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The Pre-Torpedo Era

Inventions and U.S. Patents

Introduction

THE PRE-DREADNAUGHT era came to an end in 1906 with the completion of HMS
DREADNAUGHT. Also, around this same time period the Whitehead torpedo began gaining a
foothold as an in-service weapon, with the departure of the Howell torpedo. These events put an
end to many wild schemes by numerous inventors who wanted a piece of the new torpedo
market. Let’s call this period of uninhibited torpedo invention activity the “Pre-Torpedo” era.

This work is a look back at some U.S. patents covering the time of the pre-torpedo. The
ideas presented in these patents did not lead to actual torpedoes, as we know them today, and, as
we shall see, many of the schemes patented were definitely not ready for prime time.

At the beginning of this pre-torpedo era are the Civil War Spar Torpedoes. Several
inventors were granted patents for new and different ways to deploy them. And the wide
acceptance of the Automobile Torpedo (exemplified by The Whitehead) ended this period of
pre-torpedo thinking. In between is a transition period in the thinking of how to deploy, use, and
mostly improve this weapon. So, in some respects many of the inventions presented here could
be considered “missing links” between the Civil War Spar Torpedo and the Whitehead
Automobile Torpedo. This thinking process is well represented in the many patents granted by
the U.S. Patent and Trademark Office over the years. Let’s see what they were thinking about.

The actual torpedo during this period turned out to be The Whitehead, with some
contributions by John Howell and John L. Lay. But since these were on the road toward “real
torpedoes” we won’t bother with them. What is of interest here are the many patents offering to
improve upon some of the perceived faults with The Whitehead, which is why so many of these
patents use the word “improvement” in their title. Just what were they trying to improve? The
Whitehead was new and innovative but did have its limitations. That is to be expected when
developing such an expensive and rather complex weapon system. Some of the problems
waiting for solutions included:

* In engines using compressed air, Carbonic-Acid, or other compressed gases as the energy
source there was the need to prevent the gas from freezing the valves and piping as it
expanded on its way from the storage reservoir to the engine. In these torpedoes the
motive fluid is compressed to a liquid and stored under high pressure in the torpedo.
Before admitting it into the engine it must be converted back to a vapor or gas ata
reduced pressure. As the gas expands it cools everything to a temperature well below
freezing. A device was needed to control the heating and expansion of the gas.

* Many customers, and other naval officials, thought it necessary to be able to steer the
Whitehead torpedo toward its target. The problem was: What to do if the torpedo missed
its intended target? In the heat of battle with ships all around, a loose torpedo was
deemed as likely to hit one’s own friendly ship as an enemy ship.



* Some torpedoes ran near the surface, with their fragile, spinning screws exposed, and
were subject to counterfire from the target vessel once it became alerted to the presence
of the incoming threat.

* The large targets, like new pre-dreadnaughts, had reinforced hull structures at their
waterline, which might withstand the explosive effects of a torpedo’s explosive charge.
To be effective torpedoes needed to run deeper and strike the target near the keel.

* Straight running torpedoes (like The Whitehead and Howell) that could not alter their
course were subject to set and drift from the tides and currents, which could push them
off course. These could not be used in rivers or high tidal current areas.

Several other interesting patents also show up during this period and will also be discussed as
they did lead to components in current use. Some patent ideas were definitely ahead of their
time. These innovations include the snorkel, magnetic influence, and acoustic homing (Fido was
not first).

Without giving too much away, the main features of many of the schemes granted patents during
this time period were:

* Steerable from a rudder at the stern.
* Remote control of steering (guided by an external operator).

* An explosive charge suspended beneath a surface float to protect it from gunfire, impacts
lower on the target’s hull near the keel, and makes the whole device more stable and
controllable in the presence of waves by its location under the float.

* Visual guidance to the target by sighting on vanes, disks, or lights mounted on the surface
float.

* Self-propelled by a piston (reciprocating) engine using compressed gas as the motive
fluid.

* Charge detonation by impact using a “percussion” fuze.

Few of the devices presented here made it into the water as actual or experimental weapons.

And (with the notable exception of wire guidance) very few of these ideas made it into The
Whitehead or follow-on designs leading toward the current crop of torpedoes. But these ideas do
represent the thought process of many creative inventors and their contributions should be
recognized. Even if one is left wondering What Were They Thinking?

