
sand as that which sank. Some pound or
so of sands collected at Margate, Woolacombe
and other localities give the same results, and
after wasting many hours at different times in
endeavouring to obtain even a small pinch of
flotsam containing sufficient Foraminifera to allow
of spread slides being mounted, I gave up Fora-
minifera as hopeless, and took to diatoms, as
being easier to clean. Quite lately the use of the
paper funnel, mentioned in my note, suggested
itself to me, and I tried it on some Colwyn Bay
sand. Seeing that the quantity at first used was
not very large, the " small pinch " of nearly pure
floated material can hardly be said to have been
unsatisfactory, although a second attempt with
rather more material yielded less Foramini-
fera. My next attempt was on some of the
Mediterranean sponge sand, and here I found

flotation a complete failure. When introduced
through the paper funnel, this sand would carry
down a sausage-like cylinder of entrained air, and
when the bubbles rose to the surface and burst, the
fine sand would cling to the surface film with far

more tenacity than the Foraminifera. It is thus
evident that however successful flotation may be
in experienced hands, working with certain classes
of material, the scrappy directions given in books
are calculated to mislead a beginner. The omission
of any reference to this "capillarity" difficulty is

one of the chief causes of failure. I should be very
grateful if Mr. Earland would kindly give us the
benefit of his experience on the following points :

(1) Whether he has succeeded in separating
Foraminifera from this Mediterranean sponge sand
by flotation, and, if so, what precautions are neces-

sary ? (2) Whether this can be done successfully

with the small quantities that one commonly
obtains in exchanging, so that the yield, however
small, may be free from sand ? (3) Whether in work-
ing with larger quantities of material he experiences
any difficulty owing to the Foraminifera being car-

ried down and covered up by the descending sand-
grains ? If so, how can this loss be minimised by
properly choosing the size and shape of the vessel in

relation to the quantity of sand operated on ?

—

(Dr.)

G. H. Bryan (F.R.S.), University College, Bangor.

Human Pediculi.—Mounted by the following

method human body-lice form most interesting

objects. Wash thoroughly with water, place
under a cover-glass with water, and press out the
blood which they generally contain. Clean again
with water and a camel-hair brush. Lightly dry
with blotting-paper, and mount at once in Farrant's

medium. The object thus prepared, viewed either

as a transparent or an opaque object, shows the
trached system most beautifully, even to the tiniest

branch. On no account should Canada balsam be
used as a mountant. By making acquaintance with
the officials at a workhouse, any amount of material

can as a rule be obtained.

—

Frederick Noad Clark,

Paddington Infirmary, Harrow Road, London, W.

A Good Cement Varnish.—A thoroughly satis-

factory cement varnish may be manufactured as

follows with great ease. Two solutions are first

made, viz., a small quantity of Canada balsam and
an equally small quantity of storax balsam are

dissolved together in a little benzene, and again

some shellac is dissolved in alcohol. It may be
observed that shellac is almost insoluble in ben-

zene, while neither of the balsams mentioned are

quite soluble in rectified alcohol. However, on
mixing about one volume of the balsam solution

with about three volumes of the shellac solution,

the shellac is precipitated in a very fine state of

division. On using the mixture, it is shaken up
and applied with a small brush to> the edges of a

balsam or dammar-mounted preparation. At first

it seems muddy, but in a few minutes it dries on
the edge of the thin cover and becomes quite clear.

This varnish never gets too hard or tacky, and, as

far as I am aware, does not crack and is extremely
durable. Two or three coats applied is sufficient

to cement the thin cover firmly on to the slide, and
the whole may be finished with zinc white cement
and decorated with black or blue rings, etc. I

would earnestly entreat all microscopists to banish

gold size and asphalt varnish from their cabinets.

Some French and German microscopical works
barely mention these two articles, and they add
that "they are much employed in England."

—

(Dr.) P. Q. Keegan, Patterdah, Westmorland.
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Royal Meteorological Society. — At the

meeting of this Society, held on December 21st

at the Institution of Civil Engineers, Westminster,
Mr. F. C. Bayard, LL.M., President, in the chair,

Capt. A. Carpenter, R.N., D.S.O., F. R. Met. Soc,
gave an account of the hurricane which caused so

much devastation in the West Indies in September
last. The cyclone passing eighteen miles south of

Barbados swept over the southern half of St.

