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A COMBINATION PIPE AND BENCH VISE. 

A complete and etticient bench or pipe vise, having 
a sliding jaw which is operated by the screw and which 
is adjustable to any position, is an invention for 
which Peter Broadbooks, of Batavia, N. Y., has received 
a patent. 

The fixed jaw is carried by a suitable base. Through 
the fixed jaw a bar slides, on which a movable jaw is 
adjustably secured. On the bar a screw-block is fitted 
to slide, through the top of which screw block a screw 
is threaded. In the fixed jaw a rod is swiveled, which 
can be bound to a chuck carried on the end of the 
se-rew. Thus constructed, the apparatus is an efficient 
vise designed to be used in the ordinary manner. 

But when it is d esired to use this vise for the purpose 
of gripping pipes, auxiliary pipe-jaws are employed, 
formed with flanges which are passed over correspond
ing flanges of the fixed and movable jaws and are 
held in place by set-screws. These pipe-jaws are 
made to interlock-that is to say, the one jaw is 
adapted to pass into a slot formed in the other jaw, 
so that the elongated teeth formed on each of the 
jaws may slide past one another and therefore receive 
pipes of various sizes. 

• 'e • 

STEERING T ,RPEDOES BY WIRELESS TELEGRAPHY, 

A few months ago attention was drawn in the 
SCIENTIFIC A�IERICAX to the invention of a young Eng
lish electrician, Mr. Cecil Varicas, by which it was 
rendered possible to steer torpedoes and other light 
craft by means of Marconi's wireless telegraphic sys
tem. In that article a description was given of a 
severe trial that had been carried out with a model 
launch by Admiral Colwell. Since that time the in
ventor has been furthering his experiments with a 
view to steering submarine torpedoes in the same way, 

T2ANSMITTER. 

J Citutific �mtrican. 
and a short while ago an exacting teet wae mltde in 
the open sea of the English Channel, in which the 
inventor was able to manipulate by means of ether 
waves and with conspicuous success the movements of 
a torpedo in any desired direction while it was travel
ing below the surface. 

The Varicas torpedo resembles in outward appear
ance the familiar Whitehead projectile. The dimen
sions are precisely the same, and the propeller is of 
equal caliber. The interior of the torpedo, however, is 
vastly different. The explosive and the driving engines 
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are localized in the same positions, but the gyroscope 
is supplanted by the electrical apparatus and receiver 
necessary for the actuating of the rudder. The tor
pedo installation consists of a Marconi coherer in 
circuit with a relay and battery. The relay closes 
the circuit of a decoherer and electromagnet, which 
attracts an armature. The latter is made to actuate 
the valve of a steering engine which is connected to 
the craft's rudder. 

The stationary apparatus upon the shore, battleship, 
or other point from which the torpedo is fired, com
prises a periodic interrupter placed in circuit with an 
induction coil, which in time works a wireless tele
graphic transmitter. 

When this periodic interrupter makes circuit the 
coil works the transmitter so that ether waves are 
produced, and the coherer on the craft conducts, work

ing the relay which closes the circuit of both the de
coherer and electromagnet. This causes the valve of 
the steering engine to move, so that the rudder is 
also turned in a certain direction. 

When the interrupter breaks circuit the ether waves 
cease, and the coherer is decohered by the decoherer 

and ceases to conduct-the same as is now done 
in the Marconi system of wireless telegraphy
causing the relay to break the circuit of the 
electromagnet on the steering engine so that 
it releases its armature. The rudder is then 
reversed to the opposite direction by a strong 
spring. By this it will be Eeen that so long as 
the interrupter on shore makes circuit the rud
der is pointed in a certain direction, but di
rectly the circuit is broken the rudder assumes 
the diametrically opposite position. 

THE RECElJlING APPARATUS ON TilE TOli'l'ECo. 

From this it will be recognized that if the 
alternate making and breaking of circuits is 
continued with regularity, answered by corre
sponding regular deviations of the rudder, the 
craft must travel in a direct straight line. On 
the other hand, if either the making of the 
circuit is long-ar than the period of breaking, 
or vice versa, the rudder is maintained in one 
position for a longer period, so that the direc
tion traveled by the craft is in a curve. 

RECEIVER 
One of the illustrations represents the shore 

section with various connections with battery 
coil, etc. The variable peri
odic interrupter consists in a 
drum, 0 E. over the periphery 
of which are secured two 
tubes of conducting and in
sulating material cut EO as to 
fit into one another in' tri
angular zig-zags, z r. The 
whole drum is rotated by 
clockwork, G, at a uniform 
velocity. 