This work results from a task to assist the Naval Undersea Museum, Keyport, WA, in identifying
old documentation that was considered lost since the material did not have an accession number
or other identifying information. Hidden in the back of one of the file drawers were copies of 43
U.S. Patents on torpedoes, dated as early as 1864. The reason they were accumulated is lost to
history, but their find led to the idea that they represented what could be called “pre-torpedoes.”
Other patents on the same subject were found through an internet search (using the Google
Patent web site) and from the book “19™ Century Torpedoes and Their Inventors” by Edwyn
Grey. Their story is presented here.



Patent # Date Title
Inventor Granted
39,612 Oct. 16. 1862 Improvement In Submarine Explosive
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39,612 ] -
Oct. 16, 1862 Improvement In Submarine Explosive

M.L. Callender Projectiles

This Civil War era patent describes a novel way to deploy a Spar Torpedo. The torpedo device
is propelled “...by the combustion of compounds that form large volume of gases ... acting
directly as a reactionary force...” Sounds like rocket propulsion. The inventor would launch
this machine from boat davits on the attacking ship (while underway to give it “initial velocity”),
somehow lighting the rocket fuze before it gets wet.

Steering is accomplished by rope guidance from a rider in a small boat towed by the rocket
torpedo. Obviously, only strong rowers would survive this job as they attempt to flee the area
following the attack.

Upon impact with the target vessel a small propellant charge pushes out the main explosive
charge, which swings down on the chain hitting (and penetrating into) the underwater hull and
exploding. This puts the explosive charge below the protected waterline hull area.

Advantages:
It is an early remotely controlled (remotely steered) weapon.

This device places the Spar Torpedo at a location on the hull where it will be very effective.
Plus, the residual rocket fuel would add a little to the explosive effect.

Disadvantages:

The energy provided by the rocket must drag around the small boat and guide ropes, reducing
effective range and speed. The near surface operations would make the vehicle subject to

counterfire from the target vessel, when it becomes alerted to the presence of the incoming set of
ropes “pulling” a small boat.

The forces acting on the body of the device (drag, rocket propulsion, and guide line pull) are not
well balanced. The result may be a severe pitch up attitude and possibly some airborne flight.




Patent # Date Title
Inventor Granted
41,112 Jan. 5. 1864 Improvement In Submarine Explosive
J.D. Willoughby o Projectiles
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41,112 ] -
Jan. 5, 1864 Improvement In Submarine Explosive

J.D. Willoughby Projectiles

This is another rocket-propelled torpedo concept and is also rope guided. But in this
arrangement the explosive charge is placed deep underwater, below the keel to further increase it
effectiveness.

It is essentially a Civil War-era Spar Torpedo suspended below a raft (a two-part configuration
with a float above a spar pole containing an explosive charge on the end). It is rocket propelled
from a rocket motor mounted on the submerged spar.

The contact pole, sticking out the front end of the device, strikes the target’s hull and is thrust
backward to activate the contact fuze (friction fuze).

Visual guidance, from the launching craft, is accomplished by sighting on one aft-facing lantern
installed on top of the raft (for night ops only).

Limited steering maneuverability is provided by port and starboard guide ropes payed out from
reels on the launching craft.

The inventor claims that this device would be useful where the target “vessels are inaccessible,
or where it would be deemed unsafe and impracticable to attack them with the ordinary means.”
Here the inventor might be thinking of attacks within protected harbors or river estuaries.

Advantages:
Places warhead under the keel (optimum location).

Preferred use is at night to reduce detection (assuming the wake from the rocket gases remains
underwater).

Disadvantages:

Needs to be rigged for deployment like a life boat using davits. During assembly it needs to be
“tuned” to the target’s hull shape (draft and width). Target may be alerted to incoming raft and
can apply counterfire (if daylight ops). Potential difficulties with the controlled burning
underwater of the “rocket powder.” Fuze could be triggered by floating debris or logs hitting
contact pole. Need to drag along the two guide ropes.

The geometry shown in the sketch also has unbalanced forces with the possibility that the
explosive charge could broach the surface.
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Patent # Date Title
Inventor Granted
47,776
W.W.W. Wood May 16, 1865 Improvement In Submarine Explosive Shells
J.L. Lay

WO00D & LAY.

Marine Torpedo.

No 4717.76. ' Patented May 16, 1865.

