8

Seientific gmerimu.

[Juriy 14, 189a.

the draw span. This span was a wooden truss whose
general construction is seen in our cats. Its moving
involved the lifting of it from its old central pier, its
transfer to the site of the temporary bridge, followed
by a lowering of about eight feet to conform to the
grade of the rest of the bridge.

The fact that the Harlem Riveris a tidal streanr was "’

taken advantage of for the operations. Two seventy
foot deck scows were moored, one on each side of the
central pier. Two cross beams were provided for
fastening the scows together, which beanis were bolted
to the deck. One was unbolted and drawn back as the

!

scows were put in position, so as to make way for the'

central pier, which had to come between them while
the free ends of the scows were temporarily secured by
tackle.

Cribwork was now built up on the decks of the
scows, Georgia pine timber twelve inches square in
section being employed. A's the tide fell the cribwork
was carried up close under the bridge, and when the
tide rose the scows rising with it lifted the truss bodily
from the stone pier. Guy ropes were fastened to the
endsof thetrass and the scows were moved away with .
it, the cross timber being replaced as soon as there was .
room. The whole was then moved to the new posi-:
tion.

The span had now to be lowered about eight feet.
The tides were utilized for this purpose. The scows
brought the span over the site of the temporary center
pier, which was built ap with cribwork to approxi-
mately the level of the old pier. As the tide fell the
truss rested on this. A few layers of blocking were
removed from the top of the cribwork on the scows, so
that as the tide rose the truss, while raised, was not
lifted to its old level. Some of the timber was next
removed from the pier, so that as the tide fell and the
truss took its bearings on the pier it was lower than'
before. By repeating this process the draw span was
eventually left in place and at the desired level.

The entire operation, executed by the firm of T. &
A. Walsh, of this city, was carried out without any |
accident, and was completely successful.

— -
Why Woman Ought Not to Work.

‘“The problem of weman from a bio-sociological point,
of view " is treated by Signor G. Ferrero in the cur-
rent number of the Menist. ‘'‘The essential condition
of feminine existence,” which he desires to analyze in
his paper, is that which he names ‘‘the Law of Non-
Labor.” ‘*Asit is a natural law that the man must
labor and struggle to live, so is it a natural law that
the weman shenld neither labor nor struggle for her
existence. Biology clearly shows us that the physio-
logical prosperity of species depends on the division
of labor between the sexes, for in exact ratio to this is
the duration of life.” Marriage, as found among the
higher animals, is '‘a perfected form of the division of
labor and mutual co-operation of the sexes.” During
hatching time the male bird does all the providing for
his brooding mate. At other times her functions in
seeking food are merely auxiliary. Similarly with lion
and hyena. The fearful toil which falls to the savage
woman the writer pronounces to be ‘‘merely a pass-
ing phase, a very dangerous aberration, produced by
the excessive selfishness of man, which does not and .
cannot last long.” He remarks that the races in'
whichitis found ‘' have remained in a savage state-
and have made scarcely any progress.” In civilized
nations female toil is not necessary for the production
of the wealth needed for humanity. ‘‘Man alone
could do this. Woman labor only tends to lower the
marketable value of male labor; for, while woman is
working in the factories, there are everywhere, and es-
pecially in Europe, crowds of men vainly seeking em-
ployment, to whom the cessation of work is an oft
recutrent and terrible evil
from a sociological point of view, female labor is a-
pathological phenomenon.

‘“Statistics show us an increase of mortality among
women and children in countries where industrial life
has pressed mothers into its ranks. A perfect woman
should be a chef € cuvre of grace and refinement, and
to this end she must be exempt from toil.
working woman grows ugly and loses her feminine
characteristics. Womanly grace and the love’
which men bear a beautiful woman have perhaps been

the origin of paternallove and of all the other sweet VIL | GE

and tender feelings of which the wmale is capable.
Grace is the wsthetic side of weakness.
than man, enjoys all the benefits of civilization, which .

nevertheless have been in great part acquired by him | x,

alore. Man labors and toils to-day, just as he"

did of old, and there is nothing abnormal in this fact, i MLre

for it is his positive duty. What advantage, then,

can be gained by participating in man’s struggle for | XI!

existence, when woman has only to wait until he
places these benefits at her feet ? I cannot understand |

why the question of woman suffrage should so excite | Xl‘é

public opinion. It is entirely profitless to her.
If her husband strains every nerve already to provide

her with all the luxuries of life, he will certainly not|xv. VI'I‘ILULTURE Zerea and ifi Virnms— A Qe

|

be lax in defending those interests which are identical
with those of his family.”