TORPEDO ARRANGED 1'0 BE STEERED BY ELECTRICAL IlIrIl'VLSilJ. 

The sliding contacts, B G, 
press on the drum as it is in 
rotation. G is fixed and 
serves to maintain a continu
ous electrical connection with 
the conducting half, 0 z. The 
other contact. b. is movable 
in a direction parallel to the 

axis of the druIIl by means ot 
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the screw, t, which can be turned by the handwheel, W 
As the drum rotates this contact is brought into the po
sition shown by the dotted line, p, so that it traverses 
the insulating and conducting portions for equal peri 
ods. By moving the contact toward K, however, the suc
cessive periods in which it will pass over the conduct
ing portion will be greater than the successive inter
vals of the insulating portion, the difference increas
ing as the contact is removed from the equi-periodic 
line, p. But, on the other hand, if the contact be 
brought on the other side of the equi-periodic line, 
p, toward L, the reverse happens. That is to say, the 
successive intervals of break become longer, and those 
of make shorter, the difference increasing the farther 
the contact is removed from the line, p, so that by 
turning the wheel, W, in either direction intervals of 
make and break can be equal on the successive inter
vals of either, or make made greater than the suc
cessive periods of break or vice versa. 

The recovery apparatus employed on the craft is 
shown. G is the Marconi coherer in circuit with the 
relay, Y, and battery, B. The relay is made to close 
the circuits of the decoherer and the electromagnet, 
M, which electromagnet attracts its armature, a, fixed 
to the valve arm, I, of the steering engine, S S. This 
armature is acted upon by a spring, s, which tends to 
pull it from the electromagnet, M. When this electro
magnet attracts its armature it turns the valve in a 
certain direction, and the steering engine by aid of 
the levers (Ehown in dotted lines) also turns the rud
der in a certain direction, but turns it in the opposite 
direction upon the release of the armature, a, acted 
upon by the spring. s. 

When the variable periodic interrupter, 0 E t, on 
shore makes circuit the coil works the transmitter, 
'1', which produces ether waves, making the coherer 
on the craft conduct, causing the relay to close the 
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circuit of the decoherer and electromagnet, which last 
turns the valve of the steering engine, causing it to 
turn the rudder, R, in a certain direction. 

When the variable periodic interrupter on shore 
breaks circuit, the coil and transmitter cease to pro

duce ether waves. The coherer on the craft is de
cohered by the decoherer, which causes the coherer 
to cease to conduct. The relay then tlreaks the circuit 
of the electromagnet, which, consequently, releases its 
armature, a, and the spring, s, then actuates the valve 
of the aforesaid steer;ng engine in the opposite direc
tion, so that when the interrupter on shore makes 
circuit the rudder on the vessel to be steered turns in 
a certain direction, but when the circuit is broken 
it turns in the opposite direction. By equalizing the 
periods of make and break, therefore, the movements 
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of the rudder neutralize one 
another, so that the craft 
must necessarily travel in a 
straight line. But by the 
handwheel, W, of the inter
rupter on shore in either di
rection, the successive inter
vals of make may be made 
greater than those of break, 
or vice versa. 

With regard to the torpedo, 
the inventor has designed an 
ingenious contrivance for ar
resting the ether waves from 
the transmitter in their pro
gress through the air and con
ducting them to the instru
ments within the torpedo, 
which is submerged to a 
depth of about ten feet. On 
the upper surface of the pro
jectile, near the :stem, is a 
small recess containing a bob
bin of fine wire with one end 
attached to a metal float 
which fits into the recess, 
forming part of the outer cas
ing of the torpedo. When the 
projectile enters the water. 
from the tube, this float is 
detached by the concussion 
and rises to the surface, at 
the same time unwinding the 
bobbin. This float serves the 
same purpose as Marconi's 
high mast. The waves are 
received a n d  conducted 

through the wiro to the bot-
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tom and thence to the apparatus stored in the cham
Ler within the projectile. 

