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HIS renowned naturalist,
whose theory respecting
the origin of man has been
the occasion of so much
animateéd controversy, died
on Thursday, April 20, at

his residence Down House, near

Orpington, England. He was the

son of Robert Waring Darwin, and

was born at Shrewsbury on Febru-
ary 12, 1809. Mr. Darwin was
educated first at Shrewsbury School,

of Lichfield ; he went to the Uni-
versity of Edinburgh in 1825, re-

R

z:x:o:;tergd at Christ's College, Cambridge, where
ptignyg his B A, degree in 1831. -His hereditary
n 6 for the study of nhatural science must have
M, | 22ly perceived by his instructors. The Rev.
mm:’(‘;hw; Professor “of Botany at Cambridge, re-
Lords nf ed him, therefore to Captain Fitzroy and the
o be c‘;l the Admiralty in 1831, when a naturalist was
ditioy ) t950!1 to accompany the second surveying expe-

e ﬁH.M.S. Beagle in the Southern seas.
Beagle lm expedition, that of the Advemfure and
8onjg .’ th826 to 1830, had explored the coasts of Pata-
1831 >, *3@ Beagle, which sailed again December 27,
Wagq :nd. I‘et.urnet_i to England October 22nd, 1836,
in o clentific circumnavigation of the globe. Its
d trioa) m°°t Was, by a continuous series of chronome-
meridimeﬂfmrements, to procure a gomplete chain of
‘ ob“’VIti ces ; there were also important magnetic
‘ the diﬁ‘eons’ but the zoology, botany, and geology of
| D"’Wm ™0t countries visited were examined by Mr.
| bia own He served without salary, and partly paid
| the gy¢; XPenses, on condition that he should have

¢ disposal of his collections.

Bener, of“m-n discovered in South America three new
iea] g, ei:xtmct animals. The Presidentof the Geolo-
\\\ declared that his voyage was one of the

e

under Dr. Butler, afterward Bishop |

mained there two years, and was ° 2 .
‘cal societies,and his treatise on the Cirripcedia,published

most important events for that science. that had occurred
for many years. To the gemeral reader few books of
travel can be more attractive than Mr. Darwin’s Jour-
nal of this expedition, which he first published in
1839, and which has since gane through many editions.
A delightful book for young readers has been compiled
from his Journal, and published with many illustra-
ions by Harper & Brothers, .
Since the voyage of the Beagls, we believe, Mr. Dar-
win has not personally engiged in any distant explora-
tions. He has resided during many years past in Kent,
having married his cousin, Miss Emma We.lgwood, by
whom he had a large family. The honois of several
British and foreign scientific societies, have been con-
ferred upon him—the Royal medal and Copley m. dal
by the Royal Society—and he has been created, by the
King of Prussia, Knight of the order of Merit. He
has frequently contributed to the transactions of the
Geological, Zoological, the Linnzn, and other botani-

by the Ray Society, is one of his works held in much
esteem. Botanists have appreciated his observations
of the habits of climbing plants, and his very interesting |
book, published in 1862, upon the methods by which
the fertilization of orchids is effected through the agen-
cy of c-rtain insects. Mr. Darwin’s reputation is thus
independent of the philosophical theory which he pro- ]
pounds in his essay “ On the Origin of Species by
Means of Natural Selection.” That bold and ingenious
essay, which first appeared in 1859, has b-en printed
by tens of thousans of copies, and translated into
French, German, Italian, Spanish, and other European
languages.

This is not the place to enter upon the discussion of
a subject which has excited the most bitter controversy
in scientific circles ; but we may state that the great
objection to the Darwinian theory is the want of that
direct evidence of facts in.its support which would
surely be forthcoming if it were true. Geology bears
record, in its foesils, of the existence during thousands
of past centuries of many species now extinct ; but we
do not learn from the geologists that they have detected
any one species in the act of transforming itself into |
any other. Within the range even of human observa- l
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tion of some living creatures, it might have been ex-
pected that, seeing the rapidity of their generations
succeeding each other, short-lived as they are, we should
find some recorded instances of such mutation. DBut
the animals which old Egypt worshipped and those of
which we read in old Egypt's fables were such as we
now meet. Allowing, however, the lapse of hundreds
of millions of years, antecedent to all geological dates,
for the change from the simplest to the most coraplete
living form, it is scarcely credible that the modification
of a vegetating structure has produced in animals such
an organ as the eye, much less the brain.

e —

THE ENGINES OF THE ¢ PARISIAN.”

In our last issue we illustrated, as an example of one
of the latest types of English marine engines, the
powerful and compact engines built by, R. Napier and
Sons, Glasgow, for the steamship Parisian—taken from
the Engincer. This vessel is 450 feet long and 46
feet wide. and has 10,000 tons displacement.

The engines are vertical compounds, of the * tan-
dem ” type ; that is, with the cylinders in line with
the keel. In the previous illustration only the rear of
the engines was shown. The accompanying engraving
represents the front, and shows the valve and pump

T.

There are three cylinders, one high pressure and two
low pressure, which are 60 inches and 85 inches res-
pectively, with 5 feet stroke of piston. The crank
shaft is of steel, 20 inches diameter; the crank pins
are 21 inches diameter, by the same length. Steam of
75 pounds pressure is used.

The construction and arrangement of the engines is
80 well shown in the engraving, that we need add but
little by way of explanation. The piston valves are
worked by a link motion, which is peculiar in some
details, especially the rock shaft and levers which
connect the link motion with the valve stems.

These engines are handled for reversing or going
ahead by a single steam cylinder, which is located
behind the central main cylinder, connecting directly by
a rod with the reverse shaft, the arm of which is shown
in the engraving of the main engines, instead of by a
separate engine.

These engines were run at 85 revolutions per
minute, at which speed they indicated 6,020 horse
power. This very high piston speed shows to what
perfection modern workmanship has attained when it
is possible for even so short a time.

--aow-o

THE AMERICAN WORKINGMEN.

Dr. Lyon Playfair, one of the most prominent of English
men of science, and a member of Parliament, who lately re-
turned to his native country from a tour in the United States,
hes published some of the results of his observation of men and
things in this country, which convey some very instructive
and soggestive statements bearing upon the industrial future
of the United States. Coming as they do from a representative
Eoglishman, of large views, thoroughly competent by reason of
his intimate familiarity with the industries of his own country,
and favored with every facility for obtaining accurate informa-
tion, Mr. Playfair's opinions are of special interost.

Mr. Playfair publishes in a reecent number of Macmillan’s
Maguzine, entitled ¢ Industries of the United States in Rela-
tion to the Tariff,” in which we find some material for future
consideration, and some comments on the position of the
workingman in the manufacturing States, which last specially
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interests us here. We shall give, therefore, in the following a
brief summary of the author’s impression on this subject.

Mr. Playfair states that the true American mechanic, by
descent, education and training, is excellently adapted to his
work. His chief centre is in New England, though he is
rapidly spreading everywhere. The original settlers in New
England were men of strong will, and above the average of the
Old Country in education and enterprise. Their early love for
education is shown in the fact that soon after their settlement,
they established Harvard College. These men landed on a
rough, inhospitable coast, covered with wood, and they had
few tools with which to conquer nature. They were obliged to
be men of many resources. In possession perhaps of a single
tool, they turned it to many purposes, and if it did not suit,
they altered it. Thus reliance, inventiveness and industrial
apglication developed together.

he soil of the New England States is the poorest for agricul-
tural purposes, while the climate is not sufficiently changeable
for a large variety of crops. The rocky and poor soil upon
which the early settlers landed, forced the increasing popula-
tion into manufaetures and commerce, so that they acquired
habits of industry and thrift. As they gradually extended
westwards and southwards, better climate, land and raw
material opened up new sources of wealth, and the qualities
acquired by the first colonists enabled their descendants to take
advantage of improved conditions.

The New Englanders never forgot that their superior educa-
tion had been of powerful assistance to them as early settlers,
and they kept up knowledge among their descendants. 1t isa
rule among Americans that the schoolhouse must precede the
factory, and that capital applied to industry without knowledge
is worthless.

Even the Puritan sense of religion, Mr. Playfair believes,
has had t effect on manufactures. The commandment,
¢ Thou shalt not steal,” is carried out in manufactures. When
cotton goods are sold, the material is wholly cotton, and is not
weighted with China clay or sulphate of baryta. The 600,000
muskets sent out to Turkey during the war, were made to shoot
and not to sell.

American goods, he affirms, are dear, but they are true and
good. The example of New England spreads over the Union,
and has produced an honest and efficient workman everywhere.
The high price of labor gave a great stimulus to the invention
of labor-saving machinery, while the patent laws wisely en-
couraged inventions.

Thus, the true American mechanic is generally superior to,
though not dearer, than the mechanics who enter by immigra-
tion. He is too dear for inferior work. Baut even in the case
of imported labor, American industry has a great advantage
over other countries, The emigrant arrives in the fall power
of production, while the country which sent him forth had to
pay for his childhood, during the years in whichthe possessed
no productive value.—Manufacturer and Builder.

A WESTERN writer tells the story, which no other would be
likely to do with equal felicity, of a tree recently brought from
Australia to Nevada, * which has been in the habit, at night,
of going to roost like the chickens. The leaves fold together,
and the ends of the tender twigs coil themselves up like the
tail of a well conditioned pig. After one of the twigs have
been stroked or haudled the leaves move uneasily and are in
a sort of mild commotion for a ininute or more. Indignant at
having been transplanted the other day, it had hardly been

laced in its new quarters before the leaves began to stand up
Eke the hair of an angry cat, and soon the whole plant was ip
a quiver. 1t gave out a most Kungent odor, which filled the
house, and was so sickening that it was found necessary t0
upon the doors and windows. It was fully an hour before the
ﬁaant culmed and folded its leaves in peace. It would pro-
bly not have given up the fight then had it not been that it8
time for going to roost had arrived. The whole household no¥
stand in awe of that plant.”

SavLycicLic ACID As A DYSINFECTANT for cattle care is sa_l'd
to be far preferable to carbolic acid, as it is quite as energeti®
and leaves no unpleasant smell behind. It is employed largely
abroad by veterinary surgeons as a curative agent for many
direases to which animals are subject, and is lgound useful iB
checking the spread of contagion among them. Its most im-
portant use, however, is for tﬁe preservation of food. Durin,
the prevalence of hot weather, meat, fish, etc., can be preserve
pY its use for several days.
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ESECTRIC RAILWAYS.

ags]::t“m on the utilization of electricity for working rail-
land 1 a8 recently delivered before the Birmingham and Mid.
with Pn“ti}t“te. by Prof. Ayrton, F. R.S., who, in conjunction
jeet i? - Perry, hag been making a special study of the sub-
attentio, B.0€€rs, said Prof. Ayrton, had been turning their
Supplg otn to the consideration whether electricity might not
o nn steam or compressed air for trains and tramecars.
cOngi?i estion wag mainly one of expense, and what they had to
to gre:r Was whether electric transmission of power would lead
ordip er économy than was possible to be obtained with an
ary locomotive, The weight of a railway carriage filled

m tivl:mp ¢ Was about seven tons, while the weight of a loco-
aver engine varied from twenty to sixty tons. Therefore the
8_:ge Weight of every engine might be taken as being equal
train _°t“mages full of people. Ten carriages usually formed a
expen’ -herefore the presence of the locomotive necessitated the
e ne 1ture of at Jegst fifty per cent. more power than would
riqus cﬁ’:j:ry, merely to pull the train along. A still more se-

bndge mu::‘g: to the use of the locomotive was that every

erely t,
lany” i, y

made many times stronger than would be ne-
O Carry railway carriages ; and the repairs were
a 8 8 expensive. Compressed air had enabled the
Svery E;hCOmpames very successfully to apply brake-power to
must | ked of a train’; but it was to electricity that they
eels 0K to drive the train, by power applied to every pair of
either £y e electr{cal energy, however, must be produced
taiy strom the burning of coal, from the energy of the moun-
of the w?“(ll“, the force stored up in chemicals, or the energy
Dame]y, ltnh - At the present time it was the first of these—
Tailwgy o . Potential energy of coal, which was applied to
emplogegmp“ 810n ; and it was that form which would still be
that the €ven when they had electric railw ays, as it was found
-en Mving of & dynamo-electric machine by a stationary
it conlg 8tne would produce electricity more economically than
tery. broduced by the burning of zinc in a galvanie bat-
machineythmeans of a small gas-engine, driving a Gramme
conlq 1’ he lecturer showed how power was produced which
dri]) o transmited by wires, and made to work a lathe, a
th“t'thi ther apparatus at g distant point, and he explained
Qicg) b; :Il;em()d of producing electricity was the more econo-
°ne-seventhe fact that g pound of zine only contained about
the form of the énergy contained in a pound of coal, while
Ployip e(ir Was about twenty.five times as expensive. In em-
Conye gt ectricity todrive a drill, flexible wires could ba used to
© simp ee tcummt ; but to drive a carriage alonga railway,
Tail ety 5t plan Was to use the rails as the two wires, the one
Wire__y eg ‘“ the 80Ing wire, and the other as the returning
Wheelg oy, o CCtriCity being taken into the electro-motor by the
The Tails l‘]’"e side and sent back by the wheels on the other.
°]ect!'icit' ow'“:v"' must be insulated from one another, or the
Y would pass from the one to the otherins'ead of going

ae motor. It had been found hitherto impossible to
Aste from ong line of rails sufficiently to prevent excessive
h eakage, and his colleague, Professor Perry, and
P¥ercome :h' Spenc considerable time in devising methods to
b er, b, 18 difficulty without adopting the method, which,
» had been successfully used for tramway purposes, or

of § a:r‘!lpply of electricity ‘with the convey-nce by means

2 ver. "“c“m“l&t?l‘. Instead of supplying electricity to
the aiydlo?)% and l?adly Insulated rail, theitl-) f)lZn vgvas to place by
the electr, the line a well-insulated cable, by means of which
o the hﬂ:lty Was supplied to a comparatively small section
J txni,:]y f°"°1' which the train was at the time running.

ed tq ite t one section and passed on to the next, a brush
Mangfe 08 il contact with a mechanical contrivance

2.00 thyon el:"ed the electric current to the next section, and
Might be 003 out the number of sections of which the line
1‘“ electri, r:? sed. Dr. Siemens had shown practically that
SCturey sub 1 Way would answer over short distances, and the
:-lch of whiclﬁltted that by gnaking up the line of short lengths,
w“‘ difficy), Waa automatically rendered electrical in its turr,
,;' OVereg Y arising from leakage over an extended line
gidus of o> He showed the working of the system by
videg into? el circular railway about 10 ft. in diameter,

:”’“ Our sections ; and he pointed out that its arrange-
”0 ulq Show ,, means by which an apparatus in a signal-box
®hanig, © OV What section a train was moving. — English

COMPRESSED-AIR MACHINE USED IN THE CHANNEL
TUNNEL.

The length of the Submarine Continental Railway Com-
pany's Tunnel, under sea, from the English to the Frenc shore,
will be twenty-two miles ; and, taking the shore approaches
at four miles on each side, there will be a total length of thirty
miles of tunnelling. The a{)proa.ch tunnel descends from the
day light surface by an inclosed gallery, with an incline of 1
in 80, toward Dover, to a point on the Southern Railway-Com-
pany’s line, about two miles and a half from Folkestone. The
exact point is at the western end of the Abbot’s Cliff tunnel,
at which point the gault clay outcrops to the sea level. Half
a mile of heading has been driven, by machinery, from this
point ; after which the works were suspended to enable them
to be resumed at a point nearer to Sha espeare’s Cliff, where
the tunnel passes under the sea. The shaft at this point is 160
feet deep. It is sunk close to the western end of Shakespeare's
Cliff, The shaft passes through about 40 feet of overlying
débris ; it then just touches the white chalk, whish is pervious
to water, after which it goes down to the beginning of the tun-
nel, which is here 100 feet below the surface of the sea. A
heading, now three quarters of a mile long, has been driven in
the direction of the head of the Admiralty Pier, entirely in the
gray chalk, near its base, and a few feet above the impermeable
strata formed by the gault clay. The idea of the projectors is
80 to localize the tunnel, not only in the part already made,
but alse when it passes ont under the sea, that it shall have
the body of the gray chalk above it and that of the gault clay
below it, both these strata being in themselves impervious to
water, and hoth alike having heavily watered strata on each
side of them ; numely, the white chalk above the gray chalk,
and the lower greensand below the gault clay. This coudition,
together with that of providing sufficient roof between the tap
of the tunmel and the sea, which roof has a thickness ot 150
feet, will neces<itate the tunn«l being turned in a curved live.

The present heading is 7 feet in diameter. Machinery is
being constructed by which this 7 foot hole can be enlarged to
14 fert, by catting an annular space, 8 feet 6 inches wid y
around 1t. This will be done hy machinery similar to that
already described, but furnished with an upper bore heai,
suitable for dealing wirth chalk, to make an annular cutting,
instead of acting like the first machine, which makes the 7 foot
catting. The one machine will fyllow the other, at a proper
interval ; and the débris from the cutting by the first will be
passed out through the second machine. The compressed air,
likewise, which is necessary to work the advanced machine,
wlll be ~imilarly passed through the machine coming behind.
There will be no difficulty in speeding the machine so that
they sball work along the tunuel at the same rate of progress ;
and the larger machine can, as well as the smaller one, do its
work with a minimum of manual labor ; only two men are at
present needed for each machine.

The engraving shows the Beaumont & English compressed-
air boring mchine at work. The length of this machine from
the borer to the tail end is nbout 33 feet. Its work is done by
the cutting action of short steel cutters fixed in two revolving
arms, seven cutters in each, the upper gortion of the frame in
which the borer is fixed moving forward five-sixteenths of an
inch with every complete revolution of the cutters. In this
way a thin paring from the whole face of the chalk in front is
cut away with every turn of the borer. A circular tunnel is
formed having a diameter of 7 feet. A man in front shovels
the crumbled débris into small buckets, which, traveling on an
endless band, shoot the dirt into a “skip ”’ tended by another
man. The skip, when filled, is run on;{la tramway to the
mouth of the shaft. At present these trolleys, each holding
about one-third of a cubic yard, are drawn by men, but before
long it is hoped that small compressed air-engines will be used
for traction. The rate of progress made with the machine is
about one hundred yards per week, but will soon be much
accelerated. As worked at present, the number of revolutions
it makes is two or three per minute, which, as the advance by
each revolution is five-sixteenths of an inch, amounts to bor-
ing nearly an inch a minute while the machine is at work.
But Colonel Beaumont anticipates no difficulty in making the
machine cat its way at the rate of three-eighths of an inoh per
revolution, and getting five revolutions per minute, which
would give a rate of advance of two inches per minute. A very
important question has been raised with regard to the supply
of compressed air. Carried in four--inch iron ipes, it now
reaches the machine with a pressure of about 30 Yb., the pres-
sure at the compressor at the shaft mouth being from 30 Ib. te
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—AUTOMATIC SOLDERING MACHINE.

