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This invention relates to means for pro 
pelling an automobile torpedo. The present invention provides an especially designed 
reciprocating engine to replace the three-cyl 

5 inder engine used in the Whitehead torpedo, 
or the turbine used in the Bliss-Leavitt tor 
pedo. Twin engines geared together and to 
the respective propeller shafts are provided, 
the engines being balanced and connected to 

10 give a continuous torque, and arranged so 
that their combined reactions exert no roll 
ing moment upon the torpedo. The engines 
are of the single-acting continuous flow type. 
The design is extremely compact in order 

15 to bring an engine developing the necessary 
power within the contracted space afforded 
by the torpedo, while at the same time the 
weight and center of gravity are such as to 
conform to existing standard torpedo prac 

20 tice. The preferred embodiment of the inven 
tion is shown in the accompanying draw 
ings, wherein Figure 1 is a fragmentary side view, part 

25 ly in elevation and partly in vertical mid 
section, showing the location of the engine 
in its relation to other members of the pro 
pulsive system. 

Fig. 2 is a transverse section looking aft, 
30 taken generally in a plane on the lines 2-2 

in Figs.1 and 4. . Fig. 3 is an elevation of the engine looking 
aft, as indicated by the arrow 3 in Figs. 
1 and 4. . 0. Fig. 4 is a vertical longitudinal section 
viewed from the Starboard side, the aft por 
tion being a mid-section and the forward 
portion a section on the line 4-4 in Figs. 2 
and 3. 

Fig. 5 is a transverse section on a smaller 
scale, in the plane of the line 5-5 in Fig. 
4, and looking forward. Fig. 6 is a plan view partly in horizontal 
section, in the plane of the line 6-6 in 

45 Fig. 3. Fig. 7 is a fragmentary horizontal section 
in the plane of the line 7-7 in Fig. 5. 

Fig. 8 is a diagrammatic side elevation, 
partly in section, showing a modification, 

50 the view corresponding generally to Fig. 4. 
Referring first to Fig. 1, the hull of the 

torpedo is shown at A, its compressed air 
reservoir or flask being partly shown at B, 
its water and alcohol vessels being located at 

55 C, D, in the customary manner, the engine 

35 

40 

F, F, and the propeller screws at G, G'. H 
is the usual superheater. The valve may 
be, understood as including both a starting 
valve and pressure-reducing valve, the ilius 80 tration being diagrammatic. Water and al 
cohol, or other liquid fuel, are conducted through tubes c, d, to spray nozzles within 
the Superheater, in the Customary manner. 
Compressed air from the air fiask flows 35 
through the usual central tube a and ex 
ternal tube b to the valve casing I, and thence through a tube e to the superheater. 
From the latter, branch pipes f, f lead to 
the four valve inlets of the engine. 70 The engine E is a double engine compris 
ng two single engines each having two cyl indel's with single-acting pistons connected 
to canks set at 180° apart, the crankshafts of the respective engines being connected by 75 
gears. So that they revolve in unison, and their cranks being set relatively 900 apart, 
als is apparent from Fig. 2. It will suffice 
to describe the single engine shown at the 
right-handin Figs.2, 3 and 6, which has two 80 
upright cylinders J, J, in which work single 
acting pistons K, K, of the bucket type, don nected in customary manner by pitman rods 

, I to the cranks M, M on the crank shaft P, which shaft is preferably formed at its 85 
middle with an integral gear wheel Q for 
meshing with a like gear on the shaft of the other engine. The other singlé engine has 
cylinders J. pistons K’, connecting rods 

shaft Phaving cranks M, M. and gear 90 
Q', all Qif like construction to the coere Spondingly lettered parts already described. 
The engines are precise mates, except that 
they are connected through the gears Q. Q 
in such manner that in the position shown in 95 
Fig. 2 the cranks of one engine are 90° in 
advance of those of the corresponding cranks of the other, so that their pistons operate. 
alternately, those of either engine being at 
mid-stroke when those of the other are at 100 
end stroke, thus jointly giving continuous torque by overlapping strokes. Each engine. 
cylinder has an inlet valve R or R on a 
valve rod S or S', the valve rod being en larged to form a cylindrical plunger T or 105 
T of nearly the size of the valve, so as to substantially balance it, a balancing port i. 
being carried from the inlet chamber i down 
to a chamber i beneath the plunger T. The 
valve rod has a spring k tending to close the 110 
valve, and it is opened by an arm l on an 

being shown at E, the propeller shafts at elbow lever m which is operated by a camp 
  



