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To aZZ whom it’ may concern: 
Be it known that 1, JAMES A. J ENNEY, aciti 

zen of the United States of America, and a 
resident of Fairhaven, in the county of'Bris 
tol and State of Massachusetts, have invent 
ed certain new and useful Improvements in 
Oscillating - Piston Explosive - Engines, of 
which the following is a speci?cation. 
My invention relates to improvements in 

gas or explosion engines which may be oper 
ated with any gas or mixture of gases which 
will ignite and explode and when so ex 
'ploded will act upon a movable part or piston 
to move it, together with connected parts, and 
thereby operate the engine. 
The construction and operation of an en 

gine embodying the invention will be here 
' inafter set forth and is illustrated in the ac 
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companying drawings, and the novel features 
will be pointed out in the appended claims. 
In the drawings, Figure 1 is a view in side 

elevation showing an engine embodying the 
invention. Fig. 2 is a top plan view, partly 
in horizontal section, along the line 2 2 of 
Fig. 1. Fig. 3 is a sectional elevation on line 
3 3 of Fig. 4, showing the cylinder of my im 
proved engine with one of the front plates or 
heads removed. Fig. 4 is a view in horizon 
tal section on the line a 4 of Fig. 3. Fig. 4a 
is a-detail in vertical section on the line 4“ 4“ 
of Fig. 4. Fig. 5 is an enlarged detail view 
of one of the combined inlet and exhaust 
valves of the engine. Fig. 6 is a diagram of 
the electrical connections for exploding the 
charges. Figs. 7, 8, 9, and 10 are similar dia 
grammatic views, in transverse sectional ele 
vation, showing the interior of the cylinder 
with the piston in different positions to illus 
trate the operation of the engine. 
The cylinder or exploding chamber of my 

improved engine is in the form of a drum A, 
‘ through the center of which passes a main 
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shaft B, to which crank O is attached. From 
this crank any desired mechanism may be 
operated. In the present instance, however, 
I have shown the crank 0 connected by a 
connecting-rod D with a wrist-pin d in the 
crank-plate d’, attached to shaft (12,‘ which 
latter carries gears C’, meshing with gear 02 
upon an intermediate shaft 03, which is pro 

. vided at itsextremity with a beveled gear 
' pinion C4,meshing with a bevel-gear C5,-WhlCl1 

encircles and moves upon the same axis as 
but is independent of main shaft G. The 
bevel-gear O5 is connected to a gear-wheel E2 
at its back or is formed with gear-teeth back 
of its level teeth, whichvgear-teeth engage 
and actuate the two oppositely-placed gear 
wheels E E’,'which are attached to the shafts 
e e’ of and impart rotary movement to the 
valves F G, by which the ingress of gas and 
the egress of the spent products of combus 
tion are controlled, as indicated more clearly 
in Figs. 3, 4, 7, 8, 9, and 10. 
The cylinder A is provided with a trans 