? TT Explosive
Weight @ S Effect
\ o f Directed
: ' : Upwards
— T T KK f— -2
Lanyard _ \\ -

i)

Explosive
Charge

Percussion Cap

11




47,776
W.W.W. Wood May 16, 1865 Improvement In Submarine Explosive Shells
J.L. Lay

This patent covers a rather novel concept to detonate a charge by having a weight drop on a
percussion cap (a metal ball weight is released by pulling out a pin). To set off this charge one
must pull the pin with a long lanyard extending from a control site or launching craft out to the
explosive charge.

The device is shaped like an artillery shell with the long axis kept vertical to allow room for the
ball’s motion. But it is mounted in the horizontal orientation when deployed from a spar boom
for ease of use and placement under the hull of the target ship. Then another lanyard is pulled to
rotate the device vertically.

The patent just describes an explosive device on the end of a spar boom, so no self-propulsion,
guidance, aiming, tracking, or other means to get the device out to the target is discussed (the
inventor claims these are covered in another patent). But any vehicle carrying this shell as a
warhead would have to get extremely close to the hostile target, to allow the operator to lower
the boom and pull the proper lanyards to realize an explosion.

The inventor claims the force of the explosion is directed upward, so the device must be placed
directly under the target’s keel.

This patent is included because of its historical significance. Several of these were built and
deployed during the Civil War, most notably my LT William Cushing, USN. On the night of 27
October 1864 he brought his steam launch up over the protecting log booms surrounding CSS
ALBERMARLE and thrust the spar under the hull. The resulting explosion sunk the
Confederate ram.

Advantages:

Produces a most destructive effect by having an upward directed-explosion set off just under the
target’s keel.

Disadvantages:

Placing the device under an uncooperative target. Pulling the lanyard in the presence of
counterfire from the target. Lanyard could get fouled and pulled prematurely.

12




Patent # Date Title
Inventor Granted
48,124 i '
| Nov. 25, 1864 Improved Device For Steering Boats From
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48,124

June 6, 1865 Improved Device For Steering Boats From

J.D. Willoughby Another Boat

This patent covers a remote steering mechanism, and describes a means to steer an unmanned
craft. One of the uses, as stated in the patent, is “blowing up an enemy’s vessels.”

Steering is by two ropes (“some miles long”) wound on reels at a launching or control station.
The loose ends being tied to the torpedo’s tiller arm to turn the rudder. Several different
arrangements are described. Steering is by retarding one of the ropes with a friction brake on the
reel to turn the rudder in the desired direction.

Advantages:

Provides directional control. Pulling either lanyard and the craft turns in that direction. Good
control when directly behind object to be steered.

Disadvantages:

Must drag around the entire length of both guide ropes.

Guide ropes will be longest — and could produce uneven tensions causing the craft to go
off course — at critical terminal homing when fine control is most important.

Retarding one of the guide ropes to turn the torpedo will slow it down.

Paying out the two guide ropes at the proper speed is critical to maintain even tension in
both lines in order to make the craft go in a straight line or in a constant turn (yaw rate).

Can’t let the lines go slack and foul.
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Patent # Date Title
Inventor Granted
121,052 . .
Nov. 21, 1871 Improvement In Propulsion Of Marine
J.A. Howell Torpedoes
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121,052 ] .
Nov. 21, 1871 Improvement In Propulsion Of Marine

J.A. Howell Torpedoes

This may be John Howell’s first U.S. Patent granted on his flywheel concept to drive a self-
propelled torpedo. The flywheel is spun up “by any power extraneous to the torpedo.” Howell
states that the flywheel acts as a “repository of power,” the spinning itself could be considered
“fuel.”

And the patent describes the benefits of using the gyroscopic effect of the spinning flywheel
(“the inertia of the revolving wheel”) for torpedo stability and “to the counteracting of deviating
forces.”

The diagram shows the axis of the flywheel being in line with the axis of the craft (i.e., fore/aft).
But also states, more importantly, ... in order to change its direction when in the water, the axis
of the fly-wheel should be perpendicular to the longitudinal axis of the torpedo.”

Advantages:

You get two-for-one using the flywheel concept — motive power and stability control. It would
produce a quiet vehicle, but that did not matter in the days before sonar.

Disadvantages:

As the flywheel slows down so does the speed of the torpedo, unless a complex means is found
to change the pitch of the propeller to compensate for the reduced speed. Also, this concept
becomes less efficient as the size of the torpedo increases.

In this patent Howell has the axis of the spinning flywheel parallel to the axis of the torpedo,
something he changed by 90° in later patents.