5 

carried by some part of the crank shaft, 
most conveniently by the gear Q or Q', all 
as shown at the right in Fig. 2, the valve 
construction on the left being a duplicate 
thereof. The gear Q or Q is best located 
between the crank wrists, so that it may re 
place a crank arm, while affording the most 
symmetrical construction with the utmost 
compactness, and giving the most direct 
transmission of stresses; thus weight is mini 
mized and space conserved. 
The engines are of the continuous flow 

type, the cylindel's having exhaust ports c, 

30 

35 

40 

50 

60 

nuo, in position to be uncovered by the piston 
toward or at the end of its stroke. These 
ports discharge into an exhalist groove or 
passage n, the passages for the two cylinders 
of one single engine communicating through 
an opening g through the bulkhead U into 
the afterbody U of the torpedo. w 

: Upon the opening of the starting valve 
the compressed air at reduced or working 
pressure flows through the superheater, 
where it is heated by the burning of alcohol 

5 or other liquid fuel therein, and is mixed 
with steam generated by the spraying of 
water into the superheater in the well known 
manner; it results that from the superheater 
a mixture consisting mainly of products of 
combustion and steam flows at high temper 
ature to the engine valves through the 
branch pipes f; as each piston passes its 
upper dead center its inlet valve opens and 
admits this compressed mixture, whereby the 
piston is forced downward, the cut-off oc 
curring at any suitably adjusted point ap 
proximating mid-stroke, and the remaining 
stroke being effected by expansion, until the 
piston uncovers the exhaust ports w, where 
upon the residual gases exhaust into the 
afterbody. These operations occur in suc 
cession in the four cylinders of the twin en 
gine, the power strokes overlapping so as to 
give a continuous torque. 
The engine shafts drive the propeller 

shafts through direct engagement of suitable 
gearing. The engine shafts P, P have fixed. 
on them pinions V, V, respectively, ar 
ranged, as shown in Figs. 6 and 7, in two 
different planes, and meshing respectively 
with spur gears W, W, fixed on the re 
spective propeller shafts; that is to say, the 
gear W is on the inner shaft F, and the gear 
W’ on the outer shaft F. As the respective 
single engines are precise counterparts, and 
the pinions V, V and gears W, W are of 
equal size, it follows that the twin engine 
drives the two propeller shafts with equal 
force and with equal speed in contrary di 
rections. Each single engine, if acting alone, 
would exert upon its propeller shaft a torque 
tending to roll the torpedo, and these ten 
dencies of the respective single engines 
against the respective shafts act in contrary 
directions and precisely balance each other, 
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provided the propeller screws have precisely 
equal and opposite reactions when travelling 
normally under Water. It results that the 
engine and propeller reactions tending to 
roll the torpedo are completely neutralized. 

It is preferable to enclose the two single 
engines in one main casing X, the upper 
part of which is bored to form seats for the 
respective cylinders which are cast and bored 
separately; and the lower part of which 
serves as a bearing Support for the two crank 
shafts and encloses them after the manner 
of a crank shaft casing, the lower portion 
of which may contain lubricating oil for 
effectively lubricating the engine. This 
'asing is shown as enclosing the valve-op 
erating levers. Its upper portion is formed 
with the exhaust passages in and exhaust 
outlets g. This engine casing may advan 
tageously be cast integrally with the bulk 
head U, as shown in Fig. 6, thereby simpli 
fying the construction and affording a firm 
latounting for the engine, whereby its sup 
p8 it is carried to the engagement of this 
bulkhead with the hull of the torpedo. As 
shown in Fig. 4, this bulkhead U is formed 
at its center with a socket or cup Y which 
supports the rear bearing for the inner pro 
pelle' shaft F. This bearing is shown as 
comprising a thrust ball bearing 7 and a 
cylindrical bearing sleeve g’. The gear W 
is shown as recessed to overhang the pro 
jecting end of the cup Y. The outer shaft 
F is shown as carried on the inner shaft 
through the medium of bearing sleeves ), 
and with a cone thrust ball bearing s which 
communicates the thrust of the outer shaft 
to the inner one, and thence through the 
thrust bearing (y to the cup or hub of the 
bulkhead, and through the latter to the tor 
pedo hull. The shaft bearings may be con 
structed as shown in Fig. 7, their journals 
turning in babbit or other sleeves it within 
hub portions formed on the bulkhead U. It 
is preferable to make the two shafts alike, 
and, in order to bring their pinions V. V. 
into different planes, to cup or overhang one 
pinion as shown at V, Fig. 7. 
Inasmuch as the engine is driven by a 

fluid mixture at very high temperature, it is 
desirable to cool the engine, and for this 
purpose it is customary to admit water from 
the exterior through openings u, u, into the 
mid-chamber Z of the torpedo in which the 
engine E is located. A certain circulation of water may take place by entering through 
the bottom opening.u, and escaping through 
the two upper openings. These upper open 
ings are shown in Fig. 2 as aligned with the 

