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Combating the TorpedoWAR after all is but a game of
chess. The greatest generals
of modern civilization realized
this so profoundly that everyone of them had been at onetime a good chess player. In war, as in

chess, luck plays but an insignificant part.Given like equipment, the general who has
the greatest strategical ability will win,whether it be in the field or on the chess­
board. Also, if both opponents can suf­
ficiently anticipate each
other’s moves, no one will ���

�

win. In this case there
will be a stalemate, as it
has existed for over two
years in France. But
stalemates necessarily al­ways denote equal strength
of both opponents and a
stalemate often turns out
to be a negative victory,
for it is certainly not de­
feat.The present submarine ��

�

�

�

warfare is no exception
to the rule of comparingwar to chess, for the simple reason that it
is an uneven game�all the powerful
pieces are on the U­Boat’s side and no
Queen, Rooks and Knights on the other
side of the board to defend the King. At
least there was no defense worthy of thename up to a few months ago.
But science, as always, is progressing

steadily and soon the submarine will have
found its master, or at least its equal, with
which to stalemate it.

Let me first correct a popular illusion.
Almost every one of us thinks or speaks
of the "deadly submarine," when, as a mat­
ter of fact, the submarine itself is not only
not deadly but a very weak contrivance at
best. Point a 3­inch gun at it and it will
vanish instantly. Send a 20­foot motor
boat chaser against
its periscope and the
"deadly" submarine
at once becomes
deader than the pro­
verbial doornail.

It is the subma­
rine’s deadly weapon�t h e torpedo�that
has so far out­gener­
aled the cleverest
brains and has given
the greatest statesmen
untold sleepless
nights. To fight the
submarine itself is
comparatively easy,
given good guns andgood gunners onboard the attacktship, providing of
course that the enemy
submarine command­
er is foolish enough
to expose his craft toomuch above the
waves.

Several methods
have been adopted of
late to combat th?
submarine, none ofwhich have been
great successes.

First, we have the smoke­screen�per­
haps one of the most effective schemes de­
veloped lately. By means of dense vol­umes of chemical smoke, blown around the
ship by powerful exhaust pumps, the ship
is enveloped almost completely in a fog­
like screen and it becomes a very difficult
target for a torpedo. The ship’s bow, how­

This article appeared originally in the Sunday"New York American" of April 15t/i.

By H. GERNSBACK
ever, is nearly always exposed. The oth­
er method is to protect the ship with
strong torpedo netting suspended by means
of booms from the ship. The torpedo upon
striking the net is thus rendered harmless,
as it never reaches the ship, unless the net­
ting is made of rope and the torpedo is
equipt with cutting blades. In that case
the torpedo will strike the ship and blow
it up.But the one great drawback of the net­

OUR readers will find much food for thought in this interesting article.
While the idea may not effectively stop enemy submarines from tor­

pedoing every merchant vessel, we feel confident that we have shown
a fairly practical way to obtain satisfactory results.

Mr. Gernsback is donating his invention to the Nation and he wishes
it to be understood that he will not require to be paid royalties or any
other considerations from Amercian ship owners. Foreign ship owners
are not included in the above.

ting is that it is almost impossible to use iton a fast moving ship. It is too cumber­some and most important of all it greatly
retards the speed of the ship, due to the
excessive friction of the netting against the
water.The next�and poorest�means to com­
bat the submarine is our widely advertised
mounting­guns­on­a­ship scheme. Xo sub­
marine commander in his right senses ex­
poses more than one or two feet of his
periscope when making a torpedo attack.And remember no torpedo attack is evermade at a closer range than 800 yards.Two thousand, and even four thousand,
yards are very common nowadays. Im­
agine a gunner on even a slightly rolling
ship trying to hit an object one foot high

Patents Pending.Top View of Ship with its Ten "Motor­Torpedoes" Which Operate Independently from theSteamer. An Approaching Enemy Torpedo Is Blown Up or Thrown Off Its Course by Explod­
ing One or More of the Little Motor­Torpedoes at the Critical Moment. Note that theModern Torpedo Leaves the Submarine in a Curved Line After Which Its GyroscopeRights It on the Final Straight Run. (Fig. 1.)