Vincent Island then took a north-west direction

towards Aves Island, its rate of progression being

about 7^ miles per hour. From here it pursued
a northerly course for 450 miles, passing between
Puerto Rico and the Windward Islands. It then

swerved to the north-west for 600 miles, when it

re-curved to the north-east. Its diameter was
eighty miles as it approached Barbados, and 170
miles after leaving St. Vincent. The actual storm-
centre (in which the force of the wind greatly

increased) was only thirty-five miles in diameter,

until St. Vincent was passed, but after that the

strength of the wind extended to 170 miles from its

centre. The diameter of the calm vortex or "eye"
of the storm was not less than four miles. The
storm was accompanied by very heavy rainfall, the

amount at St. Vincent being about fourteen inches

in the twenty-four hours ending at 9 a.m. on the

12th. The barometer at the Botanic Gardens,
Kingstown, on the nth, fell from 29-539 inches at

10 a.m, to 28'509 inches at 11-40 a.m , a fall of 1-03

inches in 1 hour 40 minutes. In Barbados 11,400
houses were swept away or blown down and 115
lives were lost ; and in St. Vincent, 6,000 houses
were blown down or damaged beyond repair and
200 lives lost. Mr. W. H. Dines, B.A., F.R. Met.
Soc, read a paper on the connection between the

winter temperature and the height of the barometer
in North-Western Europe. From an examination
of the records of the barometer and temperature at

several observatories, extending over many years,

the author is of opinion that the winter temperature
at a place in Western Europe has no connection
with the height of the barometer at that place, and
that in winter it is just as likely to be cold when
the barometer is below the average as when
it is above the average. The annual meeting
was held on January 18th, at the Institution of
Civil Engineers, Westminster, Mr. F. C. Bayard,
LL.M., President, in the chair, who was re-

elected President for the ensuing year. The
council, in their report, stated that owing to the
premises now occupied by the Society, at 22, Great
George Street, being required by the Government,
they had been obliged to take a suite of rooms at

70, Victoria Street, Westminster. Mr. Bayard, in

his Presidential Address, gave an account of the
Government meteorological organizations in

various parts of the world, and enumerated the
number of observing stations associated with each
organization. In most countries forecasts of the
weather are issued, and Mr. Bayard gave some
interesting particulars as to the success attained

by each office. The amount of money voted by
the various Governments for the support of

Meteorology showed what a very small portion of

the revenue of the different countries goes towards
the promotion of this science. In the British
Isles it is two shillings and sixpence per square
mile, but only about one-third of a farthing per
head of the population. The address was illus-

trated by a large number of lantern slides showing
views of the various observatories, and portraits of
the directors.

South London Natural History Society.—
January 12th, 1899. The President in the chair.
Mr. West, of Greenwich, presented to the Society
specimens of 125 species of Hemiptera-Heter-
optera to form a nucleus for a reference collec-

tion. Mr. Carpenter exhibited specimens of
Apatura iris, bred from New Forest larvae, with
notes on their hibernation. He and other members
complained bitterly of the damage which was
being done by some of the local dealers, who used
ropes and sails, and beat the bushes with stout
cudgels, effectually smashing and destroying the
sallows. Mr. Tutt brought further specimens of
the genus Zygaena, received from M. Oberthur, of
Rheims, and read some notes on them. Mr.
Lucas, specimens of recent uninvited visitors to
Kew Gardens, Periplaneta americana, P. australasiae,

and Panchlora maderae from the Belgian Congo
Anisolabis annulipes (?) from Penang, and Phillo-

dromia sp. from Zomba, British Central Africa.

Mr. Moore, male and female larvae, larval cases,

pupae, and female imagines of the large psychid
moth, Ocketicus kirbii, received from Antigua, West
Indies, and contributed notes. Mr. Malcolm Burr,
a wonderfully clever imitation of a grasshopper in

porcelain from China, and a case containing a
species frbm each group in the various sections of

the Orthoptera to aid in illustrating Mr. Stanley
Edwards' paper, together with various species

showing protective resemblance. Mr. Edwards
brought a large number of specimens of Orthoptera,
chiefly from Borneo, the Mantidae and Phasmidae
being very well represented. Among the Locustidae
he showed were a number of the curious Phasmid-
like Proscopias, from South America. Mr. Edwards
then read a paper on the Orthoptera, devoting his

remarks chiefly to the Phasmids and Mantids.
A discussion ensued, and among others Messrs.
Burr and Tutt gave interesting accounts of their

observations of the habits of the European repre-

sentatives of these two families.

