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To all whom it may concern: 

O 

25 

35 

Be it known that I, GEORGE C. BAKER, of 
Chicago, in the county of Cook and State of 
Illinois, have invented certain new and useful 
Improvements in Submarine Torpedo-Boats, 
of which the following is a specification. 
My invention relates to a submarine boat 

which is capable of being propelled upon the 
surface of the Water, and which is also capa 
ble of motion downwardly through the water, 
or parallel with the surface, or of an upward 
motion, said boat being especially adapted to 
carry and discharge topedoes with requisite 
precision. 

In my patent, No. 358,425, I have shown, de 
scribed and claimed a steering and propelling 
mechanism having the capabilities above 
mentioned, and which I prefer to employ in 
connection with my present invention with a 
view to the complete control of the boat under 
all conditions. - 

It is the object of my invention to produce 
means for driving the propelling mechanism, 
of such a nature as that of steam or other liq 
uid power, and electricity may be utilized 
either separately or conjointly for the pro 
pulsion of boats of this character, and to this 
end my invention may be said to consist in 
so combining a steam or other liquid driven 
engine, a convertible electric machine, and 
the main driving shaft of the propeller wheels 
as that the engine may be connected with said 
shaft, and the vessel propelled upon the sur 
face by steam, and which engine is also 
adapted to be connected with a dynamo 
whereby a series of storage batteries placed 
in the hold may be charged, and by connec 
tions between the dyanmo and shaft the di 
rection of movement of the dynamo may be 
reversed, in Which case electrical current is 
supplied thereto from the storage batteries, 
and the dynamo becomes a motor for driving 
the shaft, and the vessel is thereby electri 
cally propelled when under water. 

45 . In the accompanying drawings, Figure 1 is 
a side elevation of a submarine boat embody 
ing my invention. Fig. 2 is a vertical longi 
tudinal sectional view of the same. Fig. 3 is 
a horizontal longitudinal sectional view with 
the machinery and appurtenances in plan. 
Fig. 4 is a vertical transverse sectional view 

on the line of the propeller shaft. Fig. 5 is 
a sectional detail view of a part of the pro 
pelling apparatus; and Fig. 6 is a detail view 
of the machinery employed for propulsion. 
In carrying out my invention I construct 

the boat upon uniform lines, the general 
shape or outline of the boat being elliptical 
and the ends A of the boat being converged 
so as to render them wedge shaped. By the 
term “uniform lines’ I mean that the por 
tions of the boat above and below a plane 
passing through its longitudinal center are in 
outline substantially duplicates of each other, 
and the same is true of the portions of the 
boat on each side of a vertical plane passing 
transversely through its middle. The verti 
cal diameter of the body of the boat is pref 
erably greater than the transverse diameter, 
and the proportions which I recommend are 
that the length of the boat shall be to its 
greatest vertical diameter as-Say-four to 
one, and its vertical diameter is to its trans 
verse diameter as-Say-two to one. 
The shell or body of the boat may be con 

structed of wood or metal or a combination of 
the two. As shown in the drawings, A is in 
tended to represent a wooden shell covered 
with a wooden sheathing B, but steel ribs may 
be substituted for the wooden shell and the 
heathing may be of boiler or other suitable 
plate. The interior frame work of the boat 
may be of a simple character as its general 
form makes it self-bracing. 
In the drawings I have shown a line of 
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transverse beams C which suitably brace the 
sides of the boat and also serve to divide it 
centrally and longitudinally into upper and 
lower decks. 
D represents a fixed or solid ballast, and E 

water compartments with suitable bulkheads 
F which furnish the division walls for the 
compartments and sustain a lower deck G. 
upon which a part of the machinery may be 
mounted. The permanent ballastis designed 
to maintain the boat upon an even keel while 
the liquid ballast is used to assist in the total 
submersion of the vessel, and suitable pro 
vision will be made for withdrawing the liq 
uid ballast when running on the surface. 
Upon the deck G is placed the boiler H, the 

smoke pipe from the furnace of which deliv 
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ers into the vertically adjustable smoke stack 

- side wall is perforated near its bottom to reg 
ister with the opening in the smoke stack 

5 from the furnace when the stack is elevated, 
while a perforation in the upper end of this 
smoke stack permits the discharge of the 
smoke into the atmosphere. The under side 
of the closed top is flanged and adapted to 
seat upon the flange of the opening in the top 
of the boat in which the stack slides. When 
the smoke stack is lowered its imperforate 
portion seals the end of the smoke pipe from 
the furnace thus preventing the escape of 
smoke into the boat, while its upper end seats 
itself thus preventing the entrance of water 
to the interior of the boat through the open 
ing in its shell. 
The steam from the boiler is supplied to a 

suitable engine, as J, which is adapted to 
drive the main shaft IK carrying the propel 
lers. This engine is also so geared with the 
dynamo L that the latter may be driven there 
by to charge the storage batteries M which 
are arranged within the interior of the boat. 
The dynamo also has driving connection with 
the main shaft so that when it is not practi 
cable to run the engine for the driving of the 
boat the dynamo may be converted into a 
motor which is supplied with current from 
the storage battery and the boat driven by 
this electrical means. 