This shows that, even. 1L BOTA’\JY—BeEoma

Woinan, more | ix.

Stientific dmeri

ESTABLISHED 1845.

n.

MUNN & CO.. Editors and Proprietors.
PUBLISHED WEEKLY AT
No. 361 BROADWAY, NEW Y@ORK.

O. D. MUNN. A. E. BEACH.

TERMS FOR THE SCIENTIFIC

One copy, one year, for the U. 8., (‘anaia or Mexico..................
One copy, six months, for the U. 8., Canada or Mcxico .
One copyone year,to any foreign cuumry belonging to Postal Union.
Remit by postal or express money order, or by bank draft or check.
MUNN & CO., 861 Broadway, corner of KFrauklin Street, New York.

AMERICAN.

'he Scientific American Supplement

is a distinct paper from the SCIENTIFIC AMERICAN. I'HE SUPPLEMENT
is issucd weekly. Every number contains 16 octavo pages, uniform in size ;
with SCIENTIFIC AMERICAN. 'Terms of subscription for SUPPLEMENT,
$5.00 a year, for the U. S.,, Canada or Mexico. 9 a yvear to foreign
countries belonging to the Postal Union. Single copies, 10 cents. Sold
1Y all newsdealers threughout the country. See prospectus, last page.

Combined Rates.—The SCIENTIFIC AMERICAN and SUPPLEMENT
will be sent for one year, to one address in U. S., Canada or Mexico, on
receipt of seven dAnllawrs, To foreign countries wnthm Postal Union, «ight
dollars und fifty cents « year.

Building Editiou.
THE ARCHITECTS AND BUILBERS KBITION OF THE SCIENTIFIC AMERI- !

| CAN is a large and splendid illustrated periodical, issued monthly, con-

taining floor p.ans, perspective views, and sheets of constructive details,
. Pertaining to modern arcmtecmre Each number is illustrated with
beautiful plates, showing desirable dwellings, public buildings and archi-
tectura’ work 1n great variety. To builders and all who contemplate build- .
ing this work is invaluable. Has the largest circulation of any architec-
tural publication in the world.

Single comes 23 cents. By mail, to any part of the United States, Canada
or Mexico, $2.50 a year. To forelgn Postal Union countries, $3. ayear.
Combined'rate for BUTLBING EBITION with SCIENTIFIC AMERICAN, to one
address, $5.00 a_year. To foreign Postal Union countries, $6.58 a g
Combined rate for BUILBING EBITION, SCIENTIFIC AMERICAN ani UP- |
PLEMENT, $9.00a year. 1'e foreign Postal Union countries, $11.00 a year.

Spanish Edition ot the Scientific American.

LA AMERICA CIENTIFICA E INDUSTRIAL (Spanish tradeedition of the
SCIENTIFIC AMERICAN) is published monthly, uniform in size and typo-
, graphy with the SCIENTIFIC AMERICAN. Every number of La dmericais’
profusely illustrated. It is the finest scientitic, industrial trade paperl
printed in the Spanish langu It circulates throughout Cuba, the West
Indies, Mexico Central and ounh America, Spain and Spanish posses- '
sions—wherever thc Spanish language is spoken. $3.00 a year, post paid to ;
any part of the world. Single copies 25 cents. See prospectus.

MUNN & CO., Publishers
361 Broai’wny, New York.
0® The safest way to remit is By postal order, express money order,
tgi;mﬁ or bkank check. Make all remittances payable to order of MUNN

1%~ Readers are specially requested tonotify the publishers in case of
any failure delay, orirregularity in receipt of papers.

NEW YORK, SATURDAY JULY 14, 1894

Contents.

(Illustrated articles are marked with an asterisk.)