—

Henry J. Turner,

Hon. Report. Secretary.

Leicester Literary & Philosophical Society.
—The usual meeting of Section D, or Botany, was
held on December 22nd, 1898. Among the exhibits

were : section of the stem of elm showing rings of

growth, and of Eucalyptus and Rubus chamaemorus.

Mr. John Harrison, junr. read an interesting paper
on " Grasses." In the course of his remarks
Mr. Harrison reminded those present that animal
existence in the world mainly depended upon
plants belonging to the Graminaceae, as they com-
prised the important food plants, maize, wheat,
barley, oats, rice, rye and grass. Nature adapts

them to their place of growth : in dry places they

are furnished with particular formations for sus-

tenance, many in fact having become arbores-

cents ; in cold regions they are provided with thick

fibrous roots. Stolons are characteristic of those

growing on the sea-shore ; broad leaves of those

in sunny places ; while the leaves are tough and
curved of those whose home is among the rocks.

—

(Miss) J. W. Read, Hon. Sec.
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NOTICES OF SOCIETIES.
Ordinary meetings are marked +, excursions *

; names o]

persons following excursions are oj Conductors.

City of London Entomological and Natural History
Society.

Feb. 7.— 1 Paper on "The Mollusca." F. B. Jennings.
„ 21.— ] Notes on " Spilosoma lubricipeda." A. W. Mera.

H. A . Sauze, Hon. Sec.

North London Natural History Society.

Feb. 2.—+" Notes on the Nesting Habits of Birds." O. G.
Pike.

,, 16.—t" Some Notes on the Relation of Insects to Man,
and their Influence on Plants." A. Bacot.

„ 25.
—

-

:'Visit to the Natural History Museum, South
Kensington. Botanical and Geological Sections.

J. W. Gregory, D.Sc.
Mar. 2.—t" Extracts from Letters from the Transvaal."

Miss A. H. Bacot.
,, 16.— i

Short Papers on work in 1898.

,, 25.—*Visit to the Royal Botanical Gardens. J. S.

Comrie.
,, 30.—fDebate :

" Which Science is the better adapted
for the elucidation of Biological Problems —
Botany or Entomology ? " Opened in favour of
Botany bv M. Culpin ; of Entomology by L. B.
Prout.F.E.S.

April 20.—-f'My trip to the Cariboos" (with lantern illustra-

tions). W. S. Sebright Green, F.R.C.I.
May 4.— t" Comets and Meteors." C. Nicholson, F.E.S.

,, 18.—+" Notes on a Tour in the Swiss Alps." C. B.
Smith.

,, 19 to 22.—*Excursion to the New Forest. C. Nichol-
son, F.E.S.

,, 22.— 'Alternative whole-day Excursion to Cuxton. L.
B. Prout, F.E.S.

,, 27.—*Half-day in Epping Forest. The President.

Clapham Junction Y.M.C.A. Natural Science Circle.

Feb. 8.—^Geological Lecture. Prof. J. Logan Lobley, F.G.S.
,, 22.—t" Interesting Features of Plant Life." Lime-light

views. W. H. Griffin.

Mar. 8.—-(-Lecture on " Chemistry," with experiments. \V.
G. Whiffen. F.I.C., F.S.C.I.

,, 22.— +" South Africa." Lime-light views. Duncan
Milligan, F.R.A.S.

.April 5.—J" The position of Insects in regard to Man and
their influences on Plants." A. Bacot.

Hon. Sec, F. W . Cannon, 1, Glycena Road, S.W.

Selborne Society— Croydon and Norwood Branch.

Mar. 23.—t" Birds and Bird Protection." E. A. Martin,
F.G.S. Croydon Liberal Association Rooms,
8.30 p.m.

Streatham Geological and Natural History Society.

Feb. 4.—t" The Inhabitants of a Pond." H. K. Hunter.
,, 18.—t" On ths Excursion to Heme Bay." J. P.

Johnson.
Mar. 4.—{Short Papers on Summer Excursions.

Hon. Sec, L. W.J. Costello,

Callington, Stanhope Road, Streatham, S.W.

Hull Scientific and Field Naturalists' Club.