One of the diagrams illustrates the results of a trial 
to which the instrument was subjected, which was of 
a very exacting �haracter. The shore apparatus was 
stationed at A_ The propelling engines of the craft 
were set in motion, and it traveled in the direction 
indicated by the figure 1. Thence it was carried to a 
point immediately oppoEite the transmitting apparatus 
and brought back to the starting point as shown by 
the figure 2. It was then dispatched on the complicated 
journeys 3 and 4. and brought back once more to the 
shore instruments. Then to test the absolute and 
immediate subserviency of the craft to the manipula
tions of the transmitter, it was submitted to the series 
of circular sweeps marked 5. This was a very trying 
ordeal to the craft, but it performed the evolutions 
readily and perfectly. It was then dispatched seaward, 
traveling in a directly straight line to the point, B, 
where it described a circle, indicating that it had 
reached the limit to which the ether waves traveled. 
which in this instance was 200 yards. Of course, this 
distance can be indefinitely increased by improving 
the sensitiveness of the instruments and strengthening 
the potentiality of the current transmitted. 

The value and possibilities of this invention are in
calculable. It can be manipulated so easily, readily, 
and variously that it would be impossible for an enemy 
to locate its direction of travel. Then again it is im
possible for it to miss its aim, whereas with the gyro
scope the movement of the target nullifies completely 
the discharge of the torpedo, which is consequently 
lost. It is also much cheaper than the ordinary tor
pedo. The Whitehead torpedo costs $10,000, while the 
complete cost of a torpedo equipped with the Varicas 
instrument costs only $3,000. Of course, there is the 
cost of the shore apparatus, but this is only an initial 
expenditure. The instruments placed in the torpedo 
are approximate in weight to that of the gyroscope, 
which is an important consideration. since increase 
in weight would signify a proportionate increase of 
the power of the propelling machinery. The invention 
has been inspected by several military and naval ex
perts from all countries, who have expressed the opin
ion that it is by means of wireless telegraphy that tor
pedoes will be controlled in the future. The Swedish 
government has already commenced the introduction 
of a similar means of steering torpedoes into the de
fenses of its country. 

........ 

MANUFACTURE OF WATER-GAS AT THE FORTY· 

FOURTH STREET STATION, NEW YOBK,-II. 

In our issue of January 19, we described a: portion 
of the Forty-fourth Street plant of the Consolidated 
Gas Company for the manufacture of water-gas. The 
article referred to described the Lowe apparatus, in 
which illuminating water-gas is produced, and also the 
Gasogene plant, for the manufacture of non-illuminat
ing water-gas. It was shown that the products of 
these two piants are led to a relief holder, from which 
they are conducted to the condensers of an oil-gas 
plant. The oil-gas from this plant and the mixture of 
illuminating and non-illuminating water-gas. after 
Leing combined in these condensers, are passed 
through the successive stages of scrubbing, purifying, 

etc., and finally collected in the main gas-holder. 

OIL-GAS PLi\:'-; r. 

The first element of the oil-gas plant consists of a 
row of eighteen benches, containing six retorts, in 
which the oil and steam are decomposed. Each bench 
contains six retorts arranged in tiers of three. The 
retorts are cylindrical in section, and extend entirely 
from the front to the back of the bench. They are set 
in fire-brick walls, and the whole of the masonry, in
cluding the arches, etc., is built of the best firebrick. 
The retorts are closed at each end by cast-iron mouth
pieces provided with movable lids. Each bench of 
six retorts is heated by two furnaces, one on each side. 
into which a supply of oil is sprayed under air pres
sure. The liquid fuel consists chiefly of the tar, pitch 
and various oils which are collected in drip tanks to 
which they flow by gravity from the hydraulic mains, 
the scrubbers and the condensers. From the drip 
tanks the refuse oil is pumped to a general collect
ing tank, from which it flows to the burners at the 
retorts. Within each retort is a 6-inch, wrought
iron pipe, which is closed at one end and has a semi
circular section cut away from the upper half of the 
opposite end. To the closed end of each of these 
pipes is led a small supply pipe, by which the oil and 
steam are introduced. The mixture is vaporized and 
partially decomposed within the pipe, and the result
ing gases, escapi'1g from the opposite end of the pipe, 
flow back above it to finally leave the retort by means 
of a vertical standpipe. Our sectional view, taken 
through one tier of retorts, shows the front of the 

retorts with the long line of standpipes extending 
above it. The gases pass from the standpipes down 
into the hydraulic main, where the Lar and heavy 
oils arc condensed and collected_ The standpiJil8-lii ter-
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minate in what are known as dip pipes, which are 
carried down a few inches below the surface of tar 

and liquor, as shown in the engraving. The 
liq uor is maintained at a predetermined level 
by means of an adjustable gate. and the gas, after 
passing through the liquor, is led to the bottom of the 
air condensers. Here it is joined by the mixed gases 
from the relief holder, already referred to. In passing 
through the retorts, the oil is decomposed into a fixed 
oil-gas which is practically the same as the Pintsch 
gas so largely used for the lighting of street and rail
way cars. The gas mains which lead from the relief 
holder and from the oil-gas retorts are provided with 
gates, which enable the operator to mix the two gases 
in the proper proportions to give an illuminating gas 