Am. Inst. of Homeopatby......... 23 | Gas engines, tiennoms of.. .19
Amethysts and turquoises, com- Gold product of t d]lI‘(H nint, .U
position of...................... Gepher, Florida, the....... .. 28
Ants, nature’s mest invincible Grate, marine, Reﬂgan* . .21
Creatures ...............c.eeee.. 19 Hiccough treated with snu 23
Ashes, coal, for peach trees.. . %22 India ink made by the Chinese... 24
Beaver, life and habits of*.. . 2 | Insects of primary times......

- Blood clotting explained.. ... 23 . lnventions recently patcnted 29
Blue jay, the, as a nut cracker.... 2 ' Iron volatility of. 28
Boiler, stes,m or hot wat ‘ Kitchens of Paris't 20

Jaeger's* _............ . 2) Lemonade, a purg:
Books and publncatmns .29 cent.......... .. 24
Botanical work, a grea .26 ]\hmufac(uru)g .25
Bridge, Tth Ave. ., N. Y. Medal.the Columblan Expcsn 25
draw span of*. 17 Mirror experiments.... .. .2
Bronzing, antique. . 28! Mushrooms..............
Calla, the black . 22 : Niagara Falls Power Co
Camels, wild. in ‘Arizona ...l 20 | Notes and queries..
Camera and graphoscope, the @®akwcod. browmug of .. 28
“Komi”™.... - Patents granted, weekly record.. 29
Coast defenses, United ‘States. Pipes, wood pulp .
Cuirass, Dowe bullet:-proof* ...... Plague, the. in China.. .2
Prilling machine. boiler*.......... Railroad strike, the great.. .. 18
Electrical conduction, mechan- Railway applmnces, some new .2
ism of... ... 19 . Railwaysofthe U. S.............. 20
FElectrical dinnecr, an.... . % | 81mell, sense of, in the seal. 20

! Electric lamps causing fire. . 24| Steel, analy:xsof 23
Excavator, Anderton’s*® . 2 Stomach.abuseof.................. 23
prosmon, Columbian, medal.... 25 Sulphuric acid concentration by
Fair, the California Mldwmber* 24 electricity........ooooeviinn.. 28
Fire in amatch factory . 20 Torpedo boatsinking Aqmiahnn 18
Fireplace, a beautif! 27 Varnish, natural, of Japan.. 28
Firth Wheel and the Pragon at w atermg garden plarts........... 26

the California Fair*............ 24 Whooping cough, sulphonal for.. 28
Fruit preservation with lime. . T8 WOmAN ANM WOTK ... eeenoenrneeers 18

TABLE OF CONTENTS OF

SCIENTIFIC AMERICAN SUPPLEMENT
No. 987.

For the Week Ending July 141, 1894,

8 ' inside linings of the guns

AGAIN A TORPEDO BOAT SINKS A WAR SHIP.

The value of torpedo boats was again illustrated
during the recent Brazilian revolt. Among the vessels
seized by the insurgients was the ironclad war ship
Aquidaban. After aer escape from the harbor of Rio
Ishe went to Santa Jatalina Bay, and here she was fol-
"lowed by the improvised fleet of the Brazilian govern-
ment, consisting of the Nictheroy, one of the merchant
steaniers bought and armed in New York, and a few
other boats of similar class, and a fast yacht formerly
known as the Aurora, but supplied with torpedoesand
newly christened Gustavo Sampaio. Three othersmall
torpedo boats from Germany completed the attacking
force. Having located the Aquidaban, the fleet ap-
proached in the dead of the night. A correspondent
of the New York Hereld says: The Sampaio ran up
near the ironclad and received the fire of her small
-arms, but without serious damage. The Sampaiothen
discharged one torpedo, which missed the ship; then
running up within a hundred feet of the ironclad,
another torpedo was sent, which struck thegreat vessel
on the wort bow. The explosion was terrific. The bow
|0f the big ship was lifted considerably, then with a
quiver she settled down by the head in the water; but
the ship did not sink. The crew of the Aquldaban,
however, fled and made their escape in boats. The

Brazilians boarded and took possession of the ship.

Her two forward compartments were found full of
water up to the main deck. A topsail had been drawn
over the hole in her bow by the crew; a diver was
sent down to report on the damages. It was stated
that a hole five meters by two meters existed between
i the first and second water tight divisions, that thesteel
fraunng and strapping were smashed, and the plates
"above the hole to the water line were badly cracked.