45 1b. ; but by increasing the diameter of the supply pipe to
eight inches the loss of working value by friction would be
greatly diminished, if not rendered inappreciable. The boring
bas now advanced to the length of 1,250 yards, or, say, three-
quarters of a mile, and it is going on at the rate of three miles
a year. Simultaneous borings from the French side at the
same rate would give six miles a year, or a complete tunnel
underneath and across the Channel in three years and a half,
The shape which the completed tunnel will assume will
robably be a circle 14 feet in diameter, but flattened at the
ttom to receive the rails. It will be lined with two feet
thickness of cement concrete ; not that this is necessary to
insure the stability of the work, but to prevent accidental falls
of chalk. The concrete will be made of shingle from Dungeness,
and of cement formed from the gray chalk excavated from the
tannel itself. In this manner the tunnel will afford the means
of its own lining at a cheap rate. The gradients will be 1 in
80, on each side, until the depth 150 feet below the bottom of
the sea is reached ; after which the line may be said to be level,
sukject only to a very slight inclination from the center out-
ward, to prevent the lodging of water.—Scientific American.

————. o
AUTOMATIC SOLDERING MACHINE.

Messrs. Williams and Forbes, of Dover, Del., have recently
made useful improvements in that kind of machinery designed
to be used for soldering to the bodies of tin cans. This is ac-
complished by certain devices which operate automatically,
thus saving hand labor in the soldering operation as well as
in the delivery and removal of the cans.

Fig. 1is a side view of the machine. Fig. 2 is an end view.
Fig. 8 is a percpective view of the iron M, and the copper bar
N, by which the molten solder is held and applied.

The operation cf the machine is as follows : Power being ap-
plied to the crank or belt wheel Q on shaft Sx of Fig. 1, is im-

arted to the various wheels and ‘shafts. The roller DD is
ifted and disk P is withdrawn. A can Y, is now placed on
the feed board O, rolls over the pulleys E E, and rests imme-
diately upon E E and the roller C C and the copper bars N at
each end. The bar L now descending, the can is firml
gripped between the disk P at each end, and the roller D
above C Cand EE below. At the same time the disk P is
Bressed firmly againat the head of Y ’R the action of the spring

Z upon the end of the shaft S4. e disks and rollers give
a powerful rotary movement to the can. Bits of solder fglom

‘the cutting apparatus have already been dropped from the tube

V upon the irons M and M. When melted the solder flows
down into the curved part of the iron M. This curved upper
edge of M forms a small reservoir for the melted solder. ch
head of the can runs over one of these reservoirs and upon the
point of the bar N. During the rotation of the can the back
ends of the irons M are gradually raised by the scroll cams s,
thus pouring the molten solder forward to the point of contact
between Y and N, and the friction between N and the seam of
the can applies the solder evenly to all parts of the seam.
The soldering operation being completed by one or more rota-
tions of the can, the rollerD%) is again lifted, the disk P with-
drawn, the arm g throws the soldered can off the iron M upon
the chain K in time for the introduction of another can before
the roller D D descends, aud the operation is repeated without
loss of time or stoppage of the machinery. The sagging belt or
brake SB, by its contact with the cans upon the carrier, K,
retards their forward, movement and continues their rotary
movement until the solder is entirely cooled.—American In-
ventor.

Fi1c. 1.—AUTOMATIC SOLDERING MACHINE.

|
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THE MOTIVE POWER OF THE FUTURE.

If we read aright the signs of the times, the industrial world
is to-day standing on the threshold of a revolution as profound
as that which was ushered in with the advent of steam as a
motive power. From all quarters we hear of new advances in
the modes and appliances for generating and utilizing electri-
city for the most diverse purposes; and enough has been
achieved within the past few years to render it almost certain
that the close of the present century will find it as universally
applied in the arts and industries as is steam at the present
time.

From the calculations of one of the most distinguished Eng-
lish scientists, it would appear that the world has used up dur-
ing the past hundred years more of the energy stored up in the
earth than in all the ages that have preceded them. This as-
sertion, startling as it may seem, does not appear unlikely or
overdrawn when we come to figure up the enormous yearly
drains made upon the stored energy of the earth by the ever
expanding demands of the arts and manufactures. In all civi-
lized countries the annual consumption of coal is steadily on
the increase. In the year 1881, the estimated production of
coal in Great Britain alone was 150,000,000 tons ; in 1880 it
was 140,000,000 ; and in 1877 the annual out-put was 125,000, -
000. We have here an average yearly increase of 6,500,000
tons. The yearly production of Germany and Austria is estima-
ted at 73,600,000 tons; that of France and Belgium, 32,000,-
000; and for the other countries of Europe the aggregate is figured
at 6,500,000 more. Adding these quantities together, we have
a yearly production for Europe alone of 262,000,000 tons.
Turning to this country, we find the annual production of an-
thracite coal in 1881 reached the hitherto unprecedented figures
of 30,000,000 tons, while that of bituminous and other forms
of fossil fuel was not less than 40,000,000, giving a total of
70,000,000. Adding together these figures, we have the grand
azgregate of nearly 350,000,000 tons of coal, representing the
world’s consumption for one year.

There is no Eanger, even with these enormous quantities,
and providing for their increase at the same rate at which they
have increased in the past, that the supplies of this fuel will
give out for centuries to come But one of the most notice-
able things in connection with these facts, is the enormous
wastefulness of our methods of mining and consuming coal.
Every ton of coal put inio the market represents a ton left in
the mines, or at the breakers where it is prepared for use ; and
from every ton of coal con-umed we have thus far been able,
even with the most approved appliances, to realize scarcely one-
quarter of its stored up energy, measured by the amount of
work we are able to get from it.

It will be apparent from these statements that it is only the
abundance of the material that makes it available as a source
of power. Were it otherwise than plentiful, the enormous
wastefulness attending its production and use would make it
valueless to us.

There are, besides all this, serious objections that necessarily
accompany the use of aoal as a source of power. It is bulky
and requires enormous labor to transport it to market. It gives
off vast volumes of deleterious gases and soot in its combustion,
which poison the atmosphere, and it leaves behind vast quan-
tities of ashes which must be laboriously removed.

As regards steam, through which the stored up energy of
coal is made available for doing work, the apparatus and ma-
chinery necessary for employing it are cumbersome and expen-
sive, and the steam boiler which is as necessary to the smallest
steam engine as to the largest, is no freer from the danger of
explosion than a century ago.

From all these disadvantages and drawbacks electricity is
free. Silent, rapid and powerful, it makes no dirt or ashes,
evolves no noxious gases, may be transmitted over incredible
distances without serious loss, through small metallic wires,
that when once in place require nothing for their maintenance,
and yield us light as well as power.

When the vast natural resources of power—tnhe wind, the
waves, the tides, the river currents and waterfalls—are consi-
dered, that are now allowed to run to waste, a faint idea is had
of the possibilities that are within the grasp of mankind, and
that doubtless will be realized by future generations. When

these enormous and exhaustless floods of wasted forces are co-
erced into the service of man and made to do his bidding, the
sggregate of power at his disposal will be almost infinitely in-
creased over what it now is; nor will he be using up the
world’s energy the more speedilv, for the san will be its perpe-
tual regenerator.

The utilization of some of these natural forces on a large
scale, with electricity as the agent for transmitting and develop-
ing their energy, is among the possibilities of the immediate
future, and no one can foretell the magnitude of the changes
%mthi;li may be destined to carry with it.—Manufacturer and

wilder.

e ———
IRON AND WOODEN BRIDGES.

The recent accident on the Boston and Maine railroad, where
a passenger train broke through the iron bridge, has called
out soms comments in the press concerning the relative value
of iron and wooden structures. The position taken that there
is yet considerable doubtin the minds of conservative railroad
managers whether the change from the earlier types of wooden
bridges, which have been worn out in service, to the later, and
certainly more pleasing in appearance, iron bridges has been
attended with due economy, all things considered or attended
with greater or even equal safety. The question of economy
does not admit of the same general treatment that other
branches of the subject do, although the substitution of iron
for wood by nearly all the leading railroads of this country
speaks very well for the economy of the change.

In no other country has wood been employed in bridges so
much as with us. The success of American engineers with
wooden bridges has been the subject of admiration of the en-
gineering profession the world over. Why they were led to
develop this class of bridge, perhaps, arose from the necessity
of building cheap bridges when railroads could not pay for any
other. It is hardly fair to assume that engineers who have
done so well with a material like wood cannot distinguish
themselves to the same extent in the construetion of iron and
steel hridges. In fact, with the many fine examples of engi-
neering skill in large span iron bridges, this cannot be consi-
dered an open question.

A margin of safety of five is one that is very often supposed
to be employed. It is comparatively easy to provide just that
margin in the full section of the different tension members.
Some uncertainty may exist with the compression members,
but greatest of all is the difficulty of getting the joints through-
out to have their proportional strength.

The facility with which iron can be brousht into various
shapes is an advantage not possessed by wood. The shearing
strength of timber is so slow, as compared with its tensible
strength, that it becomes quite a problem how to make use 0
the greater part of its tensible value. So far as we have actual
proof of the ability of the material to do its work, the advantage
18 on the side of the iron. It is claimed in favor of wooden
bridges that they give premonitory signs of failure, that en-
gine-drivers wilf discover these signs in running over the
bridges early enough to have the necessary repairs made. But
a locomotive and well-filled train of passengers cars is a start-
ling kind of test to apply to a decrepit wooden bridge! If we
are to rely upon such tests, let us hope the engine-drivers are
men of more than ordinary judgment.

As to the durability of iron, it has been found by Germsan
experiments, extending over a term of years, that iron is prac-
tically indestructible when strained within the limits bridge
engineers require of their metal.

Tests of iron from old bridges that have been strained repeat-
edly as high as 20,000 pounds per square inch, have not shown
the metal injured. Tge durability of wood has not been the
object of such searching investigation. The difficulty of gett-
ing several large sticks uniform in quality upon which to make
a series of experiments, interferes with the success of such a8
undertaking. Data that are available upon this subjeet, go t¢
show that wood, under high strains, has very little durability:
Boston Journal of Commerce.

f ISV —

REMOVING PAINT FROM CARVED OAR.—Woet the oak with
naphtha until the paint begins to dissolve, and when it soften®
take away the paint with a palette knife. The process is 8 ¢
dious one, since much care is required to prevent the wood be:
ing scraped away with the paint, but it can be done. Ifa grest
amount of carving has to be cleaned, the labor may be lessen
by dissolving the paint by a spirit lamp instead of naphth:
The lamp has a jet of a peculiar structure, which flattens the
flame and disperses the heat over a large surface. It is held ¥
the paint, and, when the paint softens, it is scraped away wit
a blunt-pointed palette knife. It must be usese carefully,
the carving may be burat.
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THE FLANNERY BOILER SETTING FOR THE PREVEN-
TION OF SMOKE.
1as]g ':3" this title, Mr. Chas. A. Ashburner read a paper at the
ic ¢eting of the American Institute of Mining Engineers,
cal dWe deem to possess so much of interest to our mephani-
co ue“ ers that we present the substance of the paper in our
. mne,  For the use of the engravings we are indebted to
Courtesy of the secretary, Dr. T. M. Drown.
innz ntroducing his description, Mr. Ashburner refers to the
caﬁomerable‘appliances that have been proposed and modifi-
Venﬁns of boiler furnaces that have been devised, for the Ft:e-
hat tol;l of the smoke nuisance. He then proceeds to explain
evion Flannery boiler-setting contains probably no original
pra;f'e’ but is rather a new combination of parts, which in its
off f, leal working, effectually prevents smoke from being thrown
the Tom the chimney, and utilizes the heat units contained in
pmdproductg_; generally lost. The quantity of fuel required to
nu‘l;e' 3 glven result is in consequence reduced.
the 18 explanation of the character of combustion, and of
Ashgmd‘lcts of combustion in the ordinary furnace grate, Mr.
hace g"’ states that the products of bituminous coal on a far-
aciq | CRrate are generally considered to be steam, carbonic
COmi) carbonic oxide and soot. Of the first, two are in-
ne Ustible, and the last two combustible. To these four pro-
whe may be added the nitrogen of the air. In cases, even
th":e. the dl’“{ght of air through the grate bars is not excessive,
thro 18 a certain amount of unconsumed oxygen which passes
Abs(:l]gh the boiler flues with the products of combustion.
Ashh utely perfect combustion of bituminous coal, says Mr.
urner, whose description we shall now follow, produces
appy, Steam and carbonic acid. The more nearly a furnace
el oaches thig result, the more efficient is it in economizing
in and in the prevention of smoke, or, more strictly speak-
1, 800t, which is the solid carbon contained in smoke.
the fe économy of combustion in the Flannery furnace lies in
. c’:}t that the soot and carbonic oxide (which pass off through
verteq ReY of an ordinary furnace) are almost entirely con-
ot o Into carbonic acid before leaving the boiler flues. It is
of conytpuw to claim for this furnace the greatest economy
f“l’nacs Tuction or duty, or even to make comparisons with other
plish t?: or boller-settings which have been devised to accom-
Whieh © 8ame end, but merely to describe a boiler-setting,
Omica] Y experience, has been found to be practical and econ-
elaims’fan. which seems to accomplish all that the designer
Valne Ormi‘m: 1t is lmﬁossible te state in precise terms the
sultg ¢ ﬁF © 1ncrease of heat obtained. As a rule, practical re-
can b e widely from theoretical computations that they
The mst © made after the determination of empirical values.
isostt lmportant results to be noted, where this fur-
Wherg :‘ dP_“’Sent be}ng used, are : The total absence of smoke
tal Bav'uty and highly bituminous coal is being consumed, a
Ording 1&‘{ of about 38 per cent. of the coal required in an
ine n’y 1ler-sett1ng with the use of the same boiler and en-
ﬂ“es’clgana great saving in the labor required to keep the
T : .
an l:)(;‘ {?’“ portion of the furnace may be constructed after
ey{;nder ¢ ordinary designs which are applicable to a plain
formg of cylinder-flue, eylinder-tubular, or the other general
;l "e“mf;mlel‘s in common use. The boiler w ic}lx is
er. y the accompanying drawings is an ordinary cylin-
th t“bnl‘ﬁ.b"ﬂery which is {eigg erecte%s at Beloit, Wis.): for
%0 be notjong Paper Company. The most important points
Where ¢r.c0d in this boiler, are, the gas flues at G, Fig. 1,
Yecopgar, lemperature of the products are equalized ; the
Produc"y grate A, with incandescent coals through which the
Wherg b, 3, Passed, and the air ducts C above this grate,
Pleteq inea air 18 introduced, whereby combustion is com-
8t the fthe chamber I.  After combustion has taken place
undep ¥ grate N, the products resulting therefrom
tnd T the boiler and over the bridge wall M. At the rear
(aboy, 1 tis called the combustion flue, and a short distance
Are deﬂee::g) back of the end of the boiler, the gases and soot
throygh by a fire-brick wall downwards and caused to
ﬂu:g 25 circular flues in the lower part (Figs. 4 and 5).
In the fu are 3 inches in diameter and 1 foot 3 inches long.
0. io, the‘:‘*,"e which has been working for some time at Akron,
Hitutiop o 18 but one large opening in this wall, but the sub-
""’vagm & number of smaller flues is thought to be a decided
aah doop ent. The flues are cleaned when necessary from the
this py, L, or, better, from the door H, which is placed for
Yoot, ®. In practice the flues do not become coated with

—
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After going through these flues, the products pass up through
the water grate A, which is covered with incandescent coal.
The fuel here may consist of wood or anthracite coal or, better
still, coke. The grate is surrounded by a fire-brick wall per.
forated by holes B, which lead into an air duct opening at the
doors B’, Fig. 2. This air duct is only used in kindling or
when the fire on the secondary grate becomes dead. In cases
where limestoue water is only to be had, a tile grate is employ-
ed instead of a water grate (see Fig. 5). The latter is, how.
ever, adjustable and can be easily replaced when the pipes be-
come coated with lime or burnt. Immediately above the sar-
face of the incandescent fuel there is a second air duct C (',
which is similar to the first, and which admits of the constant
influx of air. The air is heated before entering the surface by
a free circulation around the wall confining the incandescent
coals. The charging door for this grate is at F ; I is the com-
bustion chamber, from where the ultimate products
through the bsiler flues and are carried off by the chimney
located at the front end of the boiler.

The vprinciples involved in the working of this furnace are
familiar ones. When atmospheric air enters the incandescent
coal on the front grate its oxygen unites with the carbon of the
coal and forms carbonic oxide. The excess of air becomes
heated, and, if the temperature is sufficiently high, a union of
the carbonic oxide with the oxygen of the air takes place aad
carbonic acid results. This is the case only in perfect combus.
tion. In experieuce it is found that the gases above the grate
and in the combustion fiue beyond the bridge wall are carbonic
oxide and air which have nof united, in Mﬁition to the car.
bonic acid. The products of combustion which come from the
front gate and enter the restoring flues G, are, therefore, a
mixture of carbonic acid, carbonic oxide, air, soot and steam.

In substituting a number of flues for one lurge one, a greater
surface is gained and the gases are more homogeneously heated.
Of course these flues cannot give out any more heat than they
absorb from the heated products as they come from the first
grate. As the heat of these products is variable, due to firing
and other causes, the heat of the flues will be an average of the
heat ot the products, and the gases as they enter the ash pit of
the second grate will have a more uniform heat than before en-
tering the flues. When these products enter the incandescent
coal on the second grate the carbonic acid unites with a portion
of the carbon of the fuel and forms carbonic oxide. Thisisa
direct 138 of heat units. The he.t, however, is regained by
the carbonic oxide thus formed uniting with the oxygen of the
air introdueed through the ducts C, (*’, and carbonic acid re-
sults. The carbonic oxide which comes from the front grate
is raised above the point of ignition by the incandescent fuel
and unites with the oxygen of the introduced air and forms
carbonic acid. The excess of air enters the coals on the second
grate and undergoes the same conversion as that which took
place with the air entering the first grate. The particles of
carbon forming the soot from the first grate are raised to incan-
descence and, uniting with the air from the ducts C’ C'. form
carhounic acid.

The steam is decomposed in passing through the coals on the
second grate, the oxygen uniting with the carbon forming car-
brnic oxide, which is afterwards converted into carbonic acid
above the surface of the coals. The liberated hydrogen unites
with the oxygen of the air introduced through the ducts C, C’,
and again forms water. The ultimate products resulting from
combustion in the Flanunery furnace are thus carbonic acid,
steam and a small amount of carbonic oxide, but no soot.

The gases which go off in the chimney are of a higher tem-
perature than in an ordinary furnace-setting, and this fact very
materially assists the draught. At the Akron water works the
chimney is erected at the rear of the boiler, and, although the
gases are returned from the smoke-arch the entire length of the
boiler, a sufficient draught has always been maintained.

A number of the Flannery furnace-settings have been con-
structed, and, after a trial extending over several months,
have produced more than anticipated results in economizing
fuel, in the consumption of soot and consequent prevention of
smoke, and in a reduction in the labor, especially in that re-
quired to clean the flues.