and less than six inches in diameter, at a
distance of 3,000 yards ! It simply can’t
be done. Scoring a hit under such cir­
cumstances is pure chance, and don’t for­
get that the periscope itself does not stand
still either. It, too, bobs up and down. In
fact, at such a distance it is often almost
invisible.Mounting guns on merchant vessels nev­

ertheless is of distinct use, in so far as
the guns will keep a submarine at a re­
spectful distance and prevent the U­Boatcommander from attacking the ship bymeans of his own gun­fire. But mountingguns on ships will never prevent a torpedofrom finding its deadly mark. You can’t
shoot at a torpedo�the bullet is too smalland the modern torpedo making 43 knots,
i.e., 50 miles an hour, moves far too fast.
After much thought on the subject, Icame to the conclusion� that in the torpedo itselfwe have an effectiveweapon to combat the

torpedo, strange as itmay sound at first. You
can combat a gun with
another gun, and you cancombat one rifle with an­
other, as well as you can
fight one aeroplane with
another.Why not combat the��

�

�

�

�� torpedo with another tor­�"^�*""�""^^~ pedo? It is all very pos­
sible and simple if youknow how ; as a matter of fact the idea

struck me so favorably that I decided toapply for patents in all civilized countries.Several navy experts have reported fav­orably on the idea, and while up to thiswriting no ships have been equipt with the
device, I would not be at all surprised to
see the idea put into practise very shortly.Our front cover and the two accompa­nying drawings illustrate the idea clearly.The underlying idea of the whole scheme
is that it takes the torpedo an appreciable
length of time between the instant of be­ing released from its submarine and themoment it strikes the attacked ship. Tak­
ing the closest range at which a torpedocan be fired as 800 yards�and it cannot be
fired much closer successfully�this gives

a time of 55/100th or
over half a minute to
cover that distance,
short as it is. Tak­
ing the average range
of 2,000 yards, it will
take the torpedo l 3Aminutes before it will
strike. These figures
are for the latest type
Bliss­Leavitt torpedomaking 43 knots, i.e.,
50 miles an hour.But a torpedo,whether it runs on
the surface of thewater or submergedbelow it, always leaves
a very noticeable"wake" in its course.Remember a torpedo
is propelled solely bycomprest air, c o m­
prest up to 2,200 lbs.per square inch. This
air must of necessitycome to the surface
of the water, as thetorpedo runs over its
course. The disturb­
ance created thus
gives rise to the al­most snow­white wake, which is very no­

ticeable from a distance. Thus a man sta­
tioned on a ship readily sees the wake
as it comes nearer and nearer and he
can gage pretty accurately just where the
torpedo will hit. ’ Escape for the compara­
tively slow­moving ship is impossible, even
if the engines were reversed instantly. The
vessel’s momentum would still be so great
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that the deadly torpedo would surely find
its mark.My proposed means of rendering enemytorpedoes ineffective is as follows : Fig. 1

sees to it that the speed of each torpedo
keeps up exactly with the speed of the ship,
for there should never be a drag on the
cables. This is readily accomplished by
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means of rheostats, one for each torpedo.By cutting in more or less resistance the 12H.P. motor can be made to run faster orslower and the torpedoes are thus easily
controlled as to speed. By means of a
double­pole, double­throw switch the little
l/2 H.P. motor is revolved in either direc­
tion, thus effectively steering the little craft
so that it will always keep at a distance
of some fifty feet from the mother ship.On the control board furthermore there is
a switch connected to a storage batteryfrom which wires are run thru the cable

PatentB Fending.
Fig. 2. The Electrically Propelled and Electrically Steered Gernsback "Motor­ Torpedo." It Is from 15 to 20Feet Long and Runs Independently from the Mother Ship. An Operator High Up on the Ship’s MastBlows Up the Motor­Torpedo by Electric Contact as Soon as the Enemy Torpedo Approaches Within

15 Feet. Both Torpedoes are Thus Destroyed.
shows the plan view of an average steamer,
600 feet long. On each side we observe
five (or more) independent, electrically
propelled torpedoes. Fig. 2 shows the
construction of the torpedo itself. Briefly,
it is built along the shape of the regulation
torpedo and measures from 15 to 20 feet
in length and from 3 to 5 feet in diameter.
It has a 12 horse­power electric motorgeared to the propellers and there is alsoa little J/2 H.P. motor geared to the rudder
with which to steer the torpedo. Most of
the space between the war­
head and the motors is taken
up with the usual charge of
gun­cotton. This torpedo, un­
like its other brethren, has a
heavily weighted keel to pre­
vent it from rolling over, for
reasons which will be appar­
ent later. On the back of the
torpedo is mounted a steel
mast­like structure thru which
the control cable passes. This
cable then rui.s to the deck of
the ship over pulley arrange­ments as shown in Fig. 2.There is also a drum to takeup the slack of the cable, or
to play out more cable should
the occasion aris~. The cable
then runs up on the mast into
a special turret located as high
up as is feasible. Here we
find one or more operators
sitting in front of the electric
control­board. All the cablesfrom the star­board side tor­pedoes run into the forward
mast­turret, while all the
cables from the port side tor­
pedoes run into the rear mast­
turret. Thus each set of op­
erators watches out for the
safety of his side of the ship.