After two days’ pumping work she was floated up
high enough to allow her forefoot to rest in the mud.
In this condition she will undergo temporary repairs
to enable her to reach a dock at Rio. On her forecastle
a 50-pounder Whitworth was mounted. Five Norden-
felt 1-wounders as a broadside battery were on her port
side, together with a few 8-pounder Gardner field
pieces of thesame caliber and two Hotchkiss 8 pounder
field guns on the starboard side. These, with her four
9®-inch turret guns, comprised her armaent.

Animunition of all sorts and sizes was abundant,
while cartridges for the small arms were not lacking.
The hoist and shot cradles in the turrets were filled
with projectiles, and fixed cartridges for the machine
guns were in readiness to be served. The entire arma-
ment of the ship had been rendered worthless by the
rebels. Brecch belts and Blocks were missing, and the
had been hacked with
chisels, so that the guns are now utterly unfit for ser-
vice.

The closing of the water tight doors must have pre-
vented the entire hull being immersed, and the com-
partments exhibited their strength, having withstood
the water pressure from two divisions. The after part
of the ship was perfectly dry. The location of the
guns on the Aquidaban was bad ; that is to say, their
position to efficiently meet attacks from torpedo boats
was wrongly determined.

-4 .-
THE GREAT RAILROAD STRIKE.

The Inter-State Cemmerce Commission, organized by
the Federal government for the purpose of studying
railroad statistics, recently completed a report on the
operations of the United States. It appearsthat there
were 1,800 railroad corporations in the United States
during the year ending June 30, 1893. They received

Price 10 cents. For sale by all newsdealers.
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:the accounts of a great strike now in progress.

in that period nearly a billion and a quarter of dollars.

-They carried 593,560,612 passengers over 14,229,101,084
. miles and transported 745,119,482 tons of freight a dis-
"tance of 93,588,111,833 miles.

These operations were con-
ducted on 176,461 iles of railroad. In round numbers
900,000 employes of all grades are supported by these
roads, making one person in every ninety of the popu-
lation of the United States. Accepting the stated
capitalizations which the companies have reported, it
appears that on an investment of $10,500,000,000 less
than one per cent of dividends were paid. It is calcu-
lated that out of every dollar that was received by the
railroad companies, 75 cents went to their employes.

It is self-evident that the railroad industry of the
United States is an enormous one. The vast body of

.men who operate it are a power for good or evil.,
: Every citizen has his interest affected by them.
i haps the investor in railroad securities is as little af-
'fected asany one by their actions, but the suburban

Per-

residents all over the country have their very home
life at the mercy of the train which transports them
to and from their business, the dweller in the extreme
- East finds the price of his meat raised by a railroad

:strike hundreds of miles away in Chicago or other
i center, and the merchant in the delivery of his goods
'is greatly impeded in his business by any irregularity

of the running of trains.

The papers of the entire country have been full of
It is
conducted ostensibly by an organization termed the
American Railway Union. It started originally in
consequence of an announcement made by the Pull-
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man Car Company that they cculd not continue to
run their works without a reduction of wages. This
would seem to be a very small matter, but Pullman
cars are run on roads all over the United States, and a

boycott aimed at the Pullman Car Company took the
form of a refusal on the part of the american Railway "

Union to permit its members to take a part in running
any trains that were made up in whole or in part of
Pullman-made cars. In this way, from a small begin-

finally become a contest between the United States
government and the American Railway Union.
Several causes have brought about the Federal in-
terference. Some of the affected railroads are in the
hands of receivers appointed by the United States

which contact E. M. . and the Peltier effect can be or devoured and the mere dust left where it could
represented and explained, and in considering Volta | easily be swept away.