of the desired candle power. The air condenser con
sists of two wrought-iron bases. each section of which 
is 6 feet wide and 30 feet in length. From the ilase 
there extends a series of vertical rectangular sheet
steel pipes, each pair of which is connected by a ilenrl 
at the top. The pipes are so arranged as to operate 
in sections of four, the route followed by the gases in 
passing through the condenser being such that a given 
volume, in passing from (ine end to the other, has to 
travel through a linear distance of 500 feet, and is 
exposed to a total cooling surface of 15,000 square 
feet. Here the gases are cooled from a temperature 
of 180 deg. to one of approximately 100 deg., the tem
perature of the issuing gases varying. of course, ac
cording to the temperature of the atmosphere and the 
amount of gas that passes through in a given time. 
In the process of cooling. any oil which may not 
have been thoroughly fixed in the retorts is deposited, 
and falls to the base. from which it drains off to a 
drip tank. 

From the outlet of the condenser the mixed and 

cooled gas is led to the base of a tuilular water con
denser, where it passes up and down through a series 
of tubes that are surrounded with circulating water. 
Here the gas is cooled down to a temp€rature of 80 
deg. F., and any unfixed oils that may remain are 
deposited. From the condensers the gas passes to the 
scrubbers, which are constructed on the same general 
principles as those already described. the cylinders 111 

tbis case being divided by a vertical diaphragm, whose 

object is to cause the gases to travel up through one
half of the condenser and down through the other 
half. In these condensers care is taken to use only 
a limited amount of water on the already coolec! 
gases, as an excessive amount would ile liaille to 
absorb a certain portion of the illuminants. The ga� 
is drawn from the scruililers ily the suction of ct 

powerful centrifugal exhauster. and forced through a 
big valve known as the center valve. from which there 
radiates a series of horizontal pipes, which lead to the 
base of the purifiers. The purifiers are large cast-iron 

boxes measuring 24 feet square and about 4 feet in 
depth. Each box is provided with a wrought-iron 
cover, which, when it is in place. is seated in a water 
seal that r?nders the purilier gas-tight. The interior 
of each of these huge iloxes contains two sets of 
gratings or grids, upon which is thickly strewn a 
purifying material, which consists of wooden chipB 
and shavings that have heen thoroughly saturated in 
oxide of iron. The gas filters up through this mate
rial, and the action of the oxide of iron serves to 
remove the remaining impurities, which consist chiefly 
of sulphur in the form of sulphureted hydrogen. From 
the purifier the gas passes to two large station meters. 
where it is measured, a.nd a record obtained of the 
actual amount tha is being manufactured hour by 

hour. From the meters the gas is led to a large gas· 
holder, with a ca' acity of 2,000,000 cubic feet, and 
from the gas-hOlder it passes, under a pressure of 
from 3 to 7 inches of water, to the city·mains. 

Although ttp Forty-fourth Street station has a capac
ity of 8,000,000 cubic feet per day, it only requires an 
area of slightly over two acres to accommodate the 
plant, a fact which is favorably commented upon by 
the many foreign experts who have at various times 
visited the station. Thanks are due to Dr. Elliott, 
chief chemist of the Consolidated Gas Company, and La 

Mr. F. 8. Crowell, the superintendent of the Forty
fou.-th Street station, for courtesies extended during 
the preparation of these articles. 

To Deter.nille the Height of Liquid in a Cask. 

In order to ascertain how far the liquid reaches in ·a 
keg, says Deutsche Desti'llateuren Zeitung, the follow
ing simple method may "e employed: 

Take a glass tube, bent at right angles, whose long 
leg is equal to the height between the bunghole and 
the upper floor, while the shorter one need only be a 
few inches in length. The shorter end is now con
nected with the bung by a piece of rubber hose, the 
longer one is placed iJi. a vertical position and the bung 
is opened_ Accordil'l.g to tb.e l�.w .of .communicating 
vessels, the liquid will rise in the tube to exactly the 
same height as in tb.e «a�k. SQ that the level of the tluid 
can be ascertained with great accurac:' 
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The GralL' Palais of the Exposition is being utilized 
for a vast automobile and bicycle show, in which all 
the leading French and foreign makes are represented. 
The Exposition has been organized by the Automobile 
Club of France, under the direction of its commission
er-general, M. Rives. The exhibits have been divided 
into two classes: I. Automobiles of all kinds, moto
cycles, and vehicles using mechanical traction. II. 
Bicycles of all descriptions. A great number of ac 

cessories form part of the exhibits in each class. 
cording to the regulations, each of the automobile 
is required to make the trip from Paris to Versailles 
to show that it is really capable of working. A retro
spective exhibit is one of the interesting features, � 

well as a hall set apart for explaining the working 01 
the different systems to persons interested. 