All of the torpedoes are
painted in such a color that
the operator can watch them
readily and guide their indi­
vidual course. Sitting at the
control­board the operator

into the torpedo and thence into the de­
tonator placed in the gun­cotton charge,
Fig. 2. Throwing this switch will blowup our torpedo.The war action of the idea

is as follows : Our ship has
left New York with all of themotor torpedoes hoisted out
of the water and lashed se­
curely to the decks. The mo­ment the need arises the tor­
pedoes are lowered quickly
into the water and the control
operator starts the machinery
of each torpedo, and in less
than two minutes all of them
should be running smoothly,
fifty to seventy feet distant.
Suddenly the outlook scan­

ning the waters with his bi­
noculars sights the periscope
of an enemy submarine and
in less than a minute later our
operator observes the rapidly
lengthening wake of a death­
carrying enemy torpedo.High up as he is located, he
calculates that in less than twominutes the enemy torpedo
will strike somewhere between
his motor torpedoes Nos. 1and 2 (see Fig. 1). By cut­
ting in resistance into rheo­
stat No. 1, he immediatelyslows up motor torpedo No. 1thereby intercepting the path
of the enemy torpedo. Or if,
for certain reasons, he wishes
to use his motor torpedo No.

2, he leaves No. 1 in its original course
but by cutting out more resistance from
rheostat No. 2, he speeds up the latterwith the result that it advances faster than
the ship and in this case as well it will
intercept the course of the enemy torpedo.Suppose he decides to use motor torpedoNo. 1. He has nearly two minutes tojockey it for position and he will find littletrouble to intercept the course of the hos­
tile engine of death. His eyes glued to
the enemy torpedo (or to its wake), his{Continued on page 68)

An Actual Photoqraoh of the "Wake" of a Modern Torpedo.Particular Torpedo Ran About 10 Feet Under Water, Having
Photo by Paul Thompson.

Attention Is Called to the Fact That ThisBeen Fired by a Submerged Submarine.
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n°eyed Audion Requirements?Look Over This List, Then Send Us Your OrderPEERLESS SILENT SWITCH�This is somethingnew, a controlling device for the audion "B" battery.It is far superior to any potentiometer, in that itdoes not wear out or short circuit the batteries. Silent
in operation, moulded in pure formica, silver plateused thruout. Complete with knob, lever, and packed
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the most sensitive vacuum valve on the market! Order nowbefore you forget it.Send 10c for our catalogue which contains: Audioncabinets, rotary gaps, rotary quenched gaps, detectors, oilimmersed condensers, amplifiers, and biggest assortment
of parts on the market. Oscillation and Thordarsontransformers.
Mid­West Wireless Mfg. & Sply. Company, Mattoon, IllinoisffigAGESIMS ILLUSTRATIONS
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HANDBOOK 50e

ELECTRICITY!
HERE’S just the book on

Electricity that you need
to answer your many ques­
tions� to solve your knotty
problems, to teach you new kinks, tobe your memory for tables, rules,formulas and other Electrical andMechanical facts that some people try
to carry in their heads�and fail.
With this "Little Giant" I. C. S. Elec­
trical Engineer’s Handbook in yourpocket, tool chest, on your workbench, drawing table or desk, an houror a day need not be lost "digging­up" some forgotten rule, some unfamiliar fact;you’ll just turn to the very complete index andget it ’in a jiffy." Just a few of the subjectstreated are:

Electricity and Magnetism ; Electrical Symbols;Batteries; Circuits; Magnets; Direct and Al­ternating Currents; Dynamos and Motors;Belts; Shafting; Electroplating; ElectricalMeasurements; Meters; Arc and Incandes­cent Lamps; Mercury Arc Rectifiers; Trans­formers; Insulation; Electric Cars; Single andMultiple­Unit Control; Transmission; RailWelding; Tables of Wires�Sizes, Capacities,
etc.,�Mathematical Rules, Formulas, Sym­bols; Tables of Constants, Equivalents, Roots,Powers, Reciprocals, Areas, Weights andMeasures; Chemistry; Properties of Metals;Principles of Mechanics ; First Aid, etc.