At the Akron water works, recently constructed, two
tubular boilers, 5 by I8 feet with 64 4-inch flues each, have
been set on the Flannery system. Two Worthington pumps
have been erected, one a compound high pressure, the other a
compound condensing. Up to the present time the high-pres-
sure pump and one boiler have alone heen in service. The
facts which have been noted in regard to the efficiency of the
furnace have been very general, but they are such as to indi-
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Fig. 1. --LONGITUDINAL SECTION.

cate its economy. The farnace has been fired, dsy and night,
for eleven days, with 14 tons of a dirty, bituminous slack coal,
which is mined in the vicinity of Akron, and sold at the works
for §1 per ton. On the second grate Connellsville coke has
been used, costing $6 per ton. For every ton of coal burned
800 pounds of coke have been used, the coke costing 90 cents
Ser ton of coal consumed. The total cost of fuel for eleven
ays was $26.60.
The reservoir attached to the works is 210 feet above the
Eumps and 2,700 feet distant. The consumption of water has
een about 1,000,000 gallons per diem. To do the same work
the boiler with the usual setting would have required at least
85 tons of coal, at a cost of $85.
The average saving which would result in most cases from
the use of the Flannery furnace would undoubtedly be greater
than that shown at Akron, where the coal used is very poor

R A
Ht
7 I

and the cost exceptionally low. At Akron, local conditions }
made it necessary to roturn the gas from the smoke arch to the
rear of the boiler where the chimney is located through a flue j
40 inches equare and 27 feet long. This is considered to be |
» disadvantage. I am informed by the superintendent of the |
works that the labor required to run this boiler is one-half of
that which is ordinarily required with the usunal setting.

The advantages which are claimed for this boiler-setting are :
Economy of fuel and prevention of smoke, economy of labor,
more even action of the boiler and its longer continuance in
service, due to the smail amount of deposits in the flues.

The system is particularly applicable in the setting of boilers
where continuous service is required, where the cost of the fue
is great, where the space occupied by fael is valuable, or where
%e ';;droduoﬁon of smoke is objectionable.~—Manufacturer

uslder.

|
L

INg. 8.—Front Elevation.
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Fiy. 4. Cross Section, with Water Grate.

HEATER FOR RATLWAY CARS OR BUILDINGS.

V. Seevers, of Oskaloosa, Iowa, is the inventor of an

railway cars, but which
or dwelling houses.

prgveq 1 .
mg eater designed for use in
Y also be employed in offices, stores

2071707 077770717 242

 oemseecssantccaniaia,

Fl(}, t
"~HEATER FOR CARS OR BUILDINGS.

Fiy. 8.—Cross Section, with Téle Grato Deors on the Side.

In the engravings, Fig. 1, is a vertical sectional view. Fxg1 2
is an enlarged horizontal sectional view on the line z z, Fig.
1. I;rig' 8 is an enlarged horizontal sectional view on the line
¥y Fig. L.

D is a downwardly projecting inverted hopper or chute, hav-
ing an annular flange, E, by which it rests upon the floor
thronﬁ‘ ar opening, F, in which the body of the said chute
extends. The upper end or rim of the chute fits within a rim

FiG. 3.

AN RN

IR

| or flange, G, cast or formed upon the under side of the base,

thus ceusing the several parts to be nicely joined together.
The chute D is provided at its low end, which is inclined or
beveled, as shown, with a hinged or givoted cover H, having
rigidly connected thereto an arm or lever I, projecting rear-
ward of the hinge or pivot, and provided with a ball or weight,
J, by which the cover is kept in a closed position.

Tge arm or lever is threaded to make the weight adjustable
at any desired distance from the fulerum.

The wei%ht J i8 so adjusted upon its rod or arm I that it
will overbalance the weight of the door H on the opposite side
of the fulcrum, and thus, by causing the door to bear against
the lower rim or opening of chute D, keep it closed ; and the
farther the weight J is removed from the fulcrum the greater,
of course, will be the amount of ashes and cinders which the
door will sustain before being titled open by their pressure
overcoming the weight of the counterpoise J.

.The flange E of the chute D is provided with notches P,
directly above which are located draft openings, Q, capable of
being partly or entirely closed, 0 as to regulate the draft.
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find a camera which opens to a considerable length a great
advantage.

The grate is globular or spherical in shape, mounted upon a
central axis, W, and havine projections, X, paralled to the
axle. One end of said axis projects, as shown, so as to be
readily operated by means of an ordinary key or wrench.

The body of the stove is provided upon its inside near its
upper end with a series of projections, Al, supporting a hollow
ball, B, which is larger in diameter than the pipe opening
(1, which projects upward from the top of the stove in the
usual manner.

The ashes will drop from the grate down into the chute,
where they will remain until their weight overbalances that of
the ball J, when the door or cover H will partly open, thus
causing the lowermost ashes, which have had ample time to
become cold and dead, to be shaken out by the motion of the
cars, or, when the heater is used in a building, by their own
gravity, the door being arranged at a sufficient incline for this
purpose.

The advantages of the spherical grate will be readily under-
stood. [t can never be titled, like the ordinary grate, so as to
cause the fire to drop out. The live coals always have a tend-
ency to drop down toward the sides, where the heat is most
effective. It also presents a much lorger surface than the
ordinary grate, different parts or sections of which are altern-
ately exposed for use, thus preventing it from being readily
burned out.

‘When this heater is used in a car, and the latter should by
any accident be upset, the ball B1 will roll down and close the
pipe opening, thus preventing the coals from escaping and
setting fire to the car.

In the yard, when the cars are run in to be cleaned, all that
is necessary is to raise the rods. Thus opening the lid and the
whole thing is cleaned. No dirt or dust is made in the car,
and the time taken to empty it amounts to nothing, When
an extra draft is needed the lid can be fastened open, or partly
g0, as desired, and any amount of draft secured. Any pat-
tern of stove can be used with any desired arrangement of
drafts, etc., above the floor. In private houses or business
rooms with a cellar, a bin can be arranged below to receive the
ashes. In the morning, the ashes can be shaken down, the lid
set open and a better draft secured than in any other way,
eoming from the cellar, and thus affording needed ventilation
below. When hot enough the lid can be closed at will.

In the spring, at house cleaning, the ashes can in a short
time be carried and hauled away, thus avoiding the annoyance
of carrying out hot ash pans several times a day, spilling coals
on carpets, burning fingers, filling curtains and furniture with
dust and the house with gas, etc., as is the case with any or-
dinary stove.—American Inventor.

WHERE BUTTONS COME FROM.

The button trade of New York is estimated at from $8,000,-
000 to $10,000,000 a year. Last year the importation of buttons
exceeded $3,500,000, the aggregate for the last four years being
nearly $13,000,000. At American rates of wages many of the
imported buttons could not be put upon their cards for the
price they sell for.

Glass buttons are made mostly in Bohemia, and children are
largely employed at the work, which they can do as neatly
and cheaply as adults, The children get ten cents a day, men
from forty to 50 certs, and women a little less. Pearl buttons
are imported from Vienna, where they are almost exclusively
manufactured ; and theall-important shirt buttons are received
mostly from Birmingham, England, where the majority of me-
tal buttons are likewise procured. The most extensive of all
the button manufacturing, however, is that of the Parisian and
Berlin novelties. In one manufacturing village near Paris,
where there are from 5,000 to 6,000 inhabitants, all the work-
ing people are engaged in making the agate button, which, even
with thirty per cent. duty added to the cost, sell, when im-
ported into this country, at the extremely low figure of thirty-
one cents per great gross. The material alone, it is reported,
could not be procured here for double that amount.

While American manufacturers make no attempt, and proba-
bly have no desire to compete with European producers em-

loying hand processes, they excel in making bone, composition,
rass, ivory and gold buttons by machinery, and are able to
export considerable quantities of these styles. In Providence,
R. 1, for example, sleeve buttons and jewelry buttons are
largely manufactured expressly for exportation.

Scientific.

ELEMENTARY LESSONS ON DRY PLATE PHOTOGRAPHY.
SELECTION OF APPARATUS,

The first thing the beginner has to do, is to determine what
size of * plate ™ he will work—that is to say, how large his
pictures are to be. As a matter of course, he should begin
work upon the smallest plates which he can buy, as the first feW
results are sure to be far from perfect, and the cheaset the plates
spoiled the better. That does not, however, bind him to the
smallest size. In comsidering size of plate to be worked, it must
be borne in mind that the larger the plate the greater the weight
to be carried into the field, the greater the difficulty of manl-

ulation, and the heavier the expense at every turn. Thi®
Eeing the case, we would suggest as a good size that known 88
“ half plate’” ; that is a plate measuring 6}in. by 4fin.
which a?lows of pictures being taken of the popular size, an
the apparatus necessary can very easily be manipulated iu the
field. Having decided the size, the next thing to consider 1
in what manner to l;]mrchase the apparatus ; and here we mus!
say emphatically that the only way in which to be sure ©
etting reliable photographic requisites is to go to a first-rat?
gealer, and to purchase them new from him. There is a gene
idea in the mind of the non-photographic sub]ic, probably

ained from seeing numbers of old cameras and lenses expos("l
or sale in pawn-shops and such like, that great bargains aré
to be made in second-hand photographic apparatus, and thsb
the beginner may ** pick up” what he wants very cheaply by
a little looking about. There can be no freater mistake. Th®
experienced photographer may occasionally pick up an articl®
very cheap ; but the man without technical knowledge will be
sure, if he attempts to do the like, to find on his hands good?
which will be useless to him when he has somewhat advan
in his art. The ‘‘sets” made up by most of the chief phot?
graphic dealers are most excellent and complete ; but the su®
charged for them is greater than many are willing to hi out
at once. They may buy at first only those articles which 8%
absolutely necessary to begin with, and may add to their stor®
from time to time, as they think fit, We give a list of th®
articles most necessary for working quarter-plates: a camers
a lens, a tripod stand, three flat dishes or trays of porcelsi?
or other material, a graduated measure, holding a }oz., a gr#’
duated measure holding 40z., a dozen gelatine quarter plates
and a dark-room lamp.

A photographic camera is, as probably everyone knowsnz
sort of box at one end of which is held the sensitive plate, ap!
at the other end of which is held the ¢lens”—which latte!
throws an inverted ohject in front of it on to the plate—aP
that there is a means of adjusting the distance between t 0
distance between the lens and the plate, or of *¢ focusing 3
the camera. Every camera has, besides this, a piece of soub
glass, which can be put in the exact place to be afterws
occupied by the plate, and upon which the image can be 566
80 88 to facilitate focusing. It i+ also fitted with a ¢ dark"
slide,” —a sort of case in which a sensitive Elate may be fix! 1;
After the camera has been focused, the dark-slide is placed } '
the position before occupied by the ground glass, which 1att®’
is removable. The *‘shutter” or sliding-door of the daf
slide is then removed, and on taking the cap off the lens,
image falls on the plate. As many dark-slides as are des!
may accompany a camera, and thus a number of J)lates msy
carried into the field. Slides are also construeted to hold t¥
{:lates each, and are called * double dark-slides.” These

y far the best and most convenient to use for dry plbw':
Three slides are a common number to accompany a cam®
This enables half-a-dozen plates to be carried out. E‘::
dark-slide shonld be fitted with a set of carriers, *Tb
enable plates smaller than the largest size for which it
constructed to be placed in it.” b

All modern cameras for use in the field are made W‘f
bellows-bodies so that they can fold up into small compass
ease in carrying. In purchasing a camers, the photogl‘ﬂ’h i
should get one which will open to a considerable distance
possible as much as twice the length of the largest sized P'*y
which it will work. In some part of his career the amatetf
sure to aspire to the taking of portraits. His attempts in b ¢
direction are almost certain to be failures, and to caunse 1
pain to his friends, but pothing is surer than that the P"ﬂ]
traiture fit will attack him. When it comes to this, he ¥

I
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Which are various adjustments attached to modern cameras
b fop, \though of little use in the hands of the beginner, will
va und of great convenience to him when he is more ad-
of the § hese are chiefly a vertical and horizontal adjustment
calleg 5 ot 01 to whici the lens is screwed, and what is
ing to 8 "swing.back.” This latter provides a means of vary-
ang tha certain extent the angle between the sensitive plate
and the 8X18 of the lens. A leather case into which the camera
mati e dark-slides fit, should be provided. A ¢“single achro-
Plate lens of such a length of focus as to enable the largest
Purch Which the camers will hold to be covered should be
Teputeq The lens shoald be bought direct from some
“ Widea naker. The particular form of lens known as the
cally : -a0gle landscaps” is the best. The tripod stand
Nmel-:r little special romark. The only requirements of the
p angd stand are that it should be light, should be easy to fit
TY.G fla take down, and should be quite rigid when fixed up.
bathg t dishes or trays—or, as they are sometimes called, flat
Such ;aro for use in"the operations of developing, fixing, &c.

ace ishes, mads of so-called porcelain, can be had for a fow
or each, and we should recommend that sueh be purchased
lar, g“,"tel'-plate work. When the photographer advanc:s to
cogvr Blzes, he may indulge in the more expensive and more

emient dishes made of ebonite and other light material.

—

We o NEW ACOUSTIC TELEPHONE.
€ give an

;1 engraving of an improved telephone and tele-
;O’g‘i): > call signal, Patenged by Mr. Jghn B. Bennett, of San Luis
-tli’:' Cal. * This instrament may be placed in any desired
tion w‘:,iland the line wire may extend in any required direc-
ever ‘l 8t making an angle at the instrument, and which-
2y the instrument is turned the appearance will be the
© great difficulty with other string telephones is
8Te often incapable of being placed in the most con-
o otition.  The curved speaking tube—which is also
u: earing—terminates ﬂusﬁewith the front side of the
!nou,thi 18 30 constructed that any sound.wave entering its
o 8 focuged directly on the centre of the diaphragm. )
t‘.nstmments are furnished with a good and distinct
Ingtrym, 1¢ alarm, which is operated by turning% crank on the
by !naguex: the operation being the same as that of operating
8trike r: o bell. Turning the crank causes the hammer to
Which thpld.ly and strougly against an eye in the diashragm to
la e line wire g attached, affording a loud and distinct
Wisheg (o0 rom all the bother and expense of electricity. If
Within tgr Special purposes, a magneto call can be arranged
call, gpg'o. 2% at slight expense in the place of the sutomatic
ese can be operated by the same crank.

a I;Struments are nicely finished, the mouth-piece,
for shopg gy, oiher parts being mickel-plated. This telephons
clearly o &St‘nfm es8 than a mile to a mile and a half, works
earq digl:' Satisfactorily. The inventor states that he has

new tuctly through a full mile and a half of line.
Which th:‘}spen.der has been devised by the same inventor by
ondy g ine 18 supported without interfering with its sound
the line o5 dualities. It is also capable of turning angles in
hig t:iltho‘“ material loss of sound.
Pangp;s. Pooue has the advantages of great simplicity, and
of electy, .stpeech naturally and loudly without the application
For fn‘::g and without the troubles attendant on its use.
Scimtiﬁc A’er r’i’;iormation address the inventor as above.—
n.

e
that they
Venijept

me

CAwn ELECTRIC MOTORS.

Writer i ) .
1“§'elec:ﬁ: lr!; 01: zfsu:lar Science Monthly has this to say regard-
of motjy o ¢Xt and last branch of my subject is the transmission
of el,&:{’cf‘t‘mer to a distance, 1I the :gown you how currents
Prodye, el Y 8re produced ; also how they do work ; how they
they Prody °Ctro-magnetism ; how they generate heat ; how
thing i “:e light ;"and now I want to show you that the whole
Currenyy e“‘bl_e-‘ If, by the exertion of mechanical power,
Tent, el° ec_tr}cxty can be produced, those very same cur-

wer, 1o CClricity " can, in their turn, produce mechanical
ey Damg m;;,?."e“ of receiving currents of electricity from the
t:“’ﬁnh of elecs? 00 the Thames embankment, we transmit

® TeVarae df’ct“?lty toit, we should cause it to rotate, bat in
%“'.'N‘e of mlmc‘“{n. I have here a small machine for the
tnn‘?‘"n, wh Ustrating this to you ; it is the invention of Mr.

Ming yore 188 supplied it fo a large extent in America for
Waching 7.1 machines. The wires from the band dynamo
Row attached to the Griscom motor, and when
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currents of electricity are generated by turning the handle
of the dynamo, they are conveyed to the motor and cause it to
revolve with the high rapidity you see. It is surprising that
such a tremendous momentum should be produced by so small
a strength of electric current. The wires connecting the two
machines in this instance are short, but the effect would have
been practically the same had the machine been miles apart.
By changing the wires the direction in which the motor rotates
is reversed, so that I not only get power transmitted, but can
reverse its direction. In this case, as the electricity is gener-
erated by hand, its power is small ; and, therefore, with my
strength, (which is only about one-twelfth of a horse-power’,
I can stop the rotation of the motor ; but, if steam power were
employetf to generate the electricity, the power transmitted
would be beyond my control in that sense. This motive power
was illustrated in many different forms at the Paris Exposition ;
for instance, from the commencement of the Champ-Elysees, to
the Exposition Building, a tram car was propelled (sometimes
at the rate of 25 miles an hour) upon rails laid down for the
purpose, and during the time that the exposition was open,
that car carried 75,000 to 80,000 people, who were conveyed
to or from the building by motive power generated by steam in
the exhibition and conveyed by wires to the farther extremity
of the track. An electric railway will form part of the Electric
Exhibition at the Crystal Palace, and amnong the proposals to
be laid before Parliament next session is a project for construc.
ting an electric railway between Northumberiand avenue and
Waterloo Station. Again, at the Paris exhibition, an en-
terprising firm of agriculturists showed land plowing by elec-
tricity, and, in fact, the application of electricity to innumer-
able useful purposes was illustrated—rock boring, newspaper
printin%, driving sewing machines, embroidery, leather
work, glass cutting, wood carving, lifts raised, ventilatien as-
sisted, etc.”
—— b
PLOW FOR LAYING ELECTRIC CABLES.

Electrical communuications are constantly multiplying, and
this movement is seen every day increasing in rapidity. The
invention of the telephone, and its more and more frequent
applications, has necessitated the laying of very numerous
conductors, and is constantly requiring a greater quantity of
them. In such instances air lines will probably be in the
majority, since they are economical, easily put up, and readily
watched. But on another hand, they are exposed to the in-
clemency of the seasons and t5 being tampered with by mali-
cious persons, and are subject to get out of order. It is certain,
then, that in many cases subterranean lines will be employed,
The principal drawback to these latter is particularly that of
their greater cost. The cables need careful insulation, and
putting them in place is quite a laborious operation. The latter
offers particularly the inconvenience that, in addition to ex-
pense, it requires time. In certain cases, in war, for example,
a great advantage would accrue from the use of subterranean
lines, but it is rarely possible to lay them, since there is no
time to do so.