According to the Auto-Velo, the Automobile Club 
of France has not as yet formally announced its choice 
of the chauffeur" '''ho are to defend its colors in the 
Gordon Bennett "';up race, bu t if certain indications, 
almost official, are to be believed, two of these have 
been already chosen. These are Charron, who won 
the cup race last year, and Levegh, the winner of the 
Paris-Toulouse race. For the third, a list of the most 
prominent conductors will be made, and the com
mittee will decide by vote. Neither Charron nor 
Levegh has as yet received any notification as to the 
choice, but it is probable that neither will refuse the 
honor_ As to the Belgian Club, it will likely send 
with Jenatzy a machine of quite a new variety, in 
which a combination of petroleum and electricity will 
be used. According to Jenatzy, this machine makes 
the unusual speed of 72 miles an hour, but even if 
60 miles an hour is allowed, it will prove a formidable 
competitor. Fournier, the well-known motocyclist, 
who. mounted with Charron in the Gordon Bennett 
race, has tried this new machine, confirms its extraor
dinary speed. 

Consul Hughes, of Coburg. writes as follows: Dr. 
M. Kallmann's report on the competition of electrical
ly propelled vehicles in Berlin is highly instructive. 
The battery taking the first honors weighed only 121 
pounds per kilowatt-hour. while the heaviest weighed 
286 pounds pel' kilowatt-hour. The mean weight of 
the thirteen vehicles taking part in the competition 
was 16 5 pounds. Upon the assumption of a yearly 
totai mileage of 9,500 miles, he calculates the annual 
maintenance cost of a ilattery at only 48d., or, say, 
a cent per mile. The smallest consumption of energy 
per ton mile at the mean speed amounted to 91 watt
hours for a passenger car, a far better performance 
than previous records are able to show. At the high
est speed, the consumption increased to 135 watt-hours. 
However, in the majority of cases, the demand did 
not vary greatly with the speed, which leads to the 
conclusion that, in order to obtain the greatest com
mercial economy of energy, the electrically propelled 
car should be dri'ren at the highest speed consistent 
with public safety. By the high speed the consumption 
of energy per car mile is not considerably increased, 
while the number of passengers which may be trans
ported in a given time naturally increases with the 
speed. With regard to the motor best adapted for the 
weight to be propelled, the capacity should amount trl 
approximately 1 kilowatt per ton of the rolling weight. 

A number of interEisting experiments have been re
cently made in the Italian Army with regard to tht 
application of automobiles in military maneuvers. 
These tests have been carried out at Turin, under the 
direction of the officers of the Etat-Major. To this 
end, the government had previously ordered from a 
Paris firm a heavy steam automobile of 50 horse 
power, capable of transporting, besides the combustible 
and water necessary for a course of 20 miles, 4 tons 
of material at a mean speed of 6 to 8 miles an hour on 
level road. It has been found that with this load the 
automobile could easily mount grades of 8 and 10 
per cent while making 4 to 5 miles an hour. In other 
cases, besides the 4 tons of load which it carried, it 
could draw 10 wagons, representing a total of 27 
tons, on roads not exceeding 4 per cent grade. The 
experiments made by the Etat-Major have been carried 
out on a large scale, and the automobile carrying its 
full load has made several times the trips Turin-Pino 
Chieri, 22 miles; Turin-Orbassano, 21 miles; Turin
Suse, 32 miles; Turin-Suse-Mont Cenis, 42 miles, etc. 

From these trials it has been proved undeniably that 
steam automobiles will render great service for the 
transportation of heavy loads. As to the light rna" 
chines, especially for the transportation of personnel, 
the offidals have found that petroleum and electric 
vehicles will prove of great value in military oper
ations, although the latter must be for the time ex
cluded from the adive service of the troops on ac
count of the (lifficulty of finding charging stations 
along the route. These tests are being continued by 
the Etat-Major. ann fhe results are quite favorable to 
the nse of the au1;omoilile in the army_ 
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