E. M. F.’s, the author points out that it is doubtful This was not so bad, for a good cleaning never hurts
whether experiments in a perfect vacuum could decide a house in the tropics; but when I came to examine
the questions at issue in the contact-force controversy. ; my chest and found that a hole quite two inches in
The fact that the transparency of metals is much diameter had been torn in one end through an inch
greater than Maxwell’s theory indicates might be ex-: board of hard wood, that the box in my coat pocket

plained without attributing any new properties to the| had also been pierced and every one of the pins on

!electromagnetic field by supposing the dimensions of ! which my beetles had been arranged stood in place as
ning and from a cause involving a few hundred work- :
men, the strike has assumed large proportions and has .

molecule not quite negligible in comparison with the empty and clean as when taken out of the paper, 1 had
wave length of light.” ;& better idea of the thoroughness of these tiny scaven-
.gers than ever before.

‘The

Nature’s Most Invincible Creatures,

Economy of Gas Engines.
BY DR. EUGENE MURRAY AARON. |

In a paper read before the Incorporated Institution

of Gas Engineers, at their recent meeting in London,
Mr. Bryan Donkin gave a number of facts as to the

We are apt to consider ourselves the most powerful .

courts, and the operations of such roads are of course and all-conquering members of the animal world, and !
under the supervision of the United States govern-|next to us we range such creatures as the lion, tiger,
The majority of the roads are engaged in in-’ grizzly bear, and elephant, as capable of maintaining

ment.
terstate commerce, and practically all of them carry their own against all comers in an open hand-to-hand
United States mail. This makes them objects of Fed-:or mouth-to-mouth fight. Yet in doing so we err
eral intervention and protection. Accordingly, a rep-’ greatly, simply because we consider mere bigness or
resentation of the small standing army of the United muscular force, forgetting the energy and the intel-
States has been summoned to the scene, and a num- lectual powers that make one of nature’s tiny crea-
ber of regular soldiers have been dispatched to differ-| tures, when ceinbined in the vast numbers in which
ent places where the strike is at its worst. they are always found, by far the most formidable
Very peculiar features have been noted. In some animal force known on land. Therefore, when the
cases, where the militia were ordered out, they have | question is put to us,- ‘“Which do you consider the
refused to act, evidently being in sympathy with the most resistless of all animals?” it is always safe to
strikers. The United States troops in some cases were  reply that if warlike mmanifestations arereferred to, the
baffled by the acuteness of action and movement of |soldier or driver ants are far and away the most ter-
the strikers, some of whom would uncouple cars pre-|ribly invincible creatures with which we can be
tected by the troops, and would then disappear so brought in contact.
quickly in the crowd that they could not be fired at. Monsieur Coillard, a French missionary in the
In another case, where some women uncoupled a train, Barotse Valley of South Central Africa, thus writes of
their sex operated to prevent the regular soldiers from | these terrors there : ‘**One sees them busy in innumer-

extent to which gas engines are used, and the degree
of economy they have attained. He said that, accord-
ing to Mr. Dowson, gas engines for electric lighting,
developing about 7,000 horse power, had been sold in
England, and Otto engines for 11,000 horse power
in Germany. Messrs. Crossley informed him that the
number of Otto gas engines in use in England was
about 20,000, and he might assume that there were
about nearly double this number for all kinds of gas
engines. At ‘ Chateau Lay” an Otto gas engine,
\feeding about 650 glow lamps, consumed 12 pound
‘of fuel per indicated horse power hour for the manu-
facture of its Dowson gas. At the Chelsea Flour Mill,
a 60 nominal horse power twin cylinder gas motor with
Dowson gas used during a full load test about 0-87
pound of anthracite and coke per indicated horse
power per hour. The engine had a cylinder 17 inches
| in diameter by 2 feet stroke, and made 156 revolutions
I per minute. It had been at work about two years.

firing upon them.
The operations of the strikers have included derail-
ment of trains and general interference with the oper-

able battalions, ranked and disciplined, winding along | At the Leven Tweed Mills there were, he said, four
like a broad black ribbon of watered silk. Whence gasengines with Dowson gas, developing about 200

come they ? Where are they going ? Nothing can stop,

horse power. These engines used, during a six days’

ation of the roads. It |is evident that a problem in'them nor can any object change their route. If it is an ' test, 124 pounds of anthracite per brake horse power
practical politics of the most difficult kind is before inanimate object, they turn it aside and passon; if it is, per hour. With coke from the gas works the consump-
the country. To define the action of the strikers as living they assail it venomously, crowding one on top ' tion was 13{ pounds per hour. At Godalming Paper
anarchistie, while doubtless etymologically correet, of the other to the attack, while the main army passes ' Mills there were gas engines giving 400 indicated horse

gives no clew to a remedy. The increasing interde- on, businesslike and silent.