Instraments adopted for facilitating and hastening the oper-
ation of laying underground cables have been invented, and
these naturally present themselves under a form similar to that
of a plow—the principal work being to open a sufficiently deep
trench. This is the operation that is really onerous, and it is
because of the cost of it that hitherto subterranean lines have
been employed only in cases where several of them could be
laid in the same trench. At the recent Electrical Exhibition
there were shown two types of plows adopted for the purpose
just indicated. One of these, in the German section, was light
and incapable of reaching much depth. There is reason to
believe that it was invented principally for military purposes,
and that it was designed to quickly lay a temporary line. Such
being the case, the utility of the instrument is not very great,
for the chief object is to have an agpamtus capable of laying
a permanent line. And such is the object attained by the
other plow that the Exhibition has shown us, and which is
the invention of a French engineer, Mr. Jules Bourdin. We
give a representation of the apparatus in the annexed figures.
The manner in which it operates will be readily understood.
A lenticular disk precedes the share, cuts the roots, and, in a
word, opens the trench. The share is provided behind with a
bent tuge, and lays the cable at the very bottom of the ditch
that the compressing roller in the rear afterwards closes. The
machine carries a windlass frame designed for holding the coils
of wire, and necessitates ths attendance of but few men. The
instrument is simple, strong, and well got up, and it ought to
give good results. The inventor has taken care to reduce the
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trench to & minimum in width, while at the same time giving
it a depth which, it a%pea.rs, is about a meter. The circum-
stances that led Mr. Bourdin to devise the apparatus under
consideration are quite curious. A few years ago be had to
locate a system of telegraph lines between the different fac-
tories and shops that lie scattered over the domains of a
wealthy and active Russian property owner, General de Malt-
20ff, It seems that in that country it is very difficult to pre-
serve aerial wires. The ts have some respect for lines
belonging to the government, as it would cost too dear to
touch them ; but private lines are constantly being damaged
by them, for they do not hesitate to take the wires at any
time to mend a broken cart or for any other similar purpose.
It becomes absolutely necessary, therefore, to have recourse to
underground lines, and it is of the utmost importance to lay
them by some means that shall prove as expeditious and as
inexpensive a8 possible. This is why Mr. Bourdin sought to
solve the latter problem by the use of his plow, and it was by
thoho:id of this apparatus t{mt he performed the work intrusted
to him, .

As regards the speed with which cables may be laid by this
means, we are enabled to give some account of it from infor®’
ation furnished us by an agriculturist. An ordinary plo™s
drawn by thred horses, and always moving in a straight lin®
can make, according to his estimate, four kilometers hovf
at a maximum, the furrow opened being thirly centimeters i
depth. This speed could not be much exceeded even in ve
mellow soil, since it represents the maximum speed of ho
while walking ; and it is not po-sible to plow on a trot. Ho¥’
ever, by increasing the power cof traction, the special arrang®
ments of the wire-lying plow ought to permit the speed to
increased a little and to reach at least five kilometers per hou'’
and such, in fact, is the speed reached by the inventor dorinf
the work done by him in Russia. The difficulty of Elowﬂ‘s
deep lies egpecially in the resistance of the subsoil ; 8¢
the depth of the superficial layer determines the maximu®
depth of the former. Very often this depth will not have %
be very great; but cases will occur in which the layinE;"
subterranean cables will be greatly facilitated by the use of ¢
plow that we have just described.—-La JLumiére Electrique

Fi1c. 1.—PLOW FOR LAYING ELECTRIC CABLES.

[May, 1883
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FIG. 2,

NEW ELECTRO-MAGNETIC BRAKE FOR TRAINS.
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RAILWAY SIGNALLING APPLIANCES AT THE CRYSTAL
PALACE ELECTRIC EXHIBITION.

Recent railway accidents which have exposed the def:cts of
some of the existing methods of signalling have naturally made
the appliances exhibited at the Palace Exhibition objects of
much attention, and as nearly every really useful system is
shown in working order (that is, when not disarranged by the
carelessness of experimenters), the public have an opportunity,
not often afforded, of becoming acquainted with the signalling
arrangements commonly adopted on railways. Besides the
standard systems, as they may be called, there are, however,
several novelties which are more or less adapted to remedy
defects which are inherent in or appertain to the well-known
devices, and these we shall endeavour to describe as minutely
as possible. The London, Brighton, and South Coast Railway
Company exhibit the methods adopted on their line at various
periods, including Saxby and Farmer's union of “‘lock’ and
‘¢ block,’” while the London and South-Western show Preece’s
system in working order for a block section, with three signal-
repeaters to indicate to the signalman in the boxes the posi-
tion of the semaphore arms. Mr. Spagnoletti’s arrangements
as employed on the Great Western are also shown, and as we
have previously mentioned, Mr. C. V. Walker, the electrical
engineer of the South Eastern, exhibits a unique and chrono-
logically arranged collection of instruments used for signalling

urposes. All of these are tolerably familiar to those interested
in the subject, as they are fully described in text-books ; but
in the exhibit of W. R. Sykes, shown in very large scale model,
we have perhaps the most advanced and most perfect combina-
tion of the electric lock and block. This system has been in
usge for some years on the London, Chatham, and Dover, and
the Metropolitan District, and is probably as near perfection
as it is possible to go. 1t is shown as working between three
signalling points, and those who are sceptical can try for them-
selves how far it is possible to break it down, and set signals
so as to cause an ‘‘accident.”” The system is based on the
mechanieal union between the lock and block, and every signal
given requires the attention of at least two signalmen. Thus,
suppose we designate two signal boxes as A and B, A cannot
lower his semaphore until B releases his lever, and per contra,
B cannot lower his semaphore for a train in the opposite direc-
tion until A Las released the lever by electrically removing a
pin from the stop in the lever. Suppose a train to be approach-
ing A’s box, and travelling towards B’s, A sends the call to B,
and receiving ‘‘line clear,” sends another signal which re-
leases the lever in B’s box, and enables the latter to pull off
his signal, which he can put on again, but ‘““off "’ until he
gives ¢‘ line clear ” a gecond time. Thus two trains cannot be
in one block-section at the same time, except by conseut of
two signalmen. Similarly, by combinations of electrical and
mechanical arrangements, it is impossible to pass trains by
signal while a siding is open for shunting, as the fact that the
points are open for the siding effectually locks the main-line
signals. On the other hand, points for sidings cannot be
opened if a ““line clear ” signal Eas been given to & main-line
train, until that train has passed out of the section. Thus,
unless two signalmen at different boxes make the same blunder,
it is impossible for an accident to occur, provided the drivers
of the trains pay attention to the signals. It will be readily
understood that such a system wounld have prevented the Ca-
nonbury ¢ accident,” which may be taken as an extreme case
of railway blundering that would have been simply impossible
if the signalling arrangements had been on the plan just des-
cribed.

All the systems we have mentioned are, however, thrown
out of use by dense fogs, and by occasional defects, and
attempts have been made by enthusiastic inventors to persuade
the railway companies to employ what may be termed auto-
matic systems, not that they are really automatic, dispensing
with the services of signalmen, but as comglementary signals
appealing more directly to the driver than the semaphores, for
which it may be said he has to look out. Ever in the case of
fog, however, the Sykes’ system has been found to answer
remarkably well, for the simple reason that a signalman cannot
allow a train to leave until the signalman in advance has re-
leased the lever.

8till, fogs are not unknown in London, so dense that the
driver cannot see even the post, let alone the semaphore, and
in such cases fog-men are employed—introducing yet another
element of human fallibility. To provide for such conditions
as these, several devices in the shape of electric gongs working
in connection with the signals have been invented, and one of

the simplest of these is Sullivan’s electric fog and night signal,
shown in a working model in the Eastern Gallery at the Pa-
lace. This arrangement is simple, not likely to get out of
order, and certainly more trustworthy than the average fogman.
It consists simply of a small bar placed parallel wilt% the rail,
and projecting slightly above its surface when the signal-arm
is “ on,” or at danger. The wheel of a passing engine depresses
this bar, and rings a powerful gong 1n a box near the post;
while, should the signafbe ¢ off,” the bar is drawn below the
level of the rail, and the gong is not sounded. The signal is
entirely under the control of the signalman, and can be worked
either electrically or mechanically in connection with or sepa-
rate from the semaphore. It is, in fact, a type of a useful class
of signals, which can be so arranged as to supplement the or-
dinary semapheres in clear weather, and to act as substitutes
in the event of fog or derangement of the apparatus.

The British and Irish Telephone Co. exhibit a working
model of Redcliffe’s fog-signal; which differs so far from that
just mentioned, that the *“signal ” itself is given on the en-
gine. In this arrangement we have the usual magnet and
armature, the latter carrying a projection, which rubs against
a long lever carried alongside the engine, in about a line with
the centres of the driving wheels. This lever actuates a small
semaphore placed on a level with the driver's eyes, and alse
sounds the whistle,—a crude idea, which does not commend
itself by the finish of the model. Several better devices have
been described in our back volumes, aud so long ago as Feb.
5, 1875, we gave an account of Sir D. Salomons’ system, which
was so far complete in details as not only to call the driver's
attention, but actually to shut off steam and apply the brake
for him. That system (See p. 516, Vol. XX.) necessitated 8
central insulated rail, which was so connected to the engine
that on the 1 .tter entering a block section already occupied, &
bell would be rung, or, as before explained, the steam might
be automatically shut off. A practically identical system was
patented last year by a Mr. Putman, of New York, and in the
Concert-room Gallery, Messrs. Apps exhibit a nicely-finished
working model of the system invented by Mr. T. T. Powell, of
Harrogate. In this we have the insulated centre rail or wire
in contact with the train by meaus of light wheels and rods,
a couple of signal-boxes, and bells, &c. Levers at the side o!
the rails are depressed by the passage of the train and give
notice in the signal-boxes, while tapper-keys on the engine
and guard’s-van enable either driver or guard to communicate
with the signalmen, and the latter can, of course, communicateé
with them. The model is sufficient to show that a railway
worked on this system would form an electric circuit, or com*
bination of circuits, by which not only would signalmen be
able to communicate with trains approaching their boxes, but
the manager could, by means of an indicator, locate the posi:
tion of any train at any given time ; further, platelayers could
inform signalmen promptly of any defect in the road, and Ei‘“
sengers could communicate with the driver or guard. The
difficulty is the centre insulated rail, which would cost some:
thing, and the insulation, we are afraid, would be a source ¢
trouble. In some respects, Mr. Powel’s system is more com-
plete than that of Sir D. Salomon’s, for the latter breaks his
centre-insulated rail into *‘ block sections” ; but we do not
think that either plan is likely to be adopted for some time.

A really useful invention is shown in the Eastern Gallery 1P
the shape of King's patent electric railway signal, which 18
specially adapted for use on single lines in sgarsely-populaw
countries, or where the amount of traffic will not allow of 8
competent and ample staff of sigualmen. In the model W
have a simple line with a branch to a siding and three posts
one of which contains a clock capable of indicating time up t0
15 minutes, and a semaphore put * on’’ by mechanical means
as the train passes over a lever treadle level with tne rails:
This semaphore is put to * off ” by means of electricity whes
the train reaches the next post, where, at the same time, }
puts the second signal at danger. The use of the clock is no
quite apparent, for the inventor can scarcely expect his syste®
to be adopted in crowded districts, but for certain purposes lt
will be employed in the following way :—The clock, say, 18 8
post A : a driver approaching and finding the signal *‘o
will see by the clock how many minutes have elapsed sinc
the previous train passed into that block section, and as his
engine passes that post it will, as explained above, put the
semaphore at danger and the clock-hand back to zero, Whe?

the engine passes post B, it again runs over a treadle, whic
uts the semnaphore at B to danger and clears the block sectlo‘t
1n the rear by lowering the semaphore at A, where the clock
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hand 1ain indicates the number of minutes since the engine
engine hs_“Dpose post B Suards the entrance to a siling, the
Puts sw ich passes A and enters the block between A and B
aud th Pecial semaphore at danger at B by means of electricity,
e Oiu 8 gives warning that a train is approaching, and that
the 0tsman must be ready to clear or to pass into the siding,
dicnt,e::ﬁe may be,—a lever at B working a signal at C to in-
are 5] ether the branch or siding is clear. The arrangements
% .m‘lnder cover, and the treadles and other accessories are
fast o,n ed that the signals work at the same speed whether a
fully ws iw train passes ; in fact, the details have been care-
ment i,(:r ed out, and the system will not doubt find employ-
arge '”“10&, Australia, and other places, as well as in
aviugoo‘l' stations with long lengths of sidings. Another
' ‘w°’th notice is found in the Southern Gallery, where
the —ro2 shews a model of his method of communicating with
buftef.“ ard by making the electric connection through the
m thon pulling the signal cord in any compartment, an
Mang in th“""n out from the side of the carriage, and a bell
th is e guard’s van. It is obvious, however, that this me-
efficiey, ot to be compared with the others, as it depends for its
is nop :1y on the fact of the buffers being in contacr, and that
Politap lv! 478 the case except, perhaps, on some of the metro-
nes. Altogether it may be said that although some
'ign.n? ovelties are shown at the Exhibition, 8o far us railway
~En -8 18 concerned, the established methods are the best.
9lish Mechanse,

———————————————

NEw ELECTRO-MAGNETIC BRAKES FOR BAILWAY
TRAINS.

T
Ihulll;og'“t desideratum of a brake for railway trains which
Which .h;inly b,e prompt, effective and safe in application, but
the methoé avoid the wear upon the car-wheels incidental to
Wet in th 8 Dow employed, seems to have been at least fully
hayg uue simple contrivance of recent invention, which we
Which i sed to be illnstrated in the accompanying cuts, and
oy ot? ut to be put into practical operation through the
Whoge off the New York Electro-Magnetic Brake Company,
Thig ;. Ces are in this city.
iz, . i“"entlon involves two important and novel features,
depg, 18t, the application of a frictional surface ‘o the rails
Detje of CNtly of the car-wheels ; and second, the use of mag-
In the“acthn togroduce the necesaary friction.
ing, 5 f'f‘l"loua orms of brakes now in use upon railway
revollltionnchona'l surface is applied to each wheel o retard its
Evidentl thi to canse it consequently to slide upon the track.
Pogeq thye 18 sliding of the wheel under the heavy load super-
Teon rapidly grinds and wears away the surface of
Producing an unevenness in its circumference which
ing Creases, not only from the repetition of the sliding,
the Poun rocess due to the application of the brakes, but to
18 cappieq K Tesulting from the irregularities of the rim as it
Wheely ) 1 Breat rapidity over the rails. Hence it is that
f yoary ich would otherwise be sound and good for a series
shol‘tlivad Come, by reason of the application of brakes thereto,
g’ouths, and have to be trued up or thrown aside in a few
f'ﬂkes are n the elevated railroads of New York, where the
" queqt sbo“eceasanly applied at short intervals, owing to the
B fropy 1z PPAges, & car-wheel is thus rendered unfit for nse
The “:le to fifteen months,
:“gbetic bsteP towards the invention of the present electro-
hetalu frommk? was taken in the direction of relieving the
r‘?‘ﬂtiu . this wear and tear foreign to their proper function,
g}lla, w°“’ the application of the brakes direct!y to the
‘h"lhl Surfgqs found, however, that the application of a fric-
® Uge o % to the track by any system o everage involving
viubee ’l'ictie car as a fulcrum, and its weight as the force to
thetl8 to 5 c(;m’ must operate to lessen the weight upon the
"}:iu ]inbili; "esPOndlng extent, and to that extent increase
ch the m{,tO eave the rails and jump the track—a danger
void, 1on of the levers would serve to facilitate rather
;-1 ne .
g:" Womfzn3°P In the invention overcame all difficulty on
nq holq ¢ the grip of the brakes upon the rails is made to
is ® train to the track. Thiais ingeniously ac-
tlip, SXcited {hslmply magnetizing the brake shoes, so that
to tﬁ theret,, w.ey shall spring into contact with the rails, and
Sir Jonory U2 & power and prehenaile force proportionate

;ﬁgn the,:lnd to the force of the electric current employed
Lt lew "
“ple °l°°tm-magnetic brakes are constructed in very

88 shown in the cut, and consist of a pair of iron
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brake-shoes adapted to slide upon the rails, and which are sus-
pended from an iron cross-bar upon two iron arms, each of
which is encircled by a suitable magnetic coil. The two
arms connected by the cross-bar and encircled by the coils are
thus converted into the poles of a horse-shoe magnet, and they

are supported in a stout iron frame or pedestal, fixed and |

braced between the wheels. The cross-bar is allowed a limited
vertical play, which is taken up by a spring of sufficient force
to uphold the brake-shoes clear of the rail when they are non.
magnetized. The brake magnets on opposite sides of the
track are placed in 2 common circuit by a transverse connect-
ing wire, as shown in the plan view (Figure 3) of the accompa-
nying illustration.

The wires are to be connected for use with a dynamo-machine,
an electric battery, or an accumulator. So soon as the circuit
is closed through the wires, the magnetized brake-shoes will
be instantly attracted to the rails with a force due to the force
of the current, and by their friction will arrest the train
with as great efficiency as apny of the brakes now in use, but
with the great advantage of not interfering with the free rota-
tion of the wheels and of operating to bind the train to the
rails, 50 as to offera positive safeguard agaiust derailment.

To prevent the possibility of danger from a shoe bresking in
two in the middle, so as to leave an irregular portion attached
to the arm of the magnet, the shoes are not bolted to the arms,
but are connected ‘hereto by transverse dove-tail joints, as is
shown in Figure 2, the detachment of the shoe being prevented
by a set screw. If the shoe accidentally breaks in the line of
the joint, both pieces will instantly drop away, and suitabl-
guards (seen next to the magnet on either side of it) will oper-
ate to sweep the pieces from the rails clear of the wheels.

The cost of applying the new brake to a car scarcely exce=ds
that of the ordinary hand-brakes, while it seems to present at
this low cost all of the advantages of the best forms of the cou-
tinuous air or vacuum brakes now in use ; and in view of its
economy, simplicity «nd comparatively unlimited power, it is
clained that it is also entirely practicable for use upon freight
trains, not only giving theengineer perfect control of his train,
but, by acting upon each and every car at the same moment,
avoiding the possibility of the telescoping or *‘chimbing” of
the cars on the top of each other, as now sometimes occurs
when the brakes are suddenly applied to a single car with the
train in rapid motion. The complete command of the move-
ments of the trains thus ensured will permit of the running of
heavy freight trains with safety at a much greater speed than
at present.

n important advantage not to be overlooked in connection
with the relief of wheels from the wear and tear of brakes, is the
fact that much larger wheels may in such case be used with
great gain in the ease of movement in the trains. The in-
creased life of the wheels will justify the increased cost which
an enlarged diameter implies, but which the rapid wear of the
wheels will justify, the increased cost which an enlarged diame-
ter implies, but which the rapid wear of the wheels, under the
old system, precludes, on the score of proper economy.

It is estimated that the use of these electro-magnetic brakes
will reduce the expense account of a road in the item of wheels
alone nearly seventy-five per cent , and it is claimed that they
present the simplest and cheapest continuous brake system yet
devised, and one which provides and permits the appiication
of the utmost degree of power in arresting the movement of the
traiu which its momentum will render safe, while at the same
time it is more prompt and direct in action than either the air

or vacuum brakes.
.t

KENYON'S IMPROVED ADJUSTABLE RUBBER BUCKETS.