I employ for the intermediate connections 
between the engine, shaft and dynamo a sys 
tem of gearing adapted to be engaged and 
disengaged at will, as follows: On the pro 
peller shaft Kare fixedly secured two collars 
1, 2 separated a sufficient distance to ac 
commodate two gear wheels 3, 4 which are ro 
tatable on said shaft but held from lateral 
play by the said collars. These wheels are 
fixedly secured to each other, the wheel 3 be 
ing however of smaller diameter than the 
wheel 4 which latter engages either directly 
with the gear wheel of the dynamo, or indi 
rectly through an interposed idler gear 5 as 
shown. The Wheel 4 is provided with lateral 
perforations to receive pins 6 arranged in the 
collar 1, and by this means the wheels 3 and 
4 are thrown into and out of engagement with 
the shaft at the will of the operator. On this 
shaft also is fixedly secured a gear wheel 7 
adjacent to the Wheels 3 and 4. On the crank 
shaft 8 of the engine is a gear wheel 9 which 
is arranged to turn there with but is movable 
laterally thereon, a key 10 being employed 
for this purpose. This wheel 9 by its lateral 
movement may be thrown into engagement 
with the gear wheels 3 or 7. By its engage 
ment with the wheel 7 the propeller shaft 
is revolved, and if desired the dynamo may 
be simultaneously operated by moving the 
pins 6 inward into engagement with the per 
forations in the wheel 4, thus causing the lat 

65 ter to turn with the shaft and communicate 
motion to the dynamo. By moving the wheel 
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9 into engagement with the wheel 3, and by 
I. The ends of this stack are closed and its disengaging wheel 4 from collar 1 the dynamo 

may be driven while the propeller shaft is at 
rest. When the boat is submerged and the 
propulsion is to be obtained by electrical 
power, the wheel 9 is thrown out of engage 
ment, and the wheel 4 into engagement with 
the shaft; and the electricity being turned 
on the dynamo becomes a motor and oper 
ates the propelling mechanism. 

If desired the motor may be utilized to as 
sist the engine when the boat is on the Sur 
face, and in this case the connections can be 
made between the shaft and both the engine 
and motor. 

-1, indicates a gear wheel which is mounted 
and so located with relation to the wheel 3 on 
the shaft K as that it may be thrown into or 
out of engagement with said wheel to operate 
through suitable mechahism a pump or other 
devices as occasion may require. 
The propelling apparatus is particularly 

shown in Figs. 4 and 5, and comprises in the 
form shown the propeller blades N, which are 
mounted upon short shafts carried in sleeved 
bearings O, which sleeve encircles and is ro 
tatable upon the main driving shaft. Bevel 
gears mounted upon the respective ends of 
the main shaft and enmeshed with similar 
gear wheels on the propeller shafts furnish 
means whereby rotary Imotion may be im 
parted to the propeller blades. Said sleeves 
are supported in collars Origidly secured to 
the shell of the boat and provided with suit 
able glands or Stuffing boxes to prevent en 
trance of water. The inner ends of the sleeves 
are provided with suitable gearing-as, for 
example, the worm gears Q which are turned 
by the worms R, the latter being arranged to 
be manipulated preferably from the pilot’s 
station. Obviously upon the rotation of these 
Worms in either direction the propellers may 
be moved in the arc of a circle around the 
driving gear which imparts motion to them 
and hence the direction of movement of the 
boat is controlled by simply shifting the pro 
pellers with reference to the driving shaft 
and by such adjustment of the propellers the 
boat may be driven forward or backward 
upon the surface or below the surface of the 
Water, or it may be drawn down into the wa 
ter or caused to rise out of the water and at 
any desired angle of movement. 
The particular location of the propellers is 

of the utmost importance in the operation of 
a submarine boat. If this propelling appa 
ratus were placed nearer to one end of the 
boat than to the other the tendency to dive 
or rise out of the water, depending upon the 
location, would be almost irresistible, but by 
arranging the propellers at or about the mid 
dle of the sides of the boat the equilibrium is 
undisturbed by the action of the propellers. 
The arrangement of the apparatus within 