16
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125,039 Mar. 26. 1872 Improvement In Electro-Magnetic Apparatus
J.G. Foster T For Steering Torpedo Boats

A remotely controlled electrical steering device, using a guide wire, is described in this patent.

The device is used on a torpedo that explodes on contact when a sliding rod strikes the hull of the
target and is forced back to detonate an explosive charge.

The torpedo can travel on the surface or underwater, when suspended from two small floats by rigid
struts of sufficient length to insure the torpedo is operating at the proper depth. Visual guidance to
the target is by observing sight vanes (daytime) or light from shielded lanterns (nighttime) mounted
on the upper ends of the two rigid struts.

The torpedo is driven by a screw propeller that is powered by “an ordinary electro-magnetic engine”
from the energy stored in an onboard battery.

The steering device is another electro-magnet that swings a metal rod back and forth, depending on
how the polarity is changed at a battery located on shore or at a control station. When a positive
current activates the electro-magnet, the rudder swings in one direction. But when the operator on
shore switches the wires around at the terminals of the battery, a negative current is sent to the
electro-manget and the rudder swings the other way. Apparently when one of the wires is removed
from the battery the rudders will return to amidships. The cable windings on the rod are connected
to the shore battery with a single conductor wire and a seawater return. A spool in the torpedo pays
out this conductor wire as the torpedo maneuvers. As the rod swings, chains pull on the rudder to
shift its position. Since the rod is operated by an electro-magnet, it swings all the way in one
direction or all the way in the other direction (called a “bang-bang” controller).

Advantages:

The operator guiding the torpedo is at a safe distance away. Electricity is used to both drive and
control the torpedo. This method produces reliable rudder movement (without the need to pull
ropes). The cable is not pulled along by the torpedo but is payed out from within it, greatly reducing
drag. By using seawater for one leg of the circuit, the amount of wire needed is cut in half.

Disadvantages:
* Bang-bang rudder control (full left or full right rudder).

* Wires at the shore-based battery terminals must be reversed to change the torpedo’s
direction. One of the wires must be removed from the battery terminals to have the torpedo
go straight.

* Reliance on different sets of batteries for (1) energy to drive propulsion motor, (2) keep
steering electro-magnet operating, (3) provide steering direction control from shore. It
would be better if the energy could come from one power source.

* Torpedo must be within visual range all the way to the target for guidance.

* Target may be alerted to the presence of the torpedo by observing the floats or sight vanes
and can apply counterfire.

18
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134,493 i
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134,493 i
Dec. 31, 1872 Improvement In Submarine Torpedoes and

H.J. Smith Boats

This patent covers the process of explosive charge detonation as the torpedo impacts the target.

The vehicle described is in two parts consisting of a float (to provide positive buoyancy) and the
torpedo device suspended below it (heavy and negatively buoyant). The torpedo device rides
near the surface just under the float. The device must be tuned to the target’s hull size and shape
during assembly before launch.

A contact pole between the float and torpedo strikes the target’s hull and slides backward
releasing the float from the torpedo. The separation between the float and torpedo pulls a short
lanyard, which operates a friction primer (fuze) to detonate the charge.

Details of how the devise is self-propelled and navigated are described in another patent. But it
is stated that internally stored compressed air (or ammonia) provides the energy source for
propulsion and steering is accomplished through the action of pistons operating in cylinders.
The gas drives a piston and crankshaft arrangement to turn the propeller shaft for propulsion and
drives a novel rack and pinion mechanism for steering control. But this does not seem to be the
main point of the patent.

Note: The text contains a discussion about having seawater supply heat to the compressed gas
and that the compressed gas reservoir is called a boiler: “The sea-water takes the place of the fire
under an ordinary steam boiler” (this concept is used to keep the valves from freezing due to the
rapid cooling of the gas as it expands when exiting the high-pressure gas-storage reservoir).

The patent does not cover launch, aiming, or guidance to the target. But it makes a general
statement that a guide wire is payed out from a spool in the device for remote steering control.
An operator watches the progress of the float and guide rods to steer the torpedo to the target.

Advantages:

Places explosive charge at a low depth near the keel just prior to detonation.

Disadvantages:

Torpedo device runs at the surface with 2 pipes sticking above the surface, which could alert the
target.