The Electrical Engineer’s Handbook is one of 22
I. C. S. Handbooks covering 22 Technical, Scien­
tific and Commercial subjects, all crowded withvalue. They have the contents of a full­size bookcondensed into pocket­size ready to go with youanywhere and be at your instant command.They are substantially bound in cloth, red edges,goldleaf stamping, printed from new, clear, read­able type on good quality book paper. There isan illustration at every point where a picturewill help. Hundreds of thousands have beensold on a money­back guarantee of satisfaction.

The regular price is $ 1 .25, but for a LIMITEDTIME you can buy the ones you want, post­paid, delivery guaranteed, for only 50 cents.

You Run No Risk ! Money Back if Desired !
International Correspondence SchoolsBos 5 3 44 , Scranton, Pa..TEAR OUT HERE, _ __ ,

INTERNATIONAL CORRESPONDENCE SCHOOLSBos 53 4 4 SCRANTON, PA.
I enclose $_ _for which send me postpaid theHandbooks marked X, at 50c. each. I may return any or alland get my money back within ten days from receipt:H Electrical Engineer’sTelepb.and Teleg. Engineer’sD Mechanic’s

Z] Steam Engineer’s
Z} Westinghouse Air Brake
I] Civil Engineer’s
Zi Coal Miner’s
Zl Concrete Engineer’s
Z} Building TradesPlumbers and Fitter’s
Zl Chemist’s
Name
Streetand No.

Z] Advertiser’s
Zl Business Man’s
Z} Bookkeeper’s
Z] Steno. and Correspondent’s
Z) Salesman’sD Window Trimmer’s
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"You poor stupid blockhead," helaughed, slapping me on the back, "don’tyou see yet?""No, I don’t see at all," I admitted."Let me tell you so you can wireless thewhole thing back to the papers. Youunderstand how that feeler works?"
"Yes, perfectly," I said.
"Well, up on the bow we have a big coil

just like that, mounted on a universal joint
so it can be raised or lowered or swungaround at any angle in the vertical or hori­
zontal, except directly back. That coil takesabout two thousand kilowatts of currentwhich is supplied to it by a big alternator
put in the old torpedo room forward."He paused."Well?" I demanded.

"Don’t you see now?" he asked."No, I don’t, go on," I commanded."Oh, man, you haven’t a bit of imagina­
tion," he groaned.

"Well, we can swing this coil aroundand send a current thru it," he went on.
"If an enemy ship comes within one hun­dred yards of us, the same thing will hap­pen that happens in an induction furnace.We can send enough eddy currents thru
his hull to melt out a whole section of the
plates. Now do you understand?"But I was at the key, pounding out the
message.

COMBATING THE TORPEDO.
(Continued from page 11)

hand on Detonator switch No. 1, he calm­
ly waits. When the hostile torpedo is but
ten feet distant from motor torpedo* No. 1,he throws the switch. There is a terrific
explosion and a huge column of water isthrown up several hundred feet into the air.Motor torpedo No. 1 has vanished, so has
the enemy torpedo. The ship for the timebeing is safe. Instantly the crew has low­ered away a new motor torpedo to take
the place of the one just destroyed andlong before it touches the water it has been
electrically connected to the control board.But this would be necessary only for a
large ship with a very valuable cargo. A
small steamer would have enough torpedoes
left to cope with the enemy. By this time,
too, enough time has elapsed for the ship
to alter its course and run in a zig­zag
line, making it very difficult for a subma­
rine commander to hit the fleeing vesselwith the next torpedo. But in case of
necessity the other motor torpedoes are
still "in the ring" to successfully grapple
with the enemy. Even where two torpe­does are sent simultaneously against the
ship the scheme will work out satisfactori­
ly. In that case the operator at the con­
trol­board simply has to work two rheo­
stats and two detonator switches instead ofone and given a level head and a good eye
for calculating distances and speeds, the
task is not such a very difficult one.There are a number of firing positionsand schemes and while as a rule only onemotor torpedo would be used to destroy theenemy torpedo, Fig. 1 shows how two mo­
tor torpedoes could be brought close to­
gether (see dotted lines of No. 1) to inter­
cept the deadly missile. In that case torpe­
does No. 1 and No. 2 would be freed si­
multaneously and leave little chance for theenemy torpedo to escape.

It is, however, not always absolutely
necessary to actually destroy the hostile
torpedo. Suppose that the submarine firesfrom a close range, and suppose that the
selected motor torpedo cannot be speededup fast enough�even by overloading its
motor 100 per cent by raising its voltage�to come closer to the enemy torpedo
than, say, thirty feet. Even in such an
extreme case�tho quite possible in rough
weather�the control operator fires his tor­

(Continued on page 70)
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