verse stationary part or abutment dividing 
the interior of the cylinder into two equal 
chambers A’ A2, semicircular in form, but 
less in ‘section than a true semicircle on ac 
count of the presence of the said abutment. 
This abutment is composed of two portions 
a ct’, which are secured to and extend from 
opposite sides of the cylinder to the central 
portion, being separated, and the space be 
tween their ends being occupied by the hub 
hof the oscillating or swinging piston, which 
has two arms H H’, which extend in opposite 
directions from said hub, which latter is car 
ried upon the driving-shaftB. The abutment 
is formed of considerable thickness, and each 
half contains a cylindrical chamber or valve 
seat, within which are rotatably mounted the 
double-ended tubular. valves F G. The valves 
F G are divided at about their middle por 
tion by transverse partitions is Z. One end 
of each valve is provided with supply-ports 
and their opposite ends with exhaust-ports. 
The supply ends of the valves F G extend 
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into or communicate with a narrow chamber . 
C“, which is cut 0E from the main cylinder 
and serves as a mixing-chamber, and the ends 
of the said valves F G which extend into said 
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chamber are provided with a number of rela- . 
tively small perforations f2 g2, through which 
the mixture of air and gas enters the supply 
ends of the valves. The supply ends of the 
valves F G are provided with ports ff’ and 
g g’, which are adapted to register at desired 
times‘ with ports I 'r' J j, extending into the 
chambers A’ A2, into which the said cylinder 
A is divided by the abutment a a’. Other 
and similar ports are formed in the abutment 
a and correspond to the ‘exhaust-ports k’ k2 in 
the exhaust end of the valve F, Figs. 4:, 5, 
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which communicates with the exhaust-pipe 
K for removing the products of combustion 
at desired ‘times. Similarly the other half of 
the abutment a’ is formed with exhaust-ports 
k3 704‘, adapted to register with ports I’ l2 in 
the exhaust end of vrlve and to commu 
nicate with the exha .s ipe L, as indicated 
in Fig. The piston oscillates back and 
forth ‘oward and away irom the two valves 
of’ the abutment, and so oscillating the 
cranir. G is caused to oscillate, but does not 
make a complete revolution, as it would be 
impossible for the piston to pass the abut 
ment extending transversely of the cylinder. 
The oscillating movement of the crank (O com~ 
municates rotary movement to the shaft d2 
and from there as'may be desired, in addi 
tion to which the said rotary movement is 
conveyed back to the cylinder through the 
shaft (33 and connected parts, so that rotary 
movement is imparted to the two valves F G, 
which are embedded or seated in the abut 
ment, whereby a most economical control is 
afforded over the motor ?uids to be supplied 
tothe cylinderandexhausted therefrom. The 
valves by which the motor fluids and prod 
ucts of combustion are admitted to and with 
drawn from the cylinder are in the form of 
revolving cylinders F G, which are rotatably 
mounted in suitable cylindrical chests or re 
ceptacles therefor, one in each half of the 
abutment, which divides the cylinder on its 
central longitudinal axis. Means for im 
parting rotary movement to these valves has 
been referred to. The valves are transversely 
divided at about their central portion by dia 
phragms is Z, so that the ports 70’ k2 Z’ Z2 on 
the exhaust side of the diaphragm connect 
with the exhaust-pipes K L, secured in the 
side of each chamber A’ A2 and leading there 
into, and act only as exhaust-ports, while the 
ports ff’ g g’ on the other sides of the dia 
phragm—that is, in the other ends‘ of the 
Valves F G—are the inlet or supply ports and 
communicate through a series of smaller 
openings f2 q2 with chamber C6 at one side of 
the cylinder, into which the supply ends of 
the said valves extend and which is the mix 
ing-chamber ‘for the airand gas and from 
which the explosive mixture passes through 
the said small holes f2 g2 into the ends of the 
valves and through the larger openings or 
ports ff’ g 9’, through corresponding ports I 
iJj in the abutment’, and into the chambers 
A’ A3 of the cylinder, and the ports are so lo 
cated that their registration will occur at de 
sired intervals for producing the proper ef 
fect upon the piston H. 

(J7 is an inlet-pipe connecting with the mix 
ing-chamber C6 and provided with a check 
valve 08 and also with a stop-cock C9, and 
C10 is a pipe through which gas is supplied to 
the inlet-pipe, 0“ being another pipe through 
which air is supplied. In. operation the gas 
and air pass through the inlet-pipe C", Fig. 
1, and into the mixing-chamber 0“, Figs. 2 
and 4, from which chamber it passes through 
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the apertures f2 92 into the _ supply en or‘ 
‘the valves F G, and thence through the ' l 
valves and their ports and the ports in 
abutment into chambers A’ A2 of the eyl 
der as the said valves are rotated “hrc 
the cycle of operation. The piston 
lates or swings from the side of one-n” 
the abutment on one side of the cylin 
the other. The combination of gears an 
volvi'ng valves, together with the ope 
in the valves and the ports in the ab 
are so arranged that the several operations 
of charging the several parts of the cyiii der 

with an explosive mixture of gas and compressing the charge, exploding the com 

pressed charge, lastly, exhausting the 
products of combustion from the cylinder 
proceed in regular successive order in the 8 
four divisions of the cylinder, as wili. be more 
clearly-apparent from inspect-ion of the illus 
trative diagrams Figs. 7, 8, 9, and 10, in 
which the different positions of the valves 
and the piston during the four di?ferent 
strokes comprising the cycle of operation are 
shown diagrammatically. In these views the 
letters of reference are omitted from the ports 
to avoid confusion, the di?erent supply and 
exhaust ports being assumed to be in posh e5 
tions to admit of the inlet and egress of the 
gases, as indicated by descriptive matter oc 
curring in the drawings. ’ 
In Figs. 7, 8, 9, 10 four different steps in the 

operation of the engine are shown, each rep 
resenting a power-stroke of the piston. and 