Cumbersome launch procedure.
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Patent # Date Title
Inventor Granted
158,501

Jan. 5, 1875 Improvement In Torpedo Boats
H.F. Knapp

e H. F. KNAPP.

- : Torpedo-Boats. ,
No.158,501. Patented Jan. 5, 1875,

Propeller
In Bow

Explosive
Charge

Steering Gear
Air Hose

Propellant
Gas
Compressed
In Tube

Welrnesses ﬁ/ Z / ‘
%% TR i

21




158,501

Jan. 5, 1875 Improvement In Torpedo Boats
H.F. Knapp

Described here is another two-piece mechanism with a float positioned above a torpedo device.
The float rides on the surface to provide depth control for the torpedo. A rigid pipe connects the
torpedo to the float.

This weapon is self-propelled by an engine and propeller arrangement - with the propeller oddly
placed in the bow (“to insure a straight and direct course” on short runs). Energy to run the
engine comes from compressed gas stored in a long tube wound around the inside of the hull. A
means is provided to start the engine (initiate combustion of the compressed gas to increase
pressure and volume of the working fluid). The nature of the engine and how it uses the gas
combustion products are not described.

An explosive charge (a “percussion cap”) is placed on the propeller shaft in front of the propeller
and detonates on impact with the target’s hull. The percussion cap is not supposed to rotate on
the propeller shaft, probably to avoid wasting energy that should go toward rotating the propeller.

Guidance is again by watching the progress of the float as it moves toward the target.

Much discussion centered on the version of this device with a rudder and how it could be
controlled from shore or the launching platform. The rudder is rotated in one direction by the
action of a spring and rotated back the other direction by a cylinder and piston arrangement. The
piston is driven within the cylinder by forcing air into the end of the cylinder to push the piston in
a direction that overpowers the action of the spring and moves the rudder in the other direction.
The air is supplied by a hose extending back to the launching craft or other control station where
an air compressor needs to be maintained. Thankfully, a rudderless version is also envisioned.

Advantage:

Places the explosive charge directly against the target’s hull. Variable angle steering is possible
(the rudder does not have to swing until it hits the stops, but can be positioned at any angle).

Disadvantage:

* The launch process seems very complicated, (1) adjust the vertical distance between float
and torpedo, (2) start gas combustion, (3) and start the air compressor. Note: The lag
time between when the compressor is activated and when the rudder finally responds
would be so great as to make this device uncontrollable as it wanders aimlessly about in
the water. This is because air is very compressible and it would take quite some time to
build up a strong pressure pulse that could propagate down the hose to the rudder control
cylinder, and by then the operator would surely want to steer in another direction.

* The device must drag this hose around with it as it moves. As the amount of hose dragged
around increases so does the force acting on the cylinder, which is mounted on the side of
the vehicle. And this force is off-center, which puts a turning moment on the vehicle
tending to make the vehicle always want to turn in one direction.
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211,301

Jan. 14, 1879 Improvement In Torpedo-Boats
J.L. Lay

A shallow-water torpedo is described that is remotely controlled by an electric wire payed out
from a spool in the torpedo’s aft compartment. The torpedo is self-propelled by an engine with
the energy coming from compressed air or gas stored within the torpedo.

The torpedo described contains a dual set of shielded, aft-facing, lights, “not easily extinguished,”
for guidance and control at night, which are mounted on posts protruding up out of the water.
These become guide rods for daylight operations. The patent describes the operation of a cover
(by a gas operated piston and cylinder arrangement) used to conceal all light coming from the
guide lanterns, when needed.

The device contains a floodable ballast tank to submerge the torpedo when it reaches the
operating site (the compartment may be flooded by blowing away a rubber cover with a fuze or
cap). This device seems more like a mine that is driven out to a site and sunk where it waits for a
passing ship before exploding.

The explosive charge, “which may be ignited by a spark through the cable,” is detonated remotely
by sending a voltage / current spike down the cable.

The multi-conductor cable contains wires to scuttle the device, set off fuzes in the explosive
charges, operate the lantern covers, release the torpedo from a nest of propulsion units, and other
unspecified actions to control the craft’s motion. (The inventor states he will not discuss all the
wires in the cable or what they do as “such being well known in the art.” Neither propulsion nor
steering is addressed.)

Finally, there is a discussion about the nesting of the torpedo with floats and the releasing of the
torpedo (mine) from multiple propulsion units.

Advantage:
* Rather stealthy at night when guide lights are covered.