; caps i' of the valves, so that the valves are 
readily accessible for examination or clean 
ing. In a high speed engine of this type it is 
preferable to have the pistons work very free 
ly, and consequently they should not have 
undue tightness in their packings, the high 
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speed and brief duration of the run being 

body. 

O 

5 

25 

30 

such that a moderate leakage past the pis 
tons is of negligible consequence. An open 
ing v, Fig. 4, is formed in the bulkhead U 
suitably above the oil level, for permitting 
the escape of any such leakage into the after 
The improved engine construction here 

in described affords a superior power plant 
for an automobile torpedo. Each single en 
gine has its pistons connected to shafts 
which are 180° apart, so that the pistons 
and cranks balance each other. The con 
nection of the two crank shafts through the 
gears Q, Q forces them to operate in unison, 
and by connecting them with their respec 
tive cranks at 90° apart, the power strokes 
are overlapped so as to afford a continuous 
torque. The design of the engine is such 
as to bring its center of 
possible, its crank shafts being set enough 
below the center to conveniently communi 
cate rotation to the propeller shafts through 
the gearing described. The engine is of a 
type permitting of high speed, since the 
fluid under pressure flows always in one di 
rection through each cylinder. The cam ac 
tion is similar to that used with the high 
speed hydrocarbon engines of automobiles. 
The whole engine design is extremely com 
pact, so that an engine of high power can 
be brought within the radius of the torpedo, 
and the distribution of weights is such as to 

40 

45 

5 
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keep the center of gravity of the torpedo 
in the same position, both vertically and lon 
gitudinally, as in such torpedoes as hereto 
fore constructed. Consequently, the intro 
duction of this engine into the torpedo in 
volves the minimum of modification of 
standard conventional torpedo design. 
An extremely important advantage of this 

engine construction is that it accomplishes 
a symmetrical drive to the two propeller 
shafts so as to neutralize any rolling effect 
upon the torpedo. This it does with the 
simplest possible gearing. 
The described construction is that which 

constitutes the preferred embodiment of the 
invention, but it is susceptible of modifica 
tion within the scope of the appended claims. 
While the construction of each of the sin 

gle engines of the pair with two cranks set 
at 180° apart, connected to two single-act 
ing pistons, as already described, is the pre 
ferred construction, yet the invention may 
be otherwise embodied, as, for example, by 
increasing the number of cylinders and pis 
tons. One example of this is shown in Fig. 
8, where each single engine is shown as hav 
ing three cylinders and pistons, in which 
case the three cranks should be set at 120° 
apart. In this construction each shaft E. 
have two gears Q' for intergearing wit 
the other. Other proportional or construc 
tive modifications are within the invention. 

ravity as low as, 

It is preferred to form the propellers as 
usual to give equal reactions at like speeds, 
but any other proportional relation is ad 

8 

missible if their rotations are at similar or 
substantially equal speeds. 
What I claim is: - 
1. in an automobile torpedo, in combina 

tion with a source of fiuid pressure and with 
oppositely-revolving propeller shafts, a pro 
pulsive twin engine comprising cylinders and 
pistons with independent valves admitting 
pressure to the cylinders, and two piston 
driven crank shafts geared together to turn 
oppositely in unison, with their cranks in 
different angular positions to overlap the 
power strokes, and also geared to the respec 
tive propeiler shafts to drive the latter op 
positely at substantially equal speeds, the 
propeller reactions being substantially equal 
and opposite so that their tendencies to roll 
the torpedo are neutralized: 

2. A torpedo according to claim 1, the 
engine crank shafts located beneath the tor 
pedo center with upright cylinders over the 
respective cranks, and single-acting pistons 
in said cylinders. . 

3. A torpedo according to claim 1, the en 
gine being constructed with its center of 
gravity below the longitudinal center of the 
torpedo. 

4. A torpedo according to claim 1, the en 
gine cylinders having inlet valves of the 
poppet type, with cams carried by the crank 
shafts for actuating said valves. 