The accompanying illustrations show an improved form of
Kenyon's rubber buckéts for chain pumps. These are expand-
ing buckets, with an adjusting screw and cone. Tn Fig. 1 A
represents the link, B the collar by which the rubber E is held
or lifted, F the top plate, nut or washer, and D the expanding
cone. The new form of bucket is much shorter than the old
style, and, as may be seen from Fig. 2, occupies very little
space in the length of the chain. This is the full size of the
1}-inch bucket. For wells not more than 12 feet deep, three
buckets are used, but for deeper wells they are used about 10 feet
apart on the chains Rubber buckets greatly improve the ac-
tion of the chain pump and reduce the labor of working it. In
winter, when it is desired to have the water “‘run back,’’ the
buckets can be easily loosened for this purpose. They can be
readily tightened to tuke up wear, but this is necessary only
at long intervals.
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Sanitary and Blumbing.

SEWAGE MACHINE,

The question of the purification and disposal of sewage has
been tackled by a large number of engineers, chemists and
others with a greater or less degree of success—more frequently
less than ter. Mr. John Hanson’s treatment consists in
the use of lime and black ash waste as purifiers, and his system
has been in use at Tong, near Bradford, England, for about
four years with every success. It is alsoin use at other places,
notably at Golear, near Huddersfield, where the works were
designed by Mr. Hanson and were started mear the close of
last year. The objection to lime alone, as stated by Mr. Han-
son, is that lime alone does not remove the germs of infection,
whereas with the addition of black ash waste the water is so
effectually purified that according to a report of the constable
of the Tweed Commissioners, salmon fry and other delicate fish
can live in the purified water, This black ash waste is a by-
product from alkali works. According to Prof. Roscoe, for
every ton of soda ash produced, from 14 to 2 tons of waste are
formed which accumulates in enormous quantities. This waste
contains the whole of the sulphur burnt in the pyrites kiln,
amounting to from 15 to twenty ver rent of the weight of the
waste, The purifying properties of black ash waste are as fol.
lows: Black ash waste as it comes out of the vat contains all
the sulpbur which was used in the making of the soda ash. It
is then in the form of insoluble monosulphide of calcium.
‘When the monosulphide of calcium is exposed to the action of
the atmosphere it passes into a state of higher oxidation, then
called disulphide of calcium. When this soluble disulphate of
calcium is brought into contact with causfic lime, after both
have been added to the sewage, then the disulphite of calcium
contained in the black ash reacts upon the free caustic lime
which is held in solution, and precipitates both in the form of
monosulphide and sulphate, carrying down with them all the
sewage impurities, thus discharging the effluent, neutral and

MACHINE FOR PURIFYING SEWAGE.

gure, into the stream. By means of lime alone this is stated to
e impossible. The two deodorizers are well stirred in t 0
cistern by agitators, worked by a small gas engine. Into th®
lime, cistern water is introduced to produce the necessary past®s
and into the other the sewage runs by gravitation, and th#3
the effiuent of each is a dilated fluid which is conducted l_ﬂt"
mixing and settling tanks. The tauks are emptied occasio?
a“%. the residunm being removed for use as a manure.
he chief feature of the machine, says Zron, is that it is
worked by the sewage which is to be subjected to treatmenk
thereby avoiding the expense of skilled labor and fuel.
suming the main sewer to be arrested, as it were, by this M5
chine, its contents flow into a reservoir provided with a set?
rollers which convert the lime and black ash to form the F“’c’
itate into a pulp. This is discharged into two trough 8"9':
neath, which form the motive power for setting the Wh?l
machine in motion. A sufficient quantity of sewage havif
gone into one or the other of these troughs, it goes down, ¢ o,
charges its contents charged with the precipitating materié 2
and in the action turns A1 the machinery that has ground t?
black ash and lime, and even registers the number of ga!l on?
of sewage that have passed. The invention is very simPlh;
Every crank and lever is set in metion by one fall of ¢
troughs, and it has not a wheel in it. Mr. Hanson cnlcul‘::f;
that for £600 such a machine csuld be erected which WO
clear the sewage of a town of 10,000 inhabitants. Of co™!
the great idea of treating sewage is to introduce the preci 't::
ting elements, to make it, in fact, innocuous ; but this hit e:,
to has only been effected at a great expense. Mr, Hanso?
machine promises to make this a very simple matter. s
Our engraving represents a side elevation of the appaf“t" t
a and b are the water levers ; when one is full of sewage W“:‘
the lever drops and the empty lever rises, giving motive po™ ¢l
to ¢ and d, which are rods connected wit{l levers ¢ and f, tod
to the whole of the machine, The rods g and &, are conne’y
to sluices from which flow alternately the sewage water NO*
and 2, e and 5. There is & lever bar, i, working the back t.
of the machine. The hopper j, contains the black ash a8
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and lime or other chemicals for purifying purposes. A slide
k, is regulated to supply from j the given quantity of chemicals

required to purify the quantity of sewage water contained in
orb.  An indicator, /. is for registering the number of gallons
of sewage water that pass through the machine. The chemicals
fall through the tube, m, among the grinding rollers, n, by
which they are crushed. The rollers are pulled forward by a
lever, 0, and hackward by the lever, p. A sewage pipe, g, con-
ducts the foul water to the sluice valves ». The water levers,
a and b, turn on a fulerum rod, s. At tis seen the sewage
water falling into the water levers.

It will, no doubt, occur to some that as the sewage is purer
at night than during the day, the addition of the purifying
material during the former period is so much waste. So thought
Mr. Hanson, and he has devised an automatic arrangement
whereby, as the sewage becomes purer, so the supply of purify-
ing material is cut off until it ceases entirely. As the sewage
becomes gradually foul in the morning the supply of the chemi-
cals commences and continues. The mixture of sewage and
chemicals will be led from the water levers into a series of
settling tanks.—Scientific American.

———

THE DANGER OF BAD WATER.

Ir reply to the question, What has sanitation done ? a gen-
tlemen who has been engaged in superintending sanitary
measures in one department of the British Government, says

During the last 30 or 40 years, that is, since the organization
of the sanitary department of the Privy Council, the rate of
mortality throughout England has sensibly decreased, and the
average of life has increased beyond all anticipation. Even in old
London, saturated as its soil must be with the filth of ages, the
judicious employment of sanitary measures has enabled its in-
habitants to attain to a very respectable degree of healthful-
ness, and to escapein a very marked manner from the deadly
effects of organic poisons which are constantly being generated
in their midst. 1 shall refer to just two or three circumstances
which have occurred in my own official experience. Some 20
years ago a terrible epidemic of cholera swept across the north-
western provinces OF India and nearly decimated the popula-
tion. Scarcely had the scourge ceased to afflict the land when
an ocutbreak of typhoid fever began to thin out the remnant.
Lord Lawrence, who was then Governer-General called in the
aid of scientific experts, not with the object of mitigating the
ravages of the prevailing disease, but to find out what had occa-
sioned it, and to try if possible to prevent its recurrence.
The writer of this letter, who had the honor of being appointed
to superintend sanitary measures in the Punjaub, traced both
these epidemics to polluted water. The sources from which
the drinking waler was drawn were contaminated with human
excreta. The city of Zullunder, situated between the rivers
Sutlej and Buas, was selected for my head quarters. The epi-
demic raged here with great vigor, both in the European mili-
tary cantonments and among the native population in the civil
station—death rate having been estimated at something above
70 in 1000. Within a year after the introduction of sanitary
measures the mortality fell to 16.

In 1865 a very loathsome disease, which was epidemic in the
city of Delhi, had broken out in the beginning of the year with
exceptional severity. The Government desired that the ques-
tion should be looked into without the least delay. A com-
mission was accordingly appointed, consisting of three mem-
bers, to investigate the cause of the disease, and to report to
the Governor-General. The senior member, who was also the
president of the committees was the head of the medical depart.
ment. He wasa great surgeon, and celebrated for his skill
and dexterity as an operator. The second man was an Inspec-
tor General of Hospitals, who has since been deservedly raised
to the honor of knighthood and to the position of honorary
physician to the Queen, on account of his eminent abilities as
a physician. The third member was, of course, the Sanitary
Comrmissioner who was at the time only an assistant surgeon
in army rank. The two distinguished seniors of the service
talked a good deal of the *“ waves of the disease,” speculated
on the possible introduction into Delhi of the Aleppo boil by
en igrants or visitors from Asia Minor, and drew out a lengthy
snd learned report full of plausible and ingenious theories.
The sanitary officer, however, went straight to the water sup-
plies of the city. He analysed the water of every well in the
place, together with that of the river and the canal. The water
of one well, next the Jumma Musjid, one of the most ancient
of Mohammedan temples in Hindostan, was found to contain

upward of 12 grains of decomposed organic matter to the gallon. and consists of seven independent lines. >
S —" —— R

It happened, too, that this well was situated in the very centef
of the district in which the disease prevailed. In his rep®
the sanitary commissioner had no hesitation in mentionid
this as the source and origin of the loathsome diseage, and i#
suggesting the closing the well, as the only measure necess®
tostamp it out. The Mohammedans objected to any inteff‘”::
ence with their well, which they regarded with almost supers
tious veneration, for it had been sunk at the time of Akbar t
Great, when the mosque itself was built, and the feelini’o
race and religion were strongly associated with both thes®
structures. Lord Lawrence, however, being a man of ampl®
resources, thought of a plan which would at once conciliate ¢
good will of the bigots and test the soundness of scientific €0%°
clusions. An order was issued to the effect that all the We
in the Mohammedan quarter of the city would be cleaned 0%
atthe Yublic expense, and the writer receive dhis instructions lll
the following curt demi-official manner : ¢‘Have bottom of W€
dug up to about 15 feet. Examine the mud and see whence co®®
the filth. Then analyse fresh water from spring, and reportil
fit for use. All this was quite unnecessary, for after the W®
was drained and the bottom dug up 6 or 7 feet, an imme 4,
mass of human bones was found imbedded in the black mY
and looking as black as the mud itself. After this discovery?
there was no difficalty in persuading the Mohammedans B
close up the well. In'the course of the year the famous Delh
sore, in spite ofthe ‘ waves of disease,” and in spite of * ¢
visitors from Asia Minor, vanished from Delhi, and has ne®
since reappeared.— Metal Worker.

=

Axchitecture and Building.

DESIGN FOR A COUNTRY HOUSE.
BY D. T. ATWO0D, ARCHITECT.

In calling attention to the country house represented on the
opposite page which was erected recently at Joliet, Il
architect takes pleasure in the opportunity afforded to elP“?:
his appreciation of the intelligent aid rendered him by hf
client, J. H. Winterbotham and family, in the arrangement
the interior and the selection of tints for painting. s

1t is quite a comfort, as well as a satisfaction to an archite’
called upon to design and detail for the erection of a buildl®®
he cannot personally superintend, to feel that the thoroug"
ness and sympathy of his client can be trusted, and not ™
the effect and usefulness of a design by hasty and ill-advi®®;
changes. The tact which is always at hand to supply s proP’
sugiestion, lending, as it were, sight and sense to the '5”‘%,
workman, is not so commonly exercised, as it might be
mutual aid and benefit. I

The arrangement of the first and second floors for famllyTh‘
and comfort is, apparent, upon referring to the plans.
hall is a large reception room, in itself, with an open ﬁl‘e", o
with the dining-room, parlor and library can be opened—
suite”—at pleasure. for

The bed room on the first floor is conveniently arranged 2501
communication with the front and rear portions of the ho nd
aud has ample closet accommodation, and a well arranged ®
fitted bath room. e

The kitchen with northeasterly exposure, is large, anq ':107
perly ventilated, with two additional flues in the chi® i
stack. There is a hood over the range to control the ourr®”
of air and vapor. Double pantries are accessory convenlen"ehod
and a china and plate closet, with extra fittings, is Teds s,
from both the kitchen and dining room, besides minor cloS2 g

The second story furnishes six spacious bed. rooms,
dressing-room and closets ; and the third story, two rooms
servants and three for general purposes. Nearly all are ptbo
vided with flues for ventilation which, in connection wit 1th
heating apparatus can be made to perform efficient and hed
ful service. s

The basement is devoted to lauudry, furnace and storag® ing
The interior finish is substantial and tasteful without b;um
costly. The exterior is painted with dark rich colors, care!’” s
selected, and applied in a manner to give a subdued P! 10
light and shade upon the surfaces, aug harmonize the ‘“f'no
and projections of the fagades and roof with the general 0"60‘
of the building. The estimated cost of this house is $6,6

oﬂl‘r‘i

thicks

————— e ———

The laying of a telegraph-cable through the 8t. G
Tunnel has been completed. The cable is abous 1-4 in-
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@abinet aking.

CABINET MAKERS PAST AND PRESENT.

. Cabinet work that has come down to us from the fifteenth,
hx%enth and early part of the seventeenth centuries was made
the 1o, Carpenters and joiners employed on the construction of
© building for which the cabinet work was designed. The
et maker, as such was unknown until about the first
(vl'narter of the seventeeth century. The making of furniture
,r:s the province of the man who made sashes, planed tke door
n Tes ang carved the corbels—that is, the better class work-
wen that were employed on the woodwork of a new building
¢Te generally retained after the building was finished to make
298t of the furniture required to furnish the house. Many
Mes, too, these workmen were left to their own resources for
t ® design of the work they executed. Sometimes, perhaps,
fa}’y“were agsisted in working out an artistic problem by the
Seir ladye” of the ** manor” but it more often fell to them-
ves to both design and execute.
to.w"el'. that all workmen were good, even in those dsys, for
ec‘s_On record that many men were dismissed and fined for ex-
h;‘tmg inferior work, and thereby spoiling stuff. It seems to
" Ve been a rule, particularly towards the latter part of the
Xteenth century, to imprison a workman if he had «ngaged
wha ﬁl'st.-class workman of a certain standard, and then failed,
o €L tried, to come up to that standard. He wasalso obliged
w Pay for all materials spoiled. How many botch carpenters
be breaking stones in jail to-day if such a rule obtained
doi 01} the whole, however, we prefer our present way of
Bhang business, for, after all, it does not take long for a good
&ccrp foyeman to discover the man who *“ knows all” but never
in :l‘lnpllshes anything. Men, nowadays, soon find their level
€ workshop, and if the accomplished workman 1eceives
ap Other benefit for his_superior skill and assiduity than the
wgpree\atmn of his employers, and the respect of his fellow-
1o Men, he has gained something worth striving for. We
l’omw °f no reason whatever that sheuld prevent a good joiner
cab; Working hardwood as skillully and as speedily as a trained
cabinm maker, Asa rule, a good joiner can make superior
thatnet work—work that will stand more wear and tear than
i 1, Sually turned out by furniture men ; but the trouble lies
Maker fact that good joiners are very scarce. The cabinet
ang %" Must possess a certain amount of skill in the use of tools
o, Bishing, or he will prove very unprofitable to his employ-
"t;t bstate of things not permissible nowadays; this skill may
°therehmu°h ; but much or little, it must be there. On the
aboy; and, there is a certain rough work that can be done
Post ha baildin by any one having brains enough to diga
the mde' and the rougher the work and coarser the operative
Em"“f profitahle to the employer. Again, the wages paid
%"se‘"e skilltul joiner is so little above the amount paid the
icr Workman that it is scarcely worth striving for, more
the iu arly so, when we take into consideration the fact that
ui 8her the class of work the more expensive are the tools
Ted to do it,—Builder and Woodworker.

It must not be thought,
i

low §

ynﬁn beautify] §olden-yellow dye is now prepared from the
sh%g Wood of various poplars. The young branches and

"lte?'"e cut off, crushed and brayed, and then boiled in alum
11 the proportions of ten pounds of wood and one pound
Boif dwf(_iel‘ed aslum to three gallons of water. The liquor is
In fom twenty minutes to half an hour and then filtered.
ellow I0g, it thickens and clears, throwing down a greenish-
iquiq 3, Pesit of resinous matter. When sufficiently clear the
Tugp, 4 38ain filtered, then left exposed to the air for three or
Quick) 48, according to the weather and the atmosphere. It
a Pichy 9xodizes under the action of light and air, and assumes
fabrig, golden tint, and in this state can be used for dyeing
shagee O all descriptions. For yellow and orange-yellow
o, ¥ 18 used alone ; mixed with Prussian blue it gives
“hhge’ With oak bark, brown and tan; with cochineal, etc,,
to be ot?nd scarlet shades. The coloring thus produced is said
8 superior quality.

The e

Exhibitécademy of Meteorological Aérostation is to hold an
duriy, 1on of appliances used in the *“asrial arts ” in Paris
“ e the summer of 1883.

The exhibition will form the

thejy inna'Y " of the Brothers Montgolfier, and commemorate
ﬂude Vention of balloons in 1783. The ‘‘acral arts’’ in-
b‘l‘ome:eg“’“ variety of materials, from gas to ropes, and

™8 to pocket-knives.
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W echanics,

THE FIRST METAL-TURNING LATHE.

Joseph Moxon, an Englishman who was hydrographer to King
Charles 11. gives the first known intelligible description of a
metal-turning lathe, in a small book entitled ‘“ Mechanick Ex-
ercises,” which was brought out in monthly parts, commencing
in 1677. In this, the art of turning occupies a large proportion
of the space. It will be interesting to quote the quaint language
used in this book. The description accompanies an illustration
of a turn-bengh held in a bench-vise. The work is rotated by
means of a drill-bow, and a sphere is shown being turned. The
chapter reads as follow :

¢ Of turning small work of brass or other mettal. Small
work in mettal is turned in an Iron lathe called a turn-lathe
called a turn-bench. The figure of it is described in plate 16
at C. When they use they screw in the chops of a vice, and
baving fitted their work upon a small iron axis, with a drill
barrel fitted upon a square shank at the end of the axis next
the left hand, they with a Drill-bow and Drill string carrv it
about as shewn in smithing, with this difference, that when a
hole is drilled in a piece of Mettal they hold their Drill-bow in
their Right Hand : but when they Turn small work they hold
the Drill-bow in their left Hand, and with their Right Hand
grasp the Tool, which is commonly a Graver, or sometimes
a sculpter, fit to such Moldings as are to be made on the Met-
tal. They begin to work first with the sharp point of a Graver,
laying the Blade of it firm upon the Rest, and directing the
point to the Work, and lay Circles upon it close to one another,
till they have wrought it pretty trune. Then with one of the
broad edges of the Giraver they smooth down what the point
left, and afterward with Sculpters, Round or Flat, or great or
small, they work their intended Moldings. The circumstances
and considerations in the choice of a Drill-bow and Drill strin
for Turnery are the same with what you find in Smithing an
Drilling.”

That the art comprehended the fashioning of metal at a re-
mote period, evidence exists. Metal vessels, exhumed from
the ruins of Thebes, bear nnmistakable marks of the tool ap-
plied when the ohject was rotating. ‘The machinery then in
use probably lacked the stability necessary for turning metal
successfully.  Various forms of fly.wheels are shown in books
published abont the beginning of the nineteenth century,
proving that the continuous rotary motion was then nsed. The
pole, was, however, evidently preferred, and now soft-wood
turners use it. The alternating motion allows them some ad-
vantages which we need not here discuss.

———— @

VERTICAL CAR-BORING MACHINE.

From the numerous products of the extensive wood-werking
machinery establishment of C. B. Rogers & Co., of Norwich,
Conn., we relect for description their vertical three-spindle
borer which possesses certain practical features of construction
which will interest our mechanical readers.