the interior of the boat and the particular 
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on a short shaft journaled in a sliding bracket, 
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driving means may be varied, as such par 
ticular arrangement and apparatus is not 
essential to the main features of my inven 
tion. The purpose of providing a steam en 
gine, dynamo and storage batteries is to af 
ford means, by the use of the steam engine, 
for propelling the boat, when riding upon the 
surface of the water and to furnish means 
also for the generation of electricity which is 
stored in the storage battery and which can 
be utilized when the boat is below the sur 
face of the water as a propelling force. Of 
course the steam apparatus might be omitted 
altogether, and the storage batteries charged 
by means external to the boat. 
T represents a conning tower which is ar 

ranged preferably in the upper portion of the 
shell of the boat and has transparent sections 
through which observations can be made. 
The conning tower has a swinging top T' 
which, when in place, affords a water tight 
joint but which can be raised upon the rod t 
and when so raised clear of its seat can be 
swung laterally to uncover a large opening 
to admit air or for the passage of men and supplies. 
U represents openings provided with suit 

able covers, preferably transparent, which are 
used for the admission of light or uncovered 
to admit air to the interior of the boat when 
above the surface. 
W represents a torpedo tube opening at the 

shell of the boat and toward one end and 
which is adapted for the discharge of the tor 
pedo X; but a submarine gun may be located 
in the same position. 
In practice I prefer to employ torpedoes of 

that type which are provided with propelling 
and directing means, the propelling means be 
ing electrical or pneumatic according to some 
known forms, and the steering mechanism 
being usually electrically controlled. Torpe 
does of this type can be advantageously used 
in connection with my improved boat. Here 
tofore the use of these torpedoes has been 
limited because of the fact that no means 
have been provided for carrying them safely 
within range of the object of attack, and the 
range of the torpedo itself is so short that it 
could not be successfully used either offen 
sively or defensively against a war vessel car 
rying a modern long range gun. By combin 
ing a torpedo of this character with my im 
proved boat, the boat and its attached torpedo 
may move under water to within range of the 
torpedo and the boat being brought to the 
surface the torpedo may be disconnected and 
discharged, its movements being controlled 
and guided by the gunner in the boat, and the 
latter can be brought to the surface, the tor 

pedo discharged and the boat withdrawn be 
fore the modern gun could be trained upon it. 
A boat constructed as above described can 

be used for a variety of purposes. For ex 
ample, in the examination of wrecks; in in 
spection of the character of the bed of lakes 
and other bodies of water; for the purpose of 
locating submarine structures; in the laying 
and inspection of telegraphic and other ca 
bles; and generally wherever it is desired to 
perform work below the surface of the water; 
but the chief object and aim of the invention 
is to provide a boat which shall be well 
adapted as a War vessel and particularly de 
signed for the discharge of torpedoes. 
The advantages of the boat above described 

for this last named purpose are perhaps suffi 
ciently obvious as not to require extended 
mention. Attention is called to the fact how 
ever that sufficient celerity of movement may 
be obtained with a comparatively low motive 
power because the shape of the boat presents 
but little obstruction to its propulsion 
through the water. The main feature how 
ever is the ability to perfectly control the 
movements of the boat and to guide and di 
rect it in any desired course without deflec 
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tion whereby accuracy may be obtained in 
the discharging of torpedoes. 
I do not intend to limit my invention to the 

precise arrangement and details of construc 
tion except as indicated by the claims. 

I do not in this application make claim to 
the peculiar shaped hull, or to the feature of 
the vertically slidable smoke-stack, as such 
inventions form the subject matter of sepa 
rate and divisional applications filed by me on 
September 25, 1893, Serial Nos. 517,156 and 
517,155. 
I claim- - 

1. In a submarine boat the combination 
with its propeller shaft, primary and second 
ary motors, connections between the said mo 
tors, and direct connections between each mo 
tor and the said shaft, the combination per 
mitting the accumulation of the secondary by 
the primary power, and the utilization of 
either power for operating said shaft. 

2. In a submarine boat and in combination 
with the propeller shaft an engine having di 
rect connection there with, a dynamo connec 
tion between the said engine and dynamo, 
and between the shaft and dynamo, and a se 
ries of storage batteries, the combination per 
mitting the utilization of liquid or electricity 
as a motive power. 

GEORGE C. BAKER, 
Witnesses: 

H. B. WILLSON, 
C. A. MICHENER, 

95 

IOO 

II5 

  