Feb. 8.—t" Wireless Telegraphy," with Experiments. T.
W. Ireland, M.A.

,, 22.—f'The Mosses of the East Riding." Lantern
views. J.J.Marshall.

Mar. 8.—+" Shooting Stars." J. A. Ridgway.
,, 22.—t" Electrical Measurements," with Experiments.

J. T. Riley, D.Sc, A.R.C.Sc.I.

The Meetings are held at 72, Prospect Street, Hull, at 8 p.m.

T. Sheppard, Hon. Sec.

Tunbridge Wells Natural History and Philosophical
Society.

Feb. 3.—f'The Fallaciousness of the Senses." Miss Cooke.
,, 17.—-[-Specimen and Microscopical Meeting. "Some

Movements of Plants "
; R. R. Hutchinson.

Mar. 8.—f" Wonders and Romance of Insect Life." Lan-
tern. F. Enoch, F.L.S., F.E.S., F.R.H.S. 3p.n1;

,, 24.—f'The Chaldean Genesis." H. S. Roberton,
B.A., B.Sc.

April 7.—r" British Vegetable Gall Formations." E. T.
Connold.

,, 21.—{Specimen and Microscopical Meeting. "Insects'
Metamorphoses," H. de C. Child.

Hon. Assist. Sec.,R. R. Hutchinson, Belmont, Princes Street.

'Preston Scientific Society.

Feb. 8.—t" Animals in Art." Fredk. Garnett.
,, 22.—j" The Land and the Labours cf a Singular

Savant." A. Hewitson.

F-jb. 1, 2, 6, 9, 10, 13, 15, 16, 20, 2i, 23, 24, 27.— ) Sectional
Meetings and Instruction Address in Micro-
scopic Mountings, Geology, Botany, Astronomy,
Photography and Natural History.

Lecture Hall, 119, Fishergate.

W. H. Heathcote, F.L.S., Sec.

IMPORTANT NOTICE.
The Proprietor of Science - Gossip having

decided to manage the business department from
an independent office at no, Strand, London,
W.C., all subscriptions, advertisements and pay-
ment for advertisements must in future be sent to

that address, and no longer to the Nassau Press.

We desire to refer our readers for full explana-
tion to advertisement page iv., accompanying this

number.

Note.—We regret that a number of articles,

also some notes on Microscopy, Science Abroad,
Geology, and notices of New Books unavoidably
stand over for want of space.

—

Ed. S.-G.

NOTICES TO CORRESPONDENTS.
To Correspondents and Exchangers.—Science-Gossip

Is published on the 25th of each month. All notes or other
communications should reach us not later than the 18th of
the month for insertion in the following number. No com-
munications can be inserted or noticed without full name
and address of writer. Notices of changes of address
admitted free.

Business Communications.—All Business Communica-
tions relating to Science-Gossip must be addressed to the
Proprietor of Science-Gossip, no, Strand, London.
Subscriptions.—Subscriptions to Science-Gossip, which

may commence with any number, at the rate of 6s. 6d for
twelve months (including postage), should be remitted to

the Office, no, Strand, London, W.C.
Editorial Communications, articles, books for review,

instruments for notice, specimens for identification, etc., to

be addressed to John T. Carrington, no, Strand, London,
W.C.
Notice.—Contributors are requested to strictly observe the

following rules. All contributions must be clearly written
on one side of the paper only. Words intended to be
printed in italics should be marked under with a single line.

Generic names must be given in full, excepting where used
immediately before. Capitals may only be used for generic,
and not specific names. Scientific names and names of

places to be written in round hand.
The Editor will be pleased to answer questions and name

specimens through the Correspondence column of the maga-
zine. Specimens, in good condition, of not more than three
species to be sent at one time, carriage paid. Duplicates
only to be sent, which will not be returned. The specimens
must have identifying numbers attached, together with
locality, date and particulars of capture.
The Editor is not responsible for unused MSS., neither

can he undertake to return them, unless accompanied with
stamps for return postage.

EXCHANGES.
Notice.—Exchanges extending to thirty words (including

name and address) admitted free, but additional words must

be prepaid at the rate of threepence for every seven words

or less.

Science-Gossip for years 1874-78, 1S80, '81, 'S3, '85, '86, '87,

n vols., bound; exchange for books or offers.—W. Banks,

10, Heckford Terrace, Union Road, Poole.