The machine referred to, and which is represented by the
accompanying engraving, has been recently constructed from
new patterns, and is designed for boring heavy timber with
different sizes of holes without the delay and trouble of adjust-
ing the spindle or changing the bits, necessary in single-spindle
machines. This machine has three spindles, operated by the
han"les connected with the weighted levers at the top, and
driven by one belt from a counter-shaft at the back of the ma-
chine. By a heavy weight, in connection with a justing
friction pulleys, the belt remains at the same tension whatever
the position of the bits. The middle spindle has a larger pul-
ley than the other two, for slower speed to work the larger
bits. Seventeen bits are furnished, varying from § to 2 inches
—all above 1§ inches to work in the middle spindle. The
bits have a horizontal adjustment of 15 inches, and vertical
throw of 16 inches.

The bed upon which the timber rests is furnished with four
rollers which can be operated by the hand-wheel, or by the
lever which operates the friction power feed attachment from
the counter shaft. The machine is built wholly of first quality
iron and steel, and in the most substantial manner, thus mak-
ing a useful and durable tool for all kinds of timber boring.
The counter is attached to the base of the column, and is
furnished with tight and loose pulleys, 10-inch diameter and
5-inch face, which should be speeded to 275 revolutions per
minute.—Manufacturer and builder.
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‘SECTION OF BEET MOLASSES DISTILLERY.,

Trade Industries.

BEET-SUGAR MAKING IN COATICOOE.

.itgoatlcook is a picturesque town of about 3,000 inhabitants,
R Med some 100 feet below the track of the Grand Trunk
at &’“ﬂ The beet-sugar factory there existing was organized
G, pontreal, in the winter of 1880. Through the efforts of Mr.
@pi mer the final plans were matured in March, 1881. The
fog "31 Stock then thought mecessary was $150,000, but was
of :1 inadequate for the requiremerts ; with a.. increase
per t25'000 it is contended thely will be able to work 250 tons
only | onty-four hours. The plans of the factory were made
%zl.‘ftﬂ' an engineer came from Germany to examine the
Hne 1ty and the buildings there existing that were to be made
Uary - ositive orders were given for the machinery in Jan-
The'l 81. The first deliveries were made in March, 1881.
of thtm"l o8t of the foreign machivery was to be $50,000, and
Th”:t Made in America about $40,000 (for boilers, pipes, etc.).
Lot iﬂl‘es vepresent the actual outlay, which is very much
coat go 08 Wasat first intended. The boxinlg of the machinery

$900, ang the freight was at an extremely low rate. Some

I
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few men came over from Germany to do the mounting ; and it
has been concluded that, in such cases, it would be better to
send over an entire gang, as in this manner considerable time
would be saved.

The total number of farmers contracting for beets was 2,107,
but it has been decided not to deal directly with so many, but
to make the contracts with, say four agents who will be dlreot‘lﬂ
responsible for the same. Those farmers contracting for sm
areas of one-quarter of an acre, as they did last year, cannot
grow beets with the same profit as others who have special
agricultural appliances. To overcome this difficulty, to each
agont will be furnished a five-row drill, a five-row hoe, a spiral
harrow, and a beet harvester. These will be imported from Ger-
many, whilethose implements used last year were of American
manufacture. It is thought that without counting the hun-
dreds of acres that were destroyed by the frost, the aversfo
yield has been 15 tons to the acre, while the maximum yield
i8 22 toms. The greatest distance the roots were grown from
Coaticook was one hundred and twenty miles, at St. Anne.
The total number of arpents contracted for 1,850. The largest
area under contract was 100 arpents. The roots were carried
to the receiving department of che factory in carts or cars. By
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special arrangement with the railroad, the freight by cars was
$1.20 per ton. The roots have their necks left on, when
gatherered on the field, and are silotted in the same condition,
8s it is argued that this is the only way that beets can be kept
in a perfect condition. The second growth that is likely to
take place under the circumstances, or the loss of sugar there-
from, is very much less than results from bad slicing or the
increased danger of rot. The entire silotting is in charge of a
gentleman of many years’ experience, in Russia; he claims
that he has never lost a ton, when the work was properly at-
tended to. He is not an advocate of ventilating the silos upon
the field, and contends that it is the cause of considerable
trouble. The manner of building the silo consists in digging
a trench about one foot deep around the outside of where the
silo iz to be built. Then the beets are piled on the interior
surface of the ground (in a manner we have frequently described,
about three or four feet in height, in the shape of a pyramid
baving a triangular section), a small quantity of earth is then
thrown over them ; here they remain for a variable time, during
which the water, from evaporation, escapes. Their exact
condition is determined by placing the hand in the interior ;
when no sensation of heat is felt, and the temperature of the
air is about 34° F., more earth is piled on. This is again in-
creased after several days, until the total thickness is some two
or three feet. The length of these silos may be variable. No
separation is required to prevent auy trouble from spreading.

hese silos were to be seen on top of the hill by the factory.
They were built on undulating ground, and there was no fear
from the water from the ravine below, with which the roots
come in contact. By the factory is placed a root-nouse, where
| some 1,500 tons of beets are in reserve. In it may he found a
good ventilator, etc. This root-house may be filled from the
top by a suspended wire rope bearing baskets. The other end
of the rope, on top of adjoining hills, is in proximity to the
beet-receiving station. The latter communicates, by small
tracks and cars, with the various parts of the field where the
roots are silotted. This method we consider excellent, and
under the conditions that the Coaticook beet-sugar factory is
placed, works splendidly.

(Contract of (Farmer with Company.)
1 hereby agree to and with the
PIONEER BEET-ROOT SUGAR COMPANY {Limited]
that 1 will continuously, during the next
years, raise acres of Sugar Beets
annually from seed furnished by them, and to sell and deliver
to said Company all the beets from said acres
at the price of five Dollars per ton of 2240 1bs. clean Beets, free
from earth and stone, with leaves cut off. Beets to be delivered
at the Company’s Factory in Coaticook, or on board ecars at
Railway Station,

First Planting 1881.

In case of my decease or sale of Farm this contract to
cease.

Contract of Company with Farmer was asfollows :
PIONEER BEET-SUGAR COMPANY [Limited.
COATICOOK, 188

The Pioncer Beet-Sugar Company (Limited) hereby agree
to buy of during
years, all the Sugar Beets raised on acres from
seed furnished by this Company, and to pay cash on delivery,
at the rate of five Dollars per ton of 2240 1bs. clean Beets, free
from earth and stone, with leaves cut off.

Beets to be delivered at Company’s Factory, Coaticook, or
on board of cars at nearest railway station.

Setieeesteacssesstneranertnaens retrens Viice- Presidend.
teesetatettesatatssecennsnesen...s TrOASUTEr,

As regards the farmers, it is said that very few of them
know a good beet from a bad one, for sugar manufacture.
Very few of them have had any experience, before last year,
in growing [beets. The contracts were made with them
through four agents. The fertilizer prescribed was superphos-
phates and ashes.

The soil upon which the roots were grown was of various
kinds, but was principally sandy. These latter gave the best
results, Efforts were made to have strict adherents to German
methods of cultivation ; but as the farmers cannot see the
importance of this, their neglect, for the present, was over-

looked, but it is hoped that, little by little, the correct prin-
ciples will be realized by them. The seed used was of german
origin, and gave entire satisfaction; more of the same kind
will be employed the coming season. The Company advacates
16 pounds to the acre, but the farmers would not use more
than 11 pounds.

It is hoped, however, that with time these prejudices also
will be overcome. The farmers plowed only 8 to 10 inches,
but efforts will be made to encourage 14 inches in depth. The
time the sowing took place was gemerally in May ; but one
farmer, whose crop failed, waited until the middle of July,
and, notwithstanding, he made money off his land. The
thinning out was done in the usual manner. The early frosts
were not calculated to increase the chances for a good cro})-
The rolling of the land, before sowing, was in all cases strongly
insisted upon. The Company advocates the planting of beets
two consecutive years upon the same land, and then not for
three years. The farmers in the vicinity of Coaticook have
for principal occupation that of raising cattle. The beets
grown by them were in many cases employed for stock fodder,
and with good results.

The only supposed trouble that was contended was an insect
closely allied to the 4ltica ; but it said that the harm done by
them was nothing of any importance, for when the ({oung roots
were examined no evidence of their ravages could be found.
In no cases was transplanting resorted to. The consequence was
that those roots that did not come up, from being at too great a
depth, or from other causes, were not replaced. The company
grew only 50 acres, but this area will be increased the coming
season, and efforts will be made to have ‘farfect harmony pre-
vail among the farmers ; they are invited to take stock in the -
company, payable in beets, or in whatever they see fit. We
are glad to find the Coaticook Beet-Sugar Company has been 80
fortunate in their sale of pulp. Any number of tons are
ordered at $2, and an offer for the entire lot at $6 a ton, de-
livered on cars at Boston ; thus showing that not only farmers,
but cattle-breeders, are realizing the immense value of this
food. Mr. Lomer tells us that upon dairy farms where it has
been experimented with, the flow of milk, the quality of the
butter, etc., has been increased. For cows, it is recommended
to give them daily one-tenth of their weight of pulp and
chopped straw ; for oxen one-fifth of their weight. A large
amount of the pulp is being silotted in a natural roek cave ; in
this manner a higher price, it is thought, can be obtained for
it, when the proper times arrives. The total amount of pul
they expect to obtain will be about 3,000 tons. If this shoul
be sold at $6 a ton it would represent a revenue of $18,000—
an item worthy of consideration. As for the other refuse,
nothing has as yet been decided upon, but it is thought that
the molasses may be easily sold at twenty cents a gallon. For
the coming year a distillery is talked of.

The main difficulty that has been contended with was the
piping. Under present conditions, the prospects for the future
are most favorable. In conclusion, we wish to call our readers’
attention to an excellent principle that has been adopted for
the paying of the roots, which consists in a graduated scale,
varing with the time of delivery, it having for its object the
encouraging of the keeping of the beets by the farmers until
wanted at the factory. While, for example, beets of 12 per
cent. of sugar would be worth $4.00 a ton in October, the end
of November they would be valued at $4.75. In this manner,
all concerned are benefited.—Sugar Beet.

————

CANALS ON THE PLANET MARS.

A curious discovery, made by Signor Schiaparelli, Director
of the Royal Observatory at Milan, seems to start again thl_f
old and unanswerable question, *‘ Are the planets inhabited ?
This Italian astronomer is one of the most assiduous watchers
of the planet Mars. It was he who, in 1877-8, first detected
the many dusky bands which traverse and subdivide the raddy
portions of the martial orb. Again, in 1879-80, when the po-
sition of the planet was favorable, he reidentified these strange
lines ; but during last January and February he has been able
to observe and map out in more than twenty instances duplica-
tions of the dark streaks * covering the equatorial region 0
Mars with a mysterious network, to which there is nothing
remotely analogous on the earth.” The Italian astronomer
has styled them *‘ canals,” for they bear the appearance of long
seaways, dug through the Martial continents, as if a mania for
short cuts had seized the inhabitants of the planet, and every-
body residing there had become an active M.de Leaseps.—

Telegraph.

—
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TEA.

te.o ﬁ:e(’f the most valuable and exhaustive contributions to
don . ture which we remember to have seen, says the Lon-
by M, 0¢er. is that just published in the form of a cyclopedia,
%hsis:sm' W.B. hittingham, Gracechurch street, E. C, It
a pnb]'s ll}&lnl_y of compilations from the Indian Tea Gazelte,
exd“i‘“tmn In Calcutta that has for a number of years been
eat vely devpted to the consideration and discussion of all
i lons.relatmg to tea in India, from the time of its earliest
he uUction thgre down to the latest period of its importation
anq 2e cultivation of the plant in the different districts
in Provinces, the gelection of soils and manures, and build-
¥ .;": 1t8 manufacture, etc., are all ably treated in this work ;
d"mest“t deals thoroughly with the scientific, statistical, and
and iy, 1c bl‘litllche.-s of the subject, it is a manual of information
i Struction wel] deserving the atteation of the tea planter,
n thr’ ealer, and consumer. .
of In 1 ten years ending 1876 the imports and consumption
3,009 (;’m tea in the United Kingdom increased from about
fivg . 00 pounds to 28,000,000 pounds, and within the last
Re'heyr“rg the supply and demand have kept close pace to-
000,007 they have reached between 45,000,000 and 46,-
tea trag, P0URds! Imagine how this prodigious growth of the
County ® must have benefited the native Indian race and the
of the to which they belong. Our author says: ¢ Hundreds
and l?‘nds of acres of land have been taken out of jungle
jaated with tes. Districts hitherto deadly are fast be-
off likg salubriong ; coolies are in fair health, instead of dyin
Tpoy sheep ; and the tea industry, which was once looke
Profegyi. . '2¢ last refuge for the destitute, is now viewed as a
q;)lon' f the highest social rank.”
a fing ﬂ:dmg to the cyclopedia : * We say that a green tea has
tota]] Vor, also that a congou has a fine flavor, but they are
ﬂSVory ‘1}11‘ ke.”” The volatile oil it contains gives to tea its
on thé he effect of this ol is to produce wakefulness ; but,
‘BOthe:t er hand, the best authorities declare that ** theine,”
8 nagype HrOPETty in tea, does not create sleeplessness, being of
h Map to soothe and compose. Theine also supplies to the
le;ystem‘wlmt it loses by fatigue. This property in coffee
similgy caffeine, and the drinking of it is attended with
“groey Ults ; but at the same time it is well known that
ot » R tea will produce effects on persons that black teas will
thap 'nd that there is & greater fermentation in black tea
Aothep Lreen.  Tannin, which is a powerful astringent, is
Mogg), ,,‘"Sreqlel}t in tea ; when chewed it * puckers up the
** Tagt) 0t it is thought by some that it sids digestion.
8 Renge n? tea upon an empty stomach is injurious, producing
“toq op. "eRkuess, as if one had fasted a long while;” and
n:},’“ts, " who are at it all day, *“are made exceedingly
197 that ¢, Some assert that there is nourisment in tea ; others
we re is none, and that tea consumes food ; while the
d"lgg whquote from informs us that tea, like liguors and
'“lne& en tal_xon moderately, will have one effect, but if con-
withuge]y it will produce just the opposite.
Meayj, 82Md to the names of different sorts of teas and their
« Pai,hg“’,,‘“ may state that ‘¢ Pekoe ” isa term from the
*hring ‘l‘° ~White Down or Hair, because made from young
“ nche“f Duds, while they are still covered with down.
8p, O0g " is from *¢ Seao-chung,” which means Little
anq « Cog'gon " isa cormption of ¢ Kung-fou,” or laber ;
Deaniy "02. or He-Chun, signifies Fair Spring ; while the
The jp.8 °f ““ Young Hyson™” (Yu-chien) is, Before the Rains.
ang nn, ments for ‘“making tea” are likewise very useful,
Tender 4 9t be too widely known ; and retail grocers might
dirgqy  %TVice to their consumers by iving them seasonable
the VOI::‘I]' In the first place, * tea should not be boiled, as
to iol @ oil will escape with the steam, and a much larger
itter » 1Of the tannic acid is extracted, leaving the infusion
“Sapoy whi 8 best way to make tea is to have au earthenware
1t. ¥ 4* v 3ich ghould be quite hot when the dry tea is put into
'hi:ﬁw Minutes after pour in the boiling water upon the
A the .2 fter “drawing ” from seven to ten minutes, *is
Ay 8 point for drinking.”
be'l!nde “e0t quantity that is wanted for use directly should
Y acgy g 28 the first drawing. Tbe habit of filling the teapot
L q“icklor third time is not right, because the theine, which
;ho., Y Soluble in scalding water, will have escaped, so that
8 the moem Who are supplied from the second drawing will

X 8t beneficial part of the tes, and will have instead

*“ a decoction composed briefly of tannin.” Churned tea, pro-
perly prepared with milk, is a beverage highly prized iu Cash-
mere in entertaining visitors ; and we are told that * the ladies
there no doubt vent their grievances to sympathetic ears, dis-
cuss their bonnets and their babies, and talk scandal over this
cup in much the same way as their English sisters do over
¢ five o’clock tea.’””
e ———

THE TEMPERATURE OF TUNNELS.

Observations in shafts, mines and borings shows that at a
certain depth below the surface the temperature is constant
all the year round. The exact law as to the increase of tern-
perature beyond this depth is not known, it being assumed,
however, that it rises from .03 to .033 C. for each additional
meter (2.28 feet) of depth, and consequently increases by 1°
for every 98 or 100 feet. Special circumstances, such as the
influx of warm water, decomposition of gravel and feldspar,
slow combustion of coal, &e., may, naturally, involve changes
in certain places. Thus, in the celebrated Comstock Mines,
Nevada, a temperature of 40 to 50° C. prevails at a depth of
from 2000 to 2600 feet. The depth reached by mines is, how-
ever, by no means so great as the height of the mountains
superincumbent upon the tunnels which pass under the Alps,
or are to be made through them, and it is consequently for-
tunate that the above increase of temperature is not experienced
in tunnels, but stands in relation to observations in plains or
on mountains of medium height. The Mount Cenis Tunne!,
for example, is about 4428 feet above the sea level at the
middle, and the highest part of the mountain chain below
which it runs is some 5248 feet higher. The prevailing tem-
perature there is for the air—6° C.; for the mountains—1° (. ;
the temperature observed in the tunnel shortly after its com-
pletion was 293° C., making a difference from the summit to
to the tunnel center of 30}° C. Thus, the increase of temper-
ature would be 1° C. to about 170 feet of depth under the
mountain chain. With regard to the St. Gothard Tunnel, it
may be said that the outer temperature is felt for a distance of
only 6000 or 9800 feet, the temperature at greater distances
depending upon the mass of the overlying rock. In the middle
of the tunnel, some 3785 feet above the level of the sea, the
temperature is 304° C., and on the summit of the mountain,
about 5500 feet higher, it is—1° C. M. Dubois-Raymond, who
assisted in making observations in the St. Gothard Tuunel,
came to the conclusion that work may be carried on just as
easily in a dry atmosphere of 502 C. as in a moist atmosphere
of 409 C.; those two figures forming the limits within which
man is able to work for any length of time.

IMITATION OIL PAINTING.

An improvement or extension of chromo-lithograghy, imita-
ting the roughness of oil painting, is described as follows :

After the colors are transferred to the prepared paper from
the color electrotypes, as in the old process, the picture resem-
bles an ordinary chromo-lithograph, and is perfectly flat and
sn ooth in appearance. In order to secure the roughness of
surface and other individual marks which are the peculiar
characteristics in the original oil-painting, the latter is
covered with gelatine, which accurately secures an impression
of all the individual surface marks of the painting. From this
gelatine mould there is prepared another impressson in India-
rubber or other elastic substance which permits of stretching,
so that the coyy of the original may in the printed copy be
either enlarged or reduced as desired. This india-rubber im-
pression is afterward used to obtain a copper stereotype plate,
and this in turn serves in the preparation of a negative or de-
pressed copy plate. This plate presents 4n exact reproduction,
in mould, otP the surface of the original painting, and the
depressions are filled in with pigment colors corresponding
with the surface elevations of the painting. When thus ar-
ranged the prepared chromo-paper is laid upon the copper plate,
and under the pressure and heat of a transfer press the pigments
adhere to the preparedpaper and produce all the surface effects
in the original painting. Varnish is next applied, and the
result is a painted color copy which is an exact color counter-
part of the oil-painting, and which may subsequently be trans.
ferred from the prepared paper to either canvas, wood or metal,
at the option of the printer, to be used in preparing any num-
ber of copies. The merit of the new process is this peculiar
fidelity of reproduction which renders the printed copy so like
the original that it is difficult to detect the difference.
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IMPROVED FRUIT EVAPORATOR.