* Flexible configuration as explosive charge could be contained in propulsion unit (torpedo)
or towed (mine).

Disadvantage:
* Operates more like a movable mine rather than a maneuverable torpedo-boat.

* Guide rods protruding above the surface will alert the target during the day and invite
counterfire.

* Too dependent upon a wire bundle to operate various onboard mechanisms. The cable
would be heavy and bulky and have to be dragged around by the Propulsion Tug.

* An air valve to vent air from the ballast tank is expected to work following detonation of
the rubber cover just above it.
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211,302
J.L. Lay

Jan. 14, 1879 Improvement In Torpedo Boats

This patent was applied for while John Lay was in Russia, marketing and making torpedoes for
the Czar. It contains design improvements to a number of existing torpedo mechanisms, but no
new overall torpedo concept is presented. The areas he describes all relate to self-propelled, wire-
guided torpedoes and consist of the following:

Providing a hollow propeller shaft to allow the guide wire and combustion gasses to pass
through on their way overboard. The gases are to “ease the movement of the cable”
through the shaft.

Making the sight rods telescopic and, when extended to their full height, making them
rotate 90°. Before rotation the vanes are in a fore and aft orientation, presenting a
minimum view toward the target ahead. When rotated 90° the highly visible vanes can be
easily seen by the operator behind the vehicle on the shore (but this could also alert the
target to the incoming threat!)

Furnishing a brake for the guide wire when the torpedo is at rest (and the gas flow in the
engine is stopped) so the wire does not freely rotate off its reel.

Warming the gaseous fuel, so it doesn’t freeze the pipes and valves upon being released
from the high-pressure storage bottle on its way into the engine inlet. Here the gas is
piped through a tank partially filled with a combustible liquid, which is torched off (to
burn freely) at engine start up. A modified “warmer” is also described that even produces
superheated gas (which would be great if the engine could tolerate it).

Incorporating a ballast tank that can be automatically filled and emptied in order to
maintain a given depth upon receiving the proper electrical signals. This is not related to
devices that control the depth of a moving torpedo through the action of diving planes (or
elevators).

Altering the tail shaft to add a second contra-rotating propeller. This is accomplished by
using three bevel gears that are driven by the single engine shaft rather than using two
different propeller shafts (one driven by the engine’s internal rotating components, direct
action from the gas expanding in the engine, and one driven by the engine’s external
components, the reaction of the engine’s structure to the expanding gas). In the scheme
presented here the engine’s reactive forces would just tend to apply a rolling moment to
the hull (tending to heel (list) it over to one side).

Other features related to torpedo operations that can benefit from this patent include:

Having the battery that powers the various electro-magnets that control torpedo functions
located on shore.

A gas engine using “carbonic-acid gas (carbon dioxide, CO,, and water), ammoniacal gas
(ammonia, NH3), or compressed air” as the working fluid.

Allowing the sight rods to be lowered beneath the surface until needed to navigate the
torpedo to the target.
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211,303
J.L. Lay

Jan. 14, 1879 Torpedo-Boat

In this patent John Lay pulls together many of his previous technologies in an attempt to arrive at a
single-hulled device. This general concept for a torpedo consists of a remotely controlled (wire guided),
self-propelled, impact-detonated device equipped with sight vanes to drive it to and from (if reattacks
are needed) the target.

Here Lay covers some new ground and rehashes some old ideas:

The preferred fuel is “ammoniacal gas” (ammonia, NH3) compressed to the liquid state for the
compressed gas reciprocating piston engine, although “carbonic-acid gas” (carbon dioxide, CO,,
and water) or compressed air will do.

The engine drives two contra-rotating propellers from two drive shafts, one within the other,
geared to rotate in opposite directions by the three bevel-gear scheme.

Twin diving planes are in the bow (like canards on an aircraft) for depth control. These are pre-
set externally, before launch, based on trim tests.

Sight rods, fore and aft, are used to navigate the craft, with the capability to blow up some
balloons for better visibility. Aft facing lanterns are used for night operations. The capability to
blast a water jet in the air to aid in navigation and tracking is also mentioned.

Wire guidance is assumed, but now a more mature approach is offered: (a) the wire deployment
tube passes out the stern under the rudder and propeller, (b) the guide wire spool axis is
longitudinal in the torpedo, and (c) the wire is payed out from the center of the spool. However,
the inventor leaves out one important aspect of this approach, the need to back twist the cable
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