Ross-Zentmayer microscope, all fittings and quantity of

objectives, cost £47. Wanted, a first-class binocular.— Sir

C. Purcell Taylor, Bart., D.Sc, 7, Great Ormond Street, W.C.
Offered, " Hogg on the Microscope," quite new ; also H.

sericea, arbustoruni, Hy. nitidula, fulva, Lim. glabra, palus-

tris, truncatula, Planorbis dilatatus, glaber (parvus), and
many others. Wanted, foreign cones, mitras, or cypraeas.—

F. C. Long, 7, Veevers Street, Padiham, Lanes.

Wanted, small acetylene generator, suitable for magic
lantern; will make offers, photographic or microscopic- A.

Nicholson, 67, Greenbank Road, Darlington.

Wanted, Coleoptcra (British and foreign), also store boxes,

in exchange for South African Coleoptera, Lepidoptera, etc.,

plants, shells, or micro material.—Delancey Dods, Box 634,

Cape Town, South Africa.

Desire exchange two white Angora rabbits (buck and
doe), S months, and concertina, for eggs, butterflies, cabinet,

appliances for collecting, writing desk, or anything useful.—

F Longbottom, 6, Nelson Street, Wisbech.
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WATKINS AND DONCASTER,
Naturalists and Manufacturers of Entomological Apparatus and Oabinets.

N.B.- -For Excellence and Superiority of Cabinets and Apparatus, references are permitted to distinguished

Patrons and Colleges, &c. Catalogue (66 pp.) sent post free on application.

Now ready—The Exchange List and Label List, Compiled by Ed. Meyriok, B.JL, F.L.S., F.E.S., according

to his recent "Handbook of British Lepidoptera." Exchange Lists, l$d. each, 8d. per doa:., o*

is. per 100. Label Lists, Is. 6d. each.

Plain Ring Nets, Wire or Cane, including stick, 1/3, a/-, 2/6

Folding Nets, 3/6 and 4/-

Umbrella Nets (self-acting), 71-

Pocket Boxes, 6d. ; corked both sides, gd., 1/-, and 1/6.

Zinc Relaxing Boxes, od., 1/-, 1/6, and 2l-

Nested Chip Boxes, 4 dozen, 8d„ 1/9 gross

Entomological Pins, mixed, 1/6 per oz.

Sngaring Lanterns, 4/6 to 10/6

Sugaring Tin, with brush, 1/6, 2/-

Sugaring Mixture, ready for use, 1I9 per tin

Mite Destroyer (not dangerous to use), 1/6 per lb.

Store Boxes, with Camphor Cells, 2/6, 4/-, 5/-, and 6/-

Dltto, Book Pattern, 8/6, 9/6, and 10/6

Setting Boards, flat or oval, i-hr,6d. ; ij-in., 8d.; ij-in., gd.
;

a-in., iorf. ; 24-in., 1/-; 3-\a., 1/2; 3%-in., 1/4; 4-ln., 1/6;

4i-in., 1/8 ;
5-in., 1/10. Complete set of 14 boards, 10/6

Setting Houses, 9/6 and 11/6 ; corked back, 14/-

Zinc Larva Boxes, gd., 1/- Brass Chloroform Bottle, 2/-

Breedlng Cage, 2/6, 4/-, 5/- and 7/6

All Articles enumerated are kept in stock, and

Taxidermist's Companion, i.e., a pocket leather case, containing

most useful instruments for skinning', 10/6

Scalpels, 1/3 ; Label Lists of Birds' Eggs, 3d., 4<J., 6d.

Scissors, per pair, 2/- Setting Needles, 3d. and 6d. per box

Coleopterlst's Collecting Bottle, with tube, 1/6, 1/8

Botanical Cases, japanned double tin, 1/6, 2/9, 3/61 4/5, 7/6

Botanical Paper, 1/1, 1/4, 1/9 and 2/2 per quire

Insect Cases, Imitation mahogany, 2/6 to n/-
Cement for replacing Antennae, 6i. per bottle

Forceps for removing Insects, 1/6, 2/-, 2/6 per pair

Cabinet Cork, 7 x 3i, best quality, 1/4 per dozen sheets

Pupa Diggers, in leather sheath, i/g. Insect Lens, i(- to 8/-

Glass Top and Glass Bottomed Boxes, from 1/4 per dozen

Label Lists of British Butterflies, id.