IMPROVED FRUIT EVAPORATOR. vanced stage of completion. The gmmt heat is conocentrated
In o . X upon each tray or group when it first enters the machine, and
Taluab), Perly evaporated fruit there is no loss of pleasant or | each tray or group subseuuently entered removes or shoves the
the fooy JrOPerties, but an actual increase of fruit sugar, from | previous one forward into a lower temperature. This opers-
davelone 8t evaporation is essentially & npening&)rocess, the | tion is continued throughout, being rendered perfectly practi-
in g e ent of sugar ranging from ten to twenty-five per cent | cable by the inclined, divided evaporating trunk. No steam-
the p, ore0t fruits, as determined by chemical analysis. By | ing, cooking, or retrogade process becomes possible.
the ot of evaporation, progeﬂy conducted, in a few hours %Ve are informed tht, so perfect is the active circulation of
Men of .. AT® quickly matured and the maximum develop- | dry, hot air over, under, and through each line of trays, any
N chnngar secured, and water pure and simple evaporated, | tray taken from any portion of the trunk st any time, after
"le“,,"g" b?lflg analogous to the transition of the grape to being in the evaporator ten minutes will be found to contain
{0 Taisin, or the acid green apple to ripeness, with cor- | fruit that is perfectly dry on the outside, to sight or touch,
Anq the :g' delicacy. The cell structure remains unbroken, although the process of complete evaporation may be put one-
Water tet;h"leﬂ, when placed in the rejuvenating bath of fresh quarter or one-half finished.
In gy, ™ to their original form, color, and consistency. By this construction a maximum evaporating capacity per
i the tomcpomtms cut fruits, such as apples, pears and peaches, | square foot of tray surface is secured, and the full beuefit of
U, 80 gg tom“h"d is to subject them to currents of dry heated | fuel consumed isrealized, and there is entire freedom from burn-
| tion, form; dry the cut surfaces, quickly, preventing discolora- ing or scorching. A bright characteristic color in the prodnat

i Seqj 1ng an artificial skin or covering, and hermetically | is, in every wa, rfect and capable of commanding the high-
i gy g t:le cells contsining the acid and starch, which yield | est m“ke!;ypﬁc);,.pe P 8 8
Yure'y fahro it sugar. This principle is demonstrated in na- These evaporators are made in various sizes, adapted to home
, ghich are g9 In the curing of the raisin, fig, and date, | use or to the more extensive requirements of the fruit-evapors-
le to Tied in their natural skins—a process not applica- ting establishment.
Sop, by ng Tults—iy g tropical climate, during the rainiess sea- As the quality of evaporated fruit has been improved by the
X tural, dry, hot ir in the sun ; through a crude and | introduction of more perfect apparatus and methods, the mar-
| Mogt Porfoet the development of glucose or grape sugor is al- ket has increased and better E ces are commanded.
i . The ang,, The evaporation of fruits has become a profitable business
| expepyiee xod engraving shows a practical, economical, and | even to those employing the more costly and extensive appara-
: ?Pmbany ® fruig drier made by the American Manufacturin, tus. The improved evaporator shown in the engraving has
"‘; lutoliuﬁl D _this evaporator sepurate currents of dry, heate all the advantages of the more complicated and costly appa-
? m“? cally created, pass underneath and diagonally | ratus with none of its disadvantages, being portable and per-
th:l't‘“‘e o ¢ trays and then off and over them, carrying the | fectly adapted to its work.
; trayg of the evaporator without coming in contact with For further in{ ‘rmation address thc American Manufactur-
fuit previously entered, and already in an ad- | ing Company, Waynesboro, Pa,
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Chemistry, Phuysics, Lechuology.

SOUND.

Sound as a substance is nothing ; that is, you cannot see it.

Souud is produced or generated by causing some substance to
J vibrate in the air either by shock or similar action. Without

air no sound can possibly be produced. Air is as necessary to
sound as it is to combustion. If we drop a solid substance
into water we find that the water yields at the point at which
it was first subjected to a shock. This swelling we call a wave.
When the first wave has made way for the substance creating
the disturbances, it causes the water next to it to form another
wave, not so great as the one first made, and so oun until the
power expends its strength when st last all action ceases. 1f
the body of water is not sufficiently large to allow of this sue-
cession of swells to exhaust themselves it is reflected back to
the original point. If the water be confined in a square vessel
the waves in meeting the sides are broken, resulting in confu-
sion. As it is with water so it is with air. No matter how
rapidly air may m-ve, unless it comes in contact with some sub-
stance no sound is produced.

In a clear, dry air sound can be heard at a greater distance
than when the air is damp or otherwise defective in its sound-
bearing capacity.

Sound is due very materially to the atmosphere in which it
is generated, and where the effects are to be heard. It has
been an old theory, that if we take a sea-shell and hold it to
our ear, we will hear the swell of its native ocean. It is true
that if we hold the shell as mentioned, we do get the sound
like the rushing of air. The same effect may be had by hold-
ing an earthen inkstand to the ear. In this case we might
naturally suppose the sound emitted to be that of the wave
breaking over the clay that was used in making the ink vessel.

In musical instruments the cylindrical form is important.
‘Where this form is not preserved various modifications of it
are employed. The violin, for example, is composed of two
outer walls. Then comes the finger board. Again we have
the button at the lower end ; then we have the sounding-post
placed in the inner side, and immediately under this is placed
the bridge, over which the strings are drawn and held in
position. The outer partition presents a line of swells and
and sweeps. The strings are adjusted to harmonize. To
the bow we apply a resinous substance to produce friction. We
draw the bow over the strings, which produces a vibratory
sound. Ifthe body of the instrument were made of thicker
material, or without sweeps or curves, unpleasant sounds
wonld be the result.

In the piano we produce musical sounds by hammering on
wires when in proper tension. This hammering causes them
to vibrate, to send off their sound to the sounding-board.
which is then reflected to the outer air. Another example
which it is well to refer to, is the snare drum. We stretch
across each head a piece of sheepskin. Across the lower head
the snares are placed. An air-hole is made in the body.
When the upper head is struck, the air in the cylinder hammers
against the lower head, causing it in tarn to hammer against
tge snares, while the sound reaches the outer air by means of
the hole in the body. When the drum is muffled a dull sound
is the result. The xylophone is a good example of the sound-
producing capacity of wood. A small hammer striking the
pieces of wood, of which the instrument is composed, causes
them to vibrate, sending off their wavelets of sound.

To produce sound we require, in eomnection with air, sub-
stances that have density, elasticity and vibratory power. If
we suspend a common brick and strike it with any substance,
say a piece of iron, a very dull sound is the result. The
brick has a certain amount of solidity about it, but no elasti-
city or vibratory powers, and consequently yields no sound at
the moment. If we take a stone of the hardest species we get
better results than with a brick, because of its density. Steel
has density, elasticity and vibratory powers, and produces
sound. If we form the steel into a circle, leaving the ends in
contact, we get an increased amount of sound. So long as steel
vibrates so long will sound be amitted.

A bell has density, elasticity and vibratory powers, and is
capable of containing air in a condensed form. " If the bell is
formed so as to consist of angles, as, for instance, the cow bell,
we get the same confusion of sound as mentioned in describing
the action of waves in water, that is, of water placed in a square
vessel. If the bell be fractured there is no continuation of
the sound, vibration becomes suspended by reason of the

e —————
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fracture. A barrel, perfectly tight, with the bung inserted,
if struck gives a Eol]ow sound much subdue If the

barrel were loosely constructed, the sound would be similar
to that ofthe fractured bell. It we strike a square box,
the sound is momentary. Its many angles cause a confusiod
of the sound waves. It is an old theory, that a clear frosty air
allows of a greater amount of sound than a clear, warm air.
This is incorrect. No matter where sound is generated, it wil
ever travel in search of the higher, purer and more expansive
atmosphere. — Blacksmith and Wheclwright.

———————

HOW A SCIENTIFIC MAN DETECTS ARSENIC.

Recently during the trial of the Malley brothers for murder,
at New Haven, Conn., Prof. R. H. Chittenden, & young man,
instructer in physiological chemistry, Yale College, testified 88
follows :

¢ I made a chemical examination in a rgpom in the college t0
which no one had access but myself. The doors were doub
locked, and, in my absence, sealed. On the 16th of August
opened the jar labeled ¢Stomach and cesophagus.’ I poured
the contents into a clear porcelain dish. They weighed 603
grammes, or 1 pound 5 ounces and 118 19.100 grains avoirdg-

ois. The fluid contents had the odor of alcohol, and wer®

istinctly acid in reaction. The stomach had already bee?
opened. Nothing abnormal was observed in its inlﬂgi
I then sampled the mixture preparatory to analysis.
cut the stomach into small shreds, transferred them to 8
mortar and ground them into a liquid mass. I next weighe
off from this mixture 266 grammes, equal to 9 ouncét
and 167 2-5 grains. I subjected this to evaporation or distills*
tion at a gentle heat. In the distillate I could detect 0111’
alecohol. T examined the residue for organic or alkaloid pol”
sons. All the residue retained failed to give any reaction
chemical reagents, or when given to animals. I found no .

of organic or alkaloid poisons. Sometimes they can be obt‘l'net
by p%l;siological tests when chemical tests fail. Eighty-eigh
grammes or 3 ounces 453 grains, of this stomach mixture weré
weighed out, and tests were applied for mineral poisons. TheY
revealed traces of a substance bearing a resemblence to arreni®
It was got in the form of a dark metallic body.”

The Professor stooped down and raised a mahogany o8
filled with little glass vials, all numbered. It was similar to
the one used in the Hayden trial. He laid it on the Judg"?
bench. It was afterward transferred to the table in front ¢
the jurors. Glass bulbs and tubes, a Mar:h apparatus, 8 f
alcohol lamp, a porcelain bowl, vials filled with acids, Bnt_
other chemical paraphernalia were placed on the District A o
torney’s table. A white rubber tube connected it with the §!
bracket over the witness box. 0

‘‘In addition to the substance bearing a re emblance ‘td
arsenic, I got seven milligrammes of oxide of iron,” he “1’9'
4] calculate that the stomach and contents contained 72 .
1,000ths of a grain of this oxide. I dissolyed it in hydrochl?fit.
acid, making it chloride of iron. 1t is the fifth exhibit (poit A
ing to a vial in a Mahogany case). [ next identified t!
arsenic, and ascertained the amount. I weighed out anoth®
100 grammes of the stomach mixture, 3 ounces 28C 3-5 g‘!‘ﬂ“‘.“
1 weighed it in a porcelain bowl. 223 centimetersof nitric 8¢}
were added to the mixture. I placed the bowl in an air bat
heated at 150 degrees, nearly 380° Fahrenleit. In this W
all the tissue was dissolved and converted into liguid. 1 g
arsenic present was converted into arsenic acid. This hesti®
on the air bath was continued for nearly two hours. il
liquid then took on an orange color. I1am particular in de it
ing this operation because in this work I have repeate
nearly sixty times. When the orange color appears, t (be
cubic centimiters of pure sulphuric acid is added to bus
mixture. This produces a very violent oxidation or com
tion. ..

““ The organic matter of the tissue is converted into cﬂb".n.
ization like charcoal. The arsenic acid still remains. ri6
still heated, eight cubic centimeters of pure concentrated ni o
acid were drop by drop added to the mixture. The mass 108
then heated fifteen or twenty minutes longer. The destr\lj-"'i
of the organic matter was then complete. A dish conta!“u 1
the carbonaceous matter was then filled with distilled W8 the
It was allowed to soak twenty-four hours. In this way * 4
arsenic, as arsenic acid, is dissolved out of the water, %
the carbonaceous matter left undissolved. The clear solt e
containing arsenic, with a little coloring matter, is then ‘00
orated to dryness, being heated by steam. The residue

v
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tlxgn,: ;ll the arsenic ori inally in the tissue.
they . "%0lved in very (fillute sulphuric acid. This solution is
\pmg?d‘mny introduced into the Marsh apparatus. In this
gy (holding up a bulbular glass instrument), thirty
Theg o¢8 of Juze zinc, alloyed with s little platinum, is placed.
ting ~mall quantity of sulphuric acid is poured in, which,
froy, a on the zine, generates hydrogen gas. This gas issues
*pugy tube like this, (attaching a glass tube like the spout of
(s to the Margh apparatus). It then passes through this
tube, Zhibiting another tube), called the chloride of calcium
R g Tes the gas, and frees it from moisture. The
(lhoy,inn.lmses through a longer and smaller glass tube
8iveg ‘8 1t), and finally issues in a jet, which when lighted
hydrope C0lourless flame. When the apparatus is filled with
Eo i1 848, the substance under examination for arsenic is
ulb), Hito the upper bulb of the Marsh machine (showing the
fujg flo: glass 8top cock (illustrating) is then turned, and the
tho W8, drop by drop, into this lower bulb, into which the
Yoly, 8;“ 18 being constantly evolved. In this manner the
the hydmmntalniug the arsenic is brought into contact with
& ga B0, The arsenic combines with the hydrogen, form-
“oenin Seous compound, called arseniureted hydrogen. The
Blagy t;‘ ted hydrogen ultimately passes through the narrow
Blagy fhrl;: [0 owing tube). This tube is placed over a small
‘h"ﬁlighm (exhibiting a furnace). By the action of these
Y% hogy '3 (showing lights in furnace) six inches of the tube
throughed to 2 red heat. As the arseniureted hydrogen passes
nig this 81X inches of tube, it is decomposed into metallic
m‘hllic‘nd free hydrogen. The hydrogen passes off, and the
‘Dbaratu":*eﬂie is deposited at the cold end of the tube. The
¢, “py;: 18 allowed to run until the zinc is completely dissoly-
Upop thu Usually takes in from thres to four hours. Itdepends
Bortjo,, ¢ TaPidity with which the gas is evolved. As the first
Hrongy,  t0e acid flows into the bulb a second portion of
ting, =7 8ulphuric acid is added, and allowed to flow under the
h“dded, “X: a third portion of still stronger sulphuric acid
“iurete'lhese serve to completely change the arsenic into
.h'nieig d hydrOgen, and the entire amount of metallic
Y nsd_"POSIted on the inner surface of the glass tube. The
Wntﬁnin 18 then taken apart, and the portion of the tube
muat,“ e(f the metal is cut out with a file. (The Professor
g ing by cutting & tube with a file). Thus a piece of
.t"be, pluecllred Which contains all the metallic arsenic. The
l?trugt‘ti' the arsenic, is then carefully weighed. Then the
Tngeq :°R of arsenic is dissolved by nitric acid. The tube is
°“°hcebewat"' and finally dried. It is weighed. The
of the e tween the first and second weighing is the weight
Somyyy, '*tllic arsenic. My hundred gramme sample of the
Posiy wh’.’“““’g. treated in this manner, gave a metallic de-
h ich Weighed 1 3.10 milligrammes.
:"‘% " p from my analysis of the 100 grammes of stomach
03 o2 Professor Chittenden continued, ‘‘that the whole
68 contained 79-500ths of a grain of arsenic.
& "‘Ghﬁ?ﬁed' the result already obtained. 1 dissolved
on to o a ¢ acid in nitric acid, and evaporated the solu-
Slvgg %mr’l"“l- _Itleft a white residue. This residue dis-
lyt, of otely in a drop of water. I then added a little
:’; Ritrig g LitTate

The residue is

e of silver, soluble in ammonia and soluble
th:r"'lie ble + 1identified the substance as the white oxide
t ag) “ty'md the shadow of a doubt. It is the same as
°rThe Prof, Stores under the name of arsenic.
“:ounm?‘" said that he next weighed out 106 grammes.
N ted i in 4 grains of the sample stomach mixture, and
Tion, 1t the same manner as he had treated the preceding
weale, Th; S0t from it 1 7-25 of & milligramme of metallic
of .8 Wag gy demonstration proved to his mind that the ar-
thig “m?ly distributed. There still remained 43 grammes
A Mnnpe Stomach mixture. He oxidized this in the
.oveq iy b;" 80d obtained from it metallic arsenic. He
Yo pn,%: different process from the first. He used va.
t, n proving its demonstrations, with the same
tiy, lnnm 8Tsenic was always there. The liver, kidney,
obe? Wery 8nd gplogp, brain, traches, diaphragm, and intes-
taip, - arly examined. The total amount of arsenic
'\Se;':,:-t €80 organs was 1 grain and 847,5000ths of a
fic American.
h. ——————

- Ly
l?':h‘ll h:?:m' 8ays it is a common error that the joints of
"ldhn t, .FIWGVB a synovial fluid which is in the nature of
lyp, 8tea wei 11:0 elephant with his relatively moderate motions

lon thi r;i' admirable cartilages but absolutely no
or.

e

TO TAKE OUT MILK AND COFFEE STAINS.

These stains are very difficult to remove, especially from
light colored and finely finished grods. From woolen and
mixed fabrics they are taken out by moistening them with a
mixture of one part glycerine, nine parts water, and one-half
part aqua ammonia. This mixture is applied to the goods by
means of a brush, and allowed to remain for twelve hours (oc-
casionally renewing the moistening). After this time, the
stained pieces are pressed between cloth, and then rubbed with
a clean rag. Drying, and if possible a little steaming, is ge-
nerally sufficient to thoroughly remove the stains. Stains on
silk garments which are dyed with delicate colors, or finely
finished, are more difficult to remove. In this case five parts
glycerine are mixed with five parts water, and one-quarter (fart
of ammonia added. Before using this mixture it should be
tried on some part of the garments where it cannot be noticed,
in order to see if the mixture will change color. If such is the
case no ammonia should be added. If, on the contrary, no
change takes place, or if, after drying, the original color is
restored, the above mixture is applied with a soft brush, allow-
ing it to remain on the stains for six or eight hours, and is
then rubbed with a clean cloth. The remaining dry substance
is then carefully taken off by means of a knife. The injured
places are now brushed over with clean water, pressed between
cloths and dried. If the stain is not then removed, a rubbing
with dry bread will easily take it off. To restore the finish, a
thin solution of gum arabic, or in many cases beer is preferred.
is brushed on, then dried and carefully ironed. By careful
manipulation the stains will be succesfully removed.

>-AO>- o

OLD GERMAN NEWSPAPERS.