Is the obstacle a trench'

pendence of mankind brings more foreibly to the or a stream of water ? Then they form themselves at

front every day the necessity of order in the social its edge into a compact mass.

world.

Is this a deliberating

In the destruction of property the socialecono- assembly ¢ Probably, for soon the mass stirs and

mist recognizes the loss of all, not merely of the in- moves on, crosses the trench or stream, continues in

dividual directly affected. Every strike in a railroad 'its incessant and mysterious march.

interferes directly or indirectly with the well-being of
all the people of the United States. The seriousness
of the problem cannot be overstated.

the first shot fired by the regular soldiers at the mob
will be the signal for a civil war.

Mr. Debs, | pass over the corpses of these victims to their desti-
the president of the railroad union, announces that | nation.”

A multitude of
these soldiers are sacrificed for the common good, and
these legions, which know not what it is to be beaten,

Against these tiny enemies no man, nor band of

On the other hand, | men, no lion or tiger, nor even a herd of elephants,

Mr. Debs himself is threatened by arrest and prosecu-|can do anything but hurriedly get out of the way.

tion by the Federal authorities.

It now remains to be! Among the Barotse natives a favorite form of capital

seen whether the governmentis the real ruler of this | punishment is to coat the vietim with grease and throw

country or whether the supreme power is wielded by him before the advancing army of soldier ants.

the American Railway Union.
- B e —
On the Mechanism of Electrical Conduction,
Prof. C. V. Burton, D.Sc., read a paper on April
27 before the Physical Society (London) on the ‘* Mech-
anism of Electrical Conduction,” the first part of which
dealt with conduction in metals. The following brief
abstract of his paper is clipped from the Electrician:
‘‘ Considering a body not at absolute zero of temper-
ature, the author shows that electromagnetic radia-
tion would result in heat being degraded into a lower
form of energy, if any parts of finite electric conduc-
tivity were present, and from the fact that our planet
is not devoid of heat, deduces the following Theorem
1.: ‘In a region containing matter, there may be (and
probably always are) some parts which are perfect
insulators and some parts which are perfect con-
ductors, but there can be no parts whose conduc-
tivity is finite, unless every finitely conductive portion
is inclosed by a perfectly conductive envelope.’
conclusion is in accordance with Poisson’s theory of

dielectrics and with Ampere’s and Weber’s theories of '

magnetism and diamagnetism respectively. Theorem
II. is enunciated as follows: ‘In metals and in non-
electrolytes whose conductivity is finite, the transmis-
sion of currents must be effected by the intermediate
contact of perfectly conductive particles;’ and as a co-

This ;

rollary Theorem III. is given: ‘If we suppose that in-

a substance at the absolute zero of temperature there
is no relative motion among the molecules or among
their appreciable parts, it follows that every substance
at this temperature must have either infinite specific
resistance (which does not imply infinite dielectrie
strength) or infinite conductivity.’

The"
i quickness with which the poor wretch is dispatched is
i marvelous when it is considered that each ant can do
nothing more than merely tear out a small particle of
flesh and carry it off. Yet in a surprisingly short time
the writhing victim will have been changed into a
skeleton of clean and polished bones that will make the
trained anatomist envious.

All are familiar with the tales of how these armies of
ants enter a tropical village and take entire possession
of it, driving its inhabitants out in terror, and at last
in a few hours or a day or two abandoning it cleaner
than the arts of the most orderly housekeeper could !
ever make it. These are not travelers’ tales. The
most gifted pen must fail to give an adequate idea to
the uninitiated of just how thorough and searching
these creatures are in ridding a house of every bit of
animal or vegetable matter in it. Perhaps, however,
the narration of the following bit of personal experi-
ence may help to illustrate it. I had returned from a
day’s tramp in the hills, laden with trophies in the
shape of tropical insects, some of them, perhaps, new
to the eyes of scientists, and all of certain value, when
. I was called out of my house by the ery, ¢ The driver
'ants, the driver ants.” Hastily placing most of my
collections in glass jars and tin boxes, so as to be out
of the reach of the invaders, and gathering such