5. A torpedo according to claim 1, having 
a transverse bulkhead, and the twin engine having an enclosing casing integral with 
such bulkhead with its exhaust conduit dis 
charging through said bulkhead. 

6. A torpedo according to claim 1, the 
twin engine having an enclosing casing form 
ing a mounting for the engine cylinders 
above, a crank shaft bearing and housing 
beneath, and an exhaust conduit formed in 
said casing discharging through a bulkhead 
of the torpedo into the afterbody. 

7. A torpedo according to claim 1, the en 
gine cylinders having inlet valves admittin 
fluid above the pistons, and having latera 
exhaust ports uncovered toward the end of 
the piston strokes, and an exhaust conduit 
discharging thence through a bulkhead of 
the torpedo into the afterbody thereof. 

8. A torpedo according to claim 1, having 
a transverse bulkhead formed at its middle 
with a bearing cup, the inner propeller shaft 

t 
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90 

95 

00 
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seated therein with a thrust bearing against 
said cup, and the outer propeller shaft 
having a thrust bearing against the inner 
shaft, said shafts carrying gears, and the 
engine shafts carrying pinions meshing with 
said gears respectively. 

9. In an automobile torpedo, in combina 
tion with a source of fluid pressure and with 
oppositely-revolving propeller shafts, a pro 30 
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pulsive twin engine comprising two oppo 
sitely-rotating crank shafts geared together, 
each having two cranks, two cylinders and 
pistons for each shaft with independent 
valves admitting pressure to the cylinders, 
each piston connected to one crank, and the 
crankshafts geared to the respective pro 
peller shafts to drive the latter oppositely at 
substantially equal speeds, with the cranks 
set at different angles to alternate the power 
strokes. 

10. In an automobile torpedo, in combina 
tion with oppositely-revolving propeller 
shafts, a reciprocating engine, having par 
allel crank-shafts geared together, and in 
terpo?ed transmission gearing, said propeller 
shafts being symmetrically disposed with re 
spect to the longitudinal axis of the torpedo, 
and said engine situated with its cylinders 
parallel and its crank orbits eccentric to the longitudinal axis of the torpedo, whereby 
to permit the use of maximum length con 
necting rods and piston stroke within the 
circumscribed area of the torpedo body, the 
engine cylinders having inlet valves of the 
poppet type in their heads admitting fluid 
to the cylinders, and having exhaust ports 
in their walls uncovered by the pistons to 
wards the end of their strokes. 

11. In an automobile torpedo, in combinal 
tion with oppositely-revolving propeller 
shafts, a reciprocating engine, having par 
allel crank-shafts geared together, and in 
terposed transmission gearing, said propeller 
shafts being symmetrically disposed with re 
spect to the longitudinal axis of the torpedo, 
and said engine situated with its cylinders 
parallel and its crank orbits eccentric to the 
longitudinal axis of the torpedo, whereby to 
permit the use of maximum length connect 
ing rods and piston stroke within the cir 
cumscribed area of the torpedo body, the en 
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gine connected to a bulkhead of the torpedo 
and having an exhaust conduit discharging 
through said bulkhead into the afterbody. 

pedo having a transverse bulkhead formed 
at its middle with a bearing cup, the in 
ner propeller shaft seated therein with a 5 
thrust bearing against said cup, and the 
outer propeller shaft having a thrust bear 
ing against the inner shaft, said shafts car 
rying gears, and the engine having pinions 
driving. Said gears respectively. 

13. In an automobile torpedo, a reciprocat ing fluid pressure propulsive engine conn 
prising two tandem parallel sets of twin ver 
tical cylinders, two parallel oppositely-ro 
tating balanced crank-shafts, geared to 
gether with the cranks of one at right angles 
to the cranks of the other, and each crank shaft having a propeller driving gear, with 
two oppositely-revolving concentric , pro 
peller shafts having gears. driven from said 
engine gears, the crank shafts being spaced 
remotely from the torpedo axis to permit the 
use of maximum length connecting rods and 
piston stroke within the circumscribed area of the torpedo body. 

14. In an automobile torpedo, a recipro 
cating engine having twin intergeared crank 
shafts, each formed with a gear between two 
crank wrists. 

15. In an automobile torpedo, a recipro 
cating engine having twin intergeared crank 
shafts and cam-driven valves, each crank 
shaft formed with a gear between two crank 
wrists and carrying the valve-actuating 
CIS. 

In witness whereof, I have hereunto signed 
my name. - 

WILLIAM DIETER. 

12. A torpedo having concentric propeller 
shafts, and a reciprocating engine, the tor 
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