Ditto Land and Fresh-Water Shells, 2d.

Ege Drlls, 2d., 3d., 1/- ; Metal Blow-pipe, *d. & 6d.

Our New Label List of British Marco-Lepidoptera, with Latin and
English Names, 1/6. Our new Catalogue of British Lepldopteri

(every species numbered, 1/- ; or on one side for Labels, 8/

can be sent immediately on receipt of order.

The "DIXON" LAMP-NET (fDYalaable for taking Moths of Street Lamps without climbing the lamp-posts, Z/6.

CABINETS.
The following are the prices of a few of the smaller sis

„ Minerals and Dried
Insect. Eggs.

PlantS) Fossils, &c.

4 Drawers

6

13/6

17/6

12/.

16/6

10/6

15/-

Special Show Room.
; for measurements and larger sizes see Catalogue.

Minerals and Dried
Plants, Fossils, &c.

8 Drawers.

Insect.

- 33/-

• 45/-

Eggs.

3o/-

. 56/-

25/-

45/-

A LARGE STOCK OF INSECTS AND BIRDS' EGGS
Birds, Mammals, &c, Preserved and Mounted by First-class workmen.

36, STRAND, W.C. (Five Doors from Charing Cross).

TRILOBITES
From the Upper Silurian of Dudley.

Phacops caudatus, is. 6rf. to 15s

Acidaspis coronata, is. to 4s.

Calymene Blumenbachii, 5s. to

12s. 6d.

Phacops Downingias, is.6d. to 5s.

Encrinurus variolaris, is. 6d. to

3S-.'.6d.

Homolonotus, 3s. 6rf. to 7s.

A few Upper Silurian Crinoids, Corals and Brachiopods.

COLLECTIONS TO ILLUSTRATE GEOLOGY AND PHYSIOGRAPHY.

Catalogues Post Free.

THOMAS D. RUSSELL, Mineralogist

78, NEWGATE STREET, LONDON, E.C.

MARINE BIOLOGICAL ASSOCIATION OF THE

UNITED KINGDOM.
THE LABORATORY, PLYMOUTH.

The following Animals can always be supplied, either living or

preserved by the best methods:—
Sycon ; Clava, Obelia, Sertuiarla ; Actinia, Tealla, Caryophyllia,

Alcyonium; Hormiphora (preserved); Leptoplana; Lineus,

Amphiporus; Nereis Aphrodite, Arenicola, Lanice, Terebella

;

Lepas, Balanus, Gammarus, Ligla, Mysis, Nebalia, Carcinus;

Patella, Bucoinum, Eledone, PeGten; Bugula, Crisia, Pedicelllna
;

Holothuria, Asterias, Echinus; Ascidia, Salpa (preserved),

Soyllium, Raia, etc., etc.

For Prices and more detailed Lists apply to

THE DIRECTOR. Biological Laboratory. PLYMOUTH.

BIRK8EGK BANK:
SOUTHAMPTON BUILDINGS. CHANCEEY LANE. W.C

TWO-AHD A-HA1F per CENT. INTEBEMT allownd on DEPOSITS
repayable on demand. TWO per CENT, on CURRENT ACCOUNTS. r,n

the minimum monthly Glances, when not drawn below ,£100. STOCKS
and 8HABE8 purchased and sold.

8AVIMQ8 DEPARTMENT.
For the encouragem ent of Thrift the Bank receives small sums on deposit

»nd allows Interest montnlv on each completed £1.

BIEKBECK BUILDING SOCIETY.
HOW TO PURCHASE A HOUSE FOR TWO GUINEAS ^EK MONTH

BIEKBECK FREEHOLD LAND SOCIETY „„„™HOW TO fUKCHASE A FXOT OF LAI-U FOB 5s. FEB MONTH.
•. Th* B1RKJI*<TK ALMANACK., with full particulars, post free.

siisHEt 1§E1 TBANCIS BATENSfBOFT. Manager

PHYSIOGRAPHY and GEOLOGY.

COLLECTIONS & MICROSCOPIC SLIDES
As advised by Science and Art Directory, arranged by

JAMES R. GREGORY & CO., Mineralogists, &c,

To Science and Art Department, British, Indian and Colonial

Museums, &c.

NOVELTIES and RARE GEMS and PRECIOUS STONES.

Mineral Specimens for Museums and Collectors, and all purposes.