clothes as I would need for a day or two, I made a-
rather undignified retreat. After I had done so I re-:
membered that I had left some rare bees pinned in a’
box that was in the pocket of my collecting coat, but
as the coat had been placed in a strong chest and this
chest was heavily scented with naphthalin or ‘‘tar’
camphor,” and the lid fitted down very tight, I felt !
that they were safe. The next morning when I went

power, with an average consumption of 1 pound of
fuel per indicated horse power per hour. At a weav-
ing mill in Halifax there were four gas engines of
about 200 indicated horse power, using 1'4 pound of
gas coke per horse power per hour. At the Uxbridge
Water Works a water pumping test was made in
February, 1892, using generator gas. The consump-
tion was 1 pound of coal per indicated horse power,
or 134 pounds per herse power of water lifted per
hour. The approximate power was 1634 indicated
horse power. The whole of Messrs. Crossley Brothers
large works are driven by gas engines, using Dowson
gas, made from anthracite coal. There are eight gas
motors from 12 to 30 nominal horse power, indicating
collectively about 825 horse power. The firm stated
that the consumption was from 1 pound to 14 pounds
per indicated horse power hour. The net cost to them
of the anthracite fuel, labor, interest on capital, and
repairs worked out at about 2%4d. per thousand cubic
feet. Comparing this with average town gas, and allow-
ing for the difference in thermal value, the equivalent
cost would be about 10d. per thousand cubie feet. A
single cylinder gas motor, indicating 280 horse power,
driving a large flour mill in France, was lately seen by
Mr. Donkin working with generator gas from French
coal. The preliminary trials gave about 3 pound per
indicated horse power per hour. The engine wili give
amaximum of 320 indicated horse power.
o ———-——
The Niagara Falls Power Company.

The supply canal leaves the Niagara River about
7,000 feet above the Falls. It is 188 feet wide and 12
feet deep, with cut stone walls. From this canal water
passes by gates and penstocks to the turbines. At
presentthe wheel pit is constructed only on the western
side of the canal. This pit is 21 feet wide, 179 feet deep,
and 150 feet long, and the turbines are now being
placed in the northern end of it. The penstocks which
supply the turbines are 71, feet in diameter, and the
turbines tkhemselves, each of which is double, take the
water at the center and discharge outwardly. These
are 5 feet 3 inches in diameter, and each double turbine
will develop 5,000 horse power. The shaft from the
turbines is of hollow steel, 38 inches in diameter and 3§
of an inch thick. At bearings, the shaft is solid and 11
inches in diameter. 'The turbines are so arranged that
the weight of shafts, turbines, and gear is counterbal-
anced by the upward thrust of the water, so that when
running the thrust will be on the bearings at the top.
These are to run at 250 revolutions a minute. The

*Fleming and Dewar’s experiments on pure metals i back, after a night spent in my hammock in a tama- breadth from the surface of the water in the canal to a

tend to confirm this.
on the intermittent contact hypothesis, a conductor
is heated when a current flows through it. On the

assumption that in ordinary conductors the relation; which it had been hung from the ceiling; and not a brick.

of a thick stem and about 100 of the fruit, there was
no trace whatever, save the dangling string with

The author then shows why, jrind tree, I found that of a bunch of bananas, consisting ; point half way between the two double turbines is 136

feet. The tailrace is a tunnel, 7,000 feet long, 21 feet
high, 18 feet 10 inches wide, lined throughout with
It has a fall of 5214 feet, and opens at the bot-

between the electromotive intensity in the intermole-  vestige of bread, chocolate, coffee, and other eatable tom of the gorge, just below the upper Suspension
cular spaces and electric displacement is a linear one, . oddsand ends could be found on the thoroughly cleaned Bridge, at the level of the stream.

and that the electric forces are small in comparison 'shelves on which some food had been left. Even the:
with the ordinary intermolecular forces, Ohm’s law  cracks between the floor boards had been cleaned out, ]
is deduced. A model is next described, by means of the particles of edible matter having been carried away
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THE largest European city park is in Denmark ; it
contains 4,200 acres.
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