At the end of last year there were in circalation in Germany
4,413 newspapers. Of these 98 were older than the present
century. Among them the Frankfiirter Journal, 261 years old ;
the Magdeburg Zeitung, 253 years old ; the Leipziger Zeitung,
221 years old ; the Jenaische Zeitung, 207 years; the Augs-
burger Postzeitung, 195 years ; the Qotaische Zeitung, 190
years ; the Vosetsche Zeitung, 159 years; the Berlin Intelli-
genzdlatt, 128 years ; the Kolnische Zeitung, 84 years. There
are 200 newspapers averaging from 80 to 50 years; 1,127
averaging from 50 to 21 years ; 1,542 between 20 and 6 years ;
and 1,380 between 5 years and 3 months old. Altogether
there are 1,491 Germsn newspapers more than 20 years old.
That a newspaper's existence in Germany is often a very
ephemeral one may be inferred from the fact that 20 per cent
of the newspapers which circulated through the German post
office in 1880 came first into existence within the same year,
and the average existence of those newspapers was not more
than six months. Some have been more hardy, and have sur.
vived into the present year.

-

EFFECTS OF HEAT ON ELECTRICAL CONDUCTION.

Prof F. Guthrie, F.R.S,, recently read a paper on the dis-
charge of electricity by heat. He showed by means of a gold
leaf electroscope that a red hot iron ball, when highly heateda
would neither discharge the positive prime conductor of g
glass electrical machine nor the negative one, but on coolind
the ball a temperature was found at which the ball dischargen
the negative conductor, but not the positive one. Lastly, on
cooling the ball still further—but not below a glowing tem.
perature—it was found to discharge both positive and negative
electricity. A platinum wire rendered red hot by the current
also discharged a negatively-charged electroscope more readily
than a positively-charged one. When placed between two
electroscopes, one havifig a+and the other a — charge, it dis.
charged neither. When the + one was withdrawn the—was dis-
charged ; but when the—was withdrawn the + was not dis-
charged. There therefore seemed a tendency in a hot body
to throw out + rather than —electricity. These are interest-
ing experimen:s, and open a litte room for discussion versus
positive and negative electricity.

—————l——

Tae EvE or THE HoUSE FLY.—Prof. Fairfield thinks there are
reasons to believe that the common house fly with its numerous
lenses, capable, as has lately been proved, of change of focus,
like the human eye, by a circular muscle, overlooked by early
entomologists, can avoid the serious difficulties we meet with in
higher powers, and could distinctly recognize objects only a
twenty-millionth of an inch in diameter.
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THE TILE FISH.
BY DANIEL C. BEARD.

How little is really known, even by our most learned sci-
entists, of that wonderful country that lies hidden beneath the
waves! What we know of its geography, aside from the
summits of the mountains and highlands that are high enough
to rear their heads into our world of air, is barely sufficient to
mark out safe routes for vessels from point to point. Of the
the creatures that dwell in this unknown region our knowledge
is limited to such specimens as accident may cast up, or tge
fisher’s net gather along its outer edge, or the dredge of the
scientific explorer capture in its depths.

We can scarcely imagine creatures more hideously mon-
strous or more wonderfully beautiful than some of the known
denizens of this immense world of the sea. For aught we
know to the contrary the great sea-serpent may yet prove to
be a living reality, for has there not been within the last few
years discovered, captured, classified, measured, and publicly
exhibited a sea monster as horribly strange and terrible as the
fiery dragon of fairy tale? What was once called the fabu-
lous devil-fish is now known to every school boy as the giant
squid.

the discovery of a new and strange food fish need, then, be

no surprising matter. Some three years since a Yankee
fisherman caught a number of fish whose odd triangular crest,
or adipose fin on the nape of their neck, at once marked them
as strangers, and created a stir among sxvants and naturalists ;
but if they were surprised at this sugden appearance of a new
fish, they were more surprised and puzzled last month when
the commanders of two vessels brought in reports of sailing
through miles of dead carcasses of this newly discovered fish,
the Lopholatilus chameleonticeps, or tile fish. Whence these
mysterious strangers came, or what caused their wholesale
slaughter, are questions we know not how to answer, but of
the facts we have sufficient proof.

A specimen of the tile fish that was sent to the U. S. Na-
tional Museum measured thirty-three inches in lengthk ; the
illustration accompanying this article was drawn trom the
Washington specimen.

We first hear of the ‘‘tile fish’' from the report of Capt.
William H. Kirby, of Gloucester, Mass., who took five hundred
pounds of a remarkable fish, new to both fishermen and scien-
tists, and forming a type of new genus and species. These fish
were caught on a codfish trawl eighty miles 8. by E. of
Noman’s Land lat. 40° N., long. 70° W in eighty-four fathoms
of water. According to Capt. Kirby the largest fish weighed
fifty pounds.

We next learn of this fish from Capt. Wm. Dempsey also of
Gloucester, Mass., who, in July, 1879, caught some with
menhaden bait at a point fifty miles S. by % of Noman's
liand, in seventy-five fathoms of water, bottom hayd clay;
two miles inside there is nothing but a ‘‘green ooze in which
no fish will live.” Capt. Dempsey gives the following parti-
culars of this lopholatilus : ** Liver amall, somewhat like that
of a mackerel, and contains no oil. Flesh oily, and soon rusts
after splitting and drying. The stomach and intestines are
small, the latter resembling those of an eel. The swim blad-
der is similar to that of the cod, and he adds that *¢the fish
were very abundant and bit freely.” The largest fish caught
by Capt. Dempsey had a bifid nucleal crest.

Some of the first tile fish that were brought into Gloucester
were sent by Prof. Baird to Fish Commissioner Blackford, of
Fulton Market. These fish were cooked and served at the
Windsor, and their qualities as a food.fish tested by Mr.
Phillips, Secretary Fish Culturist Society, Mr. John Foord,
President of the Ichthyophagous Club, and Mr. Blackford.
We next hear of this mysterious denizen of the deep from
several of the daily papers. In their issue of the 23rd of
March, there appeared accounts of immense numbers of dead
fish thut were seen by people aboard vessels that passed the
southern end of St. George’s Bank, Newfoundland. On the
3rd of last month Capt. Henry Lawrence, of the bark
Plymouth, from Antwerp, and Capt. George Coalfieet, of the
bark Dunkirk, witnessed this phenomenon.

When a drawing of the lopholatilus was shown by Mr.
Blackford to several of the sailors of the above named vessels
they at once declared it to be a drawing of the same fish whose
dead bodies had so astonished them off *‘ The Banks.” These
sailors had cooked and eaten some of the dead fish. The

THE SCIENTIFIC CANADIAN.

[Mar, 1885

meat was fresh and hard, and according to their account V¢
good eating. . 2
The fol%owiug technical discription of this fish is fro!
Washington : 8
Radial Formula.—B. VI.; D. VII. 16; A. 111, 18 ; C. 18/
P.11,15; VI, 5; L. Lat. 93 L Trans. 8 + 30. of
Color.—* The operculum, preoperculum, upper surfacé b
head, and major portion of body have numerous gree? 7
yellow spots, the largest of which are about one third as la
as the eye. Upon the caudal rays are sbout eight strip® o
the same color, some of them connected by cross bloiicl:mt
The upper Eart of the body has a violaceous tint, and the 1°.n
parts are whitish, with some areas of yellow. The anal the
ventral fins are whitish; the pectorals have the tint o
upper surface of the body, with some yellow upon their P“’l“ of
rior surfaces ; the soft dorsal has an upper broad bap e
violaceous and a narrow basal portion of whitish. Many of of
rays have upon them a Yellow stripe ; there are some spo! s
the same color, espe-ially upon the anterior portion of the 1he
‘‘The species appears to be generically distinct from *y
already described species of the family Latilide, Gill. I
relatet{ by its few rayed vertical fins and other chanpte:i by
the genus Latilus, as restricted by Gitl, but is distiuguish e
the presence of a large adipose appendage upon the nap® 1y
sembling the adipose fin of the Salmonid®, and by a ﬂ;iﬂ‘
prolongation upon each side of the labial fold extend’o
backward beyond the angle of the mouth. For this an“sw,
ropose the name Lophotilus”’ (G. Brown Goode and Tarlé
F{. %ean, ‘“ Proceeding of U. S. National Museum."’)

————— e

A REDISCOVERY.—‘‘ THE BLACK WHALE.”

BY DR. J. B. HOLDER, CURATOR OF ZOOLOGY, AMERICAN
MUSEUM NATURAL HISTORY, CENTRAL PARK.

1

alee

The recent occurrenc: of the capture of an adult b ot

whale off our shores offered excellent facilities for familial ot
amination of the wonderful features cha-acteristic of such £
sea beasts. But an unusual interest attaches to this spect e
from its being what naturalists are wont to term a rediscq""th,.
In brief, the history of this species is as followg: It18
blark whale, so called in the early days of the settleme“‘w
this country, and is the one that for many years was so nu% .,
ous south of Cape Cod, and along the shores southward mioﬂ’
Delaware River. William Penn, in the year 1683, mentq
the capture of eleven off that river. For many years it g:nd
employment to a large number of whalers in Nantucket ]
New Bedford. The creatures were chased in boats, 10} 5
from shore, and small vessels were fitted out for the busi® i
from various points along the coast of Long Islan¢
near the Capes of Delaware. This whale fishing bec“tbo
80 vigorous and was pushed to such extremes that ere lon‘i",c
creatures were either all captured or the few that may ™y
escaped possibly sought other waters. The species ?h"n t
numerous was lost sight of, and as in those early days 11“19.;“
tention was given to important details referring to syste™'y,
degcriptions of such animals, it was lost to science until, lnioﬂ‘
year 1868, Professor Cope noticed that this whale was occl"d’/
ally making visits to the waters near its old feeding grou? b
its range formerly being from the Gulf of St. Lawrence Wm,
Carolinas. The circumstance of its habitat being away . ut
the Arctic regions, the favorite home of the two great R'&ﬁc
whales of commerce, suggested to Professor Cope the 58P’y
name, Cisarctica ; its generic affinities being the same 48 ¢
two larger species just mentioned, Balena. v
The Right whale of the North Atlantic, formerly ch”"dcig
the Basque whalers, according to Eschricht, is the SP%
B. biscayensis which has also some affinity with the A
whale of the Southern Hemisphere, the B. Australis. i
closer investigation, it is found that in all probability the uﬁ
mentioned is one and the same with the present, now ‘”uﬂy
B. Cisarctica, though Gray, ct the British Museum,
maintains the contrary. itiet
The immense size of these creatures and the few oppom“!ns ’
offered for examination, and also the difficulties attend! ish
proper measurement of parts, render the task of the cet"loﬁd
one of considerable uncertainty. This is seen in the 8%
errors extant in all works on this subject. Though this P,
must have been examined many times since its r!appe““
yet no account is on record that gives the characteristic ““Tll'
features. The anatomical differences aie very marked-

14
no® |

’
American Museum of Natural History, Central Park, l’ﬁ,l
skeleton of this species of adult size. Now that we have®
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oz‘mple of the whole animal at hand, we have taken the
meiot““mty to make the most thorough and careful measure-
ident?tmd drawings of parts, with reference to completing its
y

or fe"e{lce to authors on the history of cetology shows many
Bel{) Curious as wel! as absurd conceptions. The works of
tific z and Rondelet exhibit among the first accurate and scien-
Wha ¢ilneations and text, but they knew very little of the
bu oe- Beloq, 1553, figures several dolphins accurately enough,
P'l'ione especially bulky he denominates Balena. For a long
gy 80 little was known of the animals of this order that they
Thgﬂnerally regarded and described as fishes.
Righte great Gireenland whale (Balena mystecetus)—called the
t gla Whale—is the most familiar of the baleen species ; yet
formgnce at the list of synonyms shows that the few other
great }?OW known as distinct were confounded in one. The
arq of oWhead and the Seibold whale of the northwest coast
this genus, but are seen to have distinct specific charac-
the One of the most prominent external distinctions between
ley p’l;”ﬂlt Cisarctica and the two latter is the proportionate
Bth of head ; that of the latter is_as 1 to 3 5-6, while the

% 1:);3 Surprising that so much uncertainty should exist through
gy, 5 2. Period concerning the identity of this species. A
de, cﬁ“?lceable feature seems never to have been mentioned in
i ptm“?» and no figure is extant. The beautiful dolphin-
not L0t i8 so well marked that it is very surprising it has
ahoulden mentioned. A feature so handsome and well defined
ave sufficed to render this species recognizable at once.

that gha“% at the literature of this subject is sufficient to see
and g, e Material at hand is very meager, most measurements
the ake:l‘:nptlons relating to the baleen, the carbones, and to
ve eton generally. The proportions of the present Sﬁecie
teey t‘}’ striking as compared with those of others. We have
in Jg :{ the head is a little more than ome-fifth of the body
Thegt  ; that of the Greenland whale being one-third.
16 oot ail in this example measures, from tip to tip of flukes,
At the 2 and each fluke is 10 feet in length by 4 feet in width
l“‘s Wedian line. This proportion of width of tail to the
Cieg, ,1‘3 body greatly varies from that of the above cited spe-
Wore 4] @ great size of the tail in the present species and the
with ender bogy and smaller head altogether must credit it
but sgr?ﬂter activity, The body at the junction of the tail is
. 1bches in circumference, and a most graceful form is

R in .
Rear thetﬁzagﬁdual enlargement towards the deepest point,

an &x? Whole length is about 46 feet. The length of head in
lowey 5 line from the angle of mouth to the symphysis of the
) AW is 114 feet.
ing Pectoral fins measure at their base 3 feet, in a line lead-
™ the anterior to posterior edge over the superior sur-
1°"Rﬂ1 *Ing, probably, about one-half the circumference. Their
18 7 feet and breadth 3 feet 10 inches.
g, :'P“’}cles are situated somewhat below and behind the
9ye..p Sinent portion of the cranium and directly above the
Icheg ;- 1OF 8re I6 inches apart at the posterior portions; 2
the 4o B greatest width, and a line running directly between
Tminations of the sulcus measures 12 inches, the
Ing crescent shaped—dos & dos.
as ® between the inner canthus of the eyeand the upper
Poing oflll'es 3‘&Qinches ; from the outer canthus to the nearest
nglg of the axilla, 29 inches ; from the lower eyelid to the
o re;""}“h, 26 inches.
dhiw lative positions of external ear and eye are: A line
Centpy flnch@s in length, perpendicularly upwards from the
tel'minu e eye, subtends one sixteen inches in length which
The h?" In the ear.
Toung ok or snout is 2 feet in width at the point where the
1ty thieks TOCess rises above it. The latter is 16 inches across
l“Btin th‘t Portion, and maintains a uniform bulk until it is
Wherg it @ form of the head ; its height at the front is 20 inches,
Plate, at lt!h Id and handsome in proportions. The baleen
&nd 4 et 1y, | cPest portion of the mouth measure between 6
The .- 12 length and 7 inches in breadth.
d%b i ate and tongue are of a delicate pinkish color ; more
g"“llre. ’:e,ln the former. The anterior aspect of palate
fm_; its geatest width 16 inches, arching in Gothic
“Oltragg; gﬂrd to the outline of the mandible, and suddenly

Yaleyy ex:e teriorly to a space of 3 or 4 inches. A deep
Qehe by) nds along the median line.
fay, whzen Plates lie about one inch apart. According to
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species is referred, the baleen is ‘‘thick, not polished, with
thin enamel coat on each side, and a coarse, thick fringe,”
these being his sub-family characters, as in part distinguishing
the present frora the Greenland whale. The baleen of the lat-
ter is twice the length of that of the present species, which ac-
counts for the great depth of the under jaw and bowed
upper, which latter features give rise to the trivial name bow-
head.

A marked difference is noticeable in the anatomical charac-
ters of the various species. The number of vertebrz vary ; in
this there are, according to Gray, * fifty to fifty-nine.”” The
cervical are united at their bases. This feature is common to
most whales. They are, also, reduced to such thinness that
the whole number thus coalesced does not occupy more room
than one average cervical would "naturally be supposed to.

Though this species is the true cisarctica whale, and there-
fore a denizen in the more temperate latitudes of the Atlantic,
yet its great rarity, from causes here mentioned, renders it un.
familiar, and it is not probably often met with by vessels cross-
ing to Europe. The whale that is so often seen by passin,
vessels is a fin-back, a baleen whale having much smaller an
shorter plates and a fish-like fin on the after third of the back.
The profile of the whale is strikingly different from those we
have considered, as the baleen being so short, the head is not
proportionately large and deep. The fin-back is a very comely
animal, yet fish-like in form, saving always the radical differ-
ence in tail, the whale having one of horizontal form, which is
suggestive of the hinder limbs, as seen in walrus, seals, etc.

The tongue of the baleen whale is a curious mass, contain-
ing considerable oil. It is not susceptible of movement exter-
nally. The gullet is small, scarcely large enough to take in a
small herring. Their food, however, is of another character,
being largely the masses of jelly fishes and minute ocean forms
that realize with a slight variation the words of Macbeth’s
soliloquy, for they do * the multitudinous seas incarnadine,
making the green one red.” This is true in respect of the
salps, and certain lower organisms, but the Arctic seas are
tinged an olive green by the extended masses of various
meduse,

The uses of the baleen will now be apparent. When we con-
sider that masses of minute jelly-like objects are taken into the
enormous open mouth of the whales and the water unavoid-
ably closed within the mouth must be forced out, we see the
frayed edges of the baleen acting as a sieve, and the water
passing out between the plates.

The eyes are remarkable for comparative dimensions, the
largest being aboat the size of a large orange. They are beau-
tiful organs, being possessed of all the prominent features of
the typical eye of mammals, having lids and lashes ; and they
are said to have acuteness of visions equal to any other animal.
The eye is s placed that it commands a view from every point.

The internal ear is like that of other mammals, but the external
part is reduced to a mere orifice, just large enough to take in a
pen-holder. The sense of hearing is, however, acute.

These whales are regarded as silent as to voice, though a
roaring sound is heard when the creature is hard pushed, which
is thought to proceed from the blowing hastily repeated.

They have but one cub at a birth, though, as in the case in
other mammals, twins sometimes appear. The teats are situated
oun the abdomen, about two feet apart. They are not prominent,
the glands being concealed internally. The young at birth are
said to be nearly one-fourth the size of the mother. The milk
is remarkably rich.

The baleen of commerce is denominated whale fin, At
various periods this portion has been no inconsiderable part
of the profitable resultg of the whale hunting. The baleen of
the present example is said to be worth over one thousand

dollars.
——t

With regard to the past year’s history of the Paris Academy
of Sciences, we note that three members have died—viz : M.
Delesse, and M. Sa‘nte-Claire Deville (both in the section of
mineralogy), and M. Bouillaud (in medicine) ; also two cor-
respondents, viz: M. Kuhlmann, of Lille, and M. Pierre of
Caen (both in rural economy). MM. Jordan and Fouqué have
been elected new members, and Mr. Gould, of Cordoba, a co.-
respondent. M. Blanchard hus been elected vice-president
for 1882 . The Annuaire du Bureau des Longitudes for 1882
contains an account of all cometr observed during the last
decade, important data in thermo-chem istry, a resumé of what
is known about intra-Mercurial planets, a fac-simile of M.
Janssen's photograph of the comet of last summer, &ec.

established the genus Eubalena, to which this
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THE ENGINES OF THE SS. PARISIAN —FRONT VIEW.— SEE EDITORIAL.)