Rock Specimens and Microscopic Sections of Rocks and
Minerals cut to order.

New and Valuable Mineral Specimens constantly arriving.

Stores and Offices : 1, Kelso Place, KENSINGTON, W.
New Catalogues and Lists Free.

TO GEOLOGISTS.
"Fifth Year of Distribution.''

TYPICAL COLLECTIONS FROM FAMED BARTON SERIES
(MIDDLE EOCENE)

30 Varieties, over 100 Specimens in each Series, boxed, named and
localized.

Series No. 1, Barton Mollusca, by parcels post, on receipt of

postal order, 3s. .

Series No. 2, Barton Rarer. ) Subscribers' names received.

Series No. 3, Barton Rarest. I Payment on delivery. Orders

Including Mollusca, from the
f

for Series 2 and 3 executed in

Oligocene, Hordwell, Hants. I rotation at 3s. each.

E. CHARLES, Naturalist, Highcliffe on-Sea, Christchurch, Hants-

N.B.—These Collections have been highly appreciated in

Great Britain and France.

MICROSCOPICAL.
Well-mounted objects, especially suitable for exhi-

bition, for sale (from 6d.), or exchange for good

unmounted material in fair quantities ; send for lists.

OBJECTS SENT ON APPROVAL.

FRANK P. SMITH, 15, Cloudesley Place, Islington, N.
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JOHN J. GRIFFIN & SONS, Ltd.,

Chemical, Philosophical and Photographic Instrument Makers,

MAKERS TO THE ADMIRALTY, WAR DEPARTMENT, INDIA & COLONIAL GOVERNMENTS.

Physical and Chemical Apparatus of Every Description.

BATTERIES.

ELECTRICAL

MACHINES.

RESISTANCE BOXES.

GALVANOMETERS.

INDUCTION COILS.

SOUND, HEAT d LIGHT!

APPARATUS.

Registered Form of Gold Leaf Electroscope.
Will hold its charge for a week.

Write for Catalog:. -

Particulars.
Wimshurst Machines.

In all sizes. With Glass or Ebonite Plates.

20-26, SARDINIA ST., LINCOLN'S INN FIELDS, LONDON, W.O.

THE AUTOMATIC CYCLOSTYLE.
THE LATEST IMPROVEMENT IN DUPLICATING APPARATUS.

FURTHER IMPROVEMENTS JUST MADE.

For printing Reports, Speci-
fications, Price Lists, etc., it is

invaluable and soon repays its

cost.

A FEW ADVANTAGES.

i.—No skill required. The
work being done by the
Machine automatically, a
novice can at once obtain per-
fect copies.

2.— Great uniformity of
copies. The pressure being
constant and regular, the
copies are all alike.

3.—The process of re-ink-

lng is made much easier and

EDITOR of

" We can well

Secretaries oj

for preparing mani-

other documents."

" SCIENCE-GOSSIP " says

:

(May, '98, Ho.)

recommend this Machine to

Scientific Societies and others

fold copies of notices or

cleaner. One inking suffices

for 100 to 200 copies, but 2,000
copies may be taken from one
stencil.

4.—Equally adapted for re-

producing written or type-
written matter.

5.—Great speed in taking
copies. It is only necessary
to turn a handle which lifts and
lowers the frace, and time is

gained by having a less number
of re-inkings.

6.—The difficulties which fre-

quently arise in the working
of other duplicating apparatus
entirely dispensed with in the
CYCLOSTYLE.

COMPLETE OUTFIT for REPRODUCING HANDWRITING.
Octavo size, £3 10s. ; Quarto size, £i 15s. ; Foolscap size, £5.

Extras for Reproducing Typewriting: Octavo size, 10s. 6d. ; Quarto size, lis. 6d. ; Foolscap'size, 12s 6d
Fitted with Unmeltable Rollers for Hot Climates, £1 Is. extra, any sue up to Foolscap.

To those requiring a cheaper process, less easy of manipulation, the following is suitable:

—

THE "NEO-CYCLOSTYLE'' HAND-ROLLER PROCESS.
Prices from 25s. Unmeltable Rollers for Hot Climates supplied at an extra cost.

THE CYCLOSTYLE CO., 34, SNOW HILL, LONDON, E.C.

London : Printed by The Nassau Press, St. Martin's Lane, W.C., and Southwark, S.E.,