9O 

. illustrating the cycle of the supply, compres 
sion, explosion, and. exhaust in the several 
compartments of the cylinder. As in Fig. 7, 
the piston is swinging in the direction of the 
arrows, its arms moving away from the abut~ 
ment on one side a’ and toward the other side 
a thereof. At the moment illustrated in Fig. 
7 the explosive mixture, which has been com 
pressed into the lowerleft-hand part, is being 
exploded by loop dx. The force so applied 
will, acting upon arm H of the piston, cause 
it to swing, as indicated by arrows, away from 
the point of explosion. This will drive out 
the products of combustion on the other side 
of the said arm H of the piston through the 
exhaust-port on that side, it being then open. 
During the moment just described the other 
arm H’ of the piston is compressing its ex- - 
plosive charge and taking gas into the space 
being formed between itself and the abut 
ment. The next step is indicated in Fig. 8, 
in which the explosion occurs on the opposite 
side of the same part a of the abutment as 
in Fig. 7, the loop a>< exploding the charge 
last compressed and reversing the direction 
of movement of the piston. This action re 
sults in taking in the explosive mixture from 
the opposite side of the other portion a’ of the 
abutment ?lling the space last exhausted. 13< 
Meanwhile the products of oouibustionfrom 
the last explosion in the fourth division of 
the cylinder are being driven out through the ‘ 
appropriate exhaust -port. The third step 
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shifts the point of explosion to the opposite 
side of the cylinder, it taking place in'the 
space occupied by the loop bx. At the same 
time the explosive mixture ‘is compressed 
against the opposite side of the same abut 
ment. In Fig. 10 the fourth and last step in 
the cycle of operation occurs, and the ‘fourth 
explosion takes place from the ?ring-loop 0X, 
completing the cycle. The next explosion 
will be as indicated in Fig. 7, the same cycle 
being followed as before, so that with each 
explosion there is a complete swing of the pis 
ton from one side to the other, the products 
of combustion are swept out of the last ex 
ploded chamber, the opposite side of said 
chamber is ?lled with an explosive mixture, 
and the charge of explosive mixture on the 
opposite side of the end of the piston against 
which the explosion is taking effect is there 
by compressed to the desired point of subse 
quent ?ring. At the same time the compres 

‘ sion of the gas cushions the piston and pre 
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vents damage thereto. Each movement of 
the piston is directly due to a separate ex 
plosion, so that the engine is not required to 
store up energyin a heavy ?y-wheel sufficient 
to carry it for a number of strokes or for even 
a single stroke without. the direct impetus or 
application of force, which application being 
directly upon the piston imparts the power 
stroke thereto and compresses the gas on one 
side, while preparing the opposite side of the 
cylinder to perform a like function, since, as 
indicated in Figs. '7, 8, 9, 10, the point of com 
pression, the point of charging with explo 
sive mixture, and the point of exhausting the 
products ,of combustion follow each other 
around the central axis in the order named 
and in regular succession. ' 
The igniting device is shown in Figs. 1, 2, 

and 6, and comprises a commutator M, which 
is divided into segments corresponding with 
the number of points in the cylinder at which 
the gas is to be exploded, in‘ this instance 
four, m’ m2 m3 m“, said commutator being 
conveniently mounted upon the end of the 
shaft e which is connected with valve‘ F. 
Commutator-brushes 1 2 3 4 are suitably sup 
ported at their rear ends by an arm N, with 
their outer or free ends bearing upon the pe 
riphery of the commutator, the segments of 
which engage the ‘brushes 1 2 3 4 in succes 
sion as the commutator is rotated and pro 
duceincandescence or sparks at points around 
the cylinder A for the purpose of igniting the 
charges of gas and air in the several portions 
of the cylinder at the proper times to pro 
duce regular oscillations of the piston and 
of the crank O,whence motion is transmitted. 
The brush 1 is connected to conductor 1a, 
which is provided with a loop ax, entering the 
chamber A’ and desirably ?tting into a suit 
able recess therein in order to escape de 
struction by the piston in its movement. The 
loop ax may be of any desired Orwell-known 
construction whereby a spark or su?‘icient 
heat is produced by the passage thercthrough 
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.ot a current of electricity‘when the corre 
sponding section of the commutator M passes 
under the brush 1. The brush 2 is connected 
to conductor 2*’ and in like manner includes 
a loop bx, entering the other side of the cham 
ber A’. The com mutator-brush 3 is connected 
by conductor 3° with a similar loop 0", which 
enters the chamber A2 on the opposite side 
of the abutment, and commutator-brush 4 is 
connected by conductor 451 to loop dx on the 
other side of the same chamber A2. With 
this construction igniting-sparks or incan 
descence will be produced in loops ax 'bx 0X 
CP‘ in succession as the conducting-strips on 
the commutator M successively engage the 
brushes 1 2 3 4. 0 represents a suitable 
source of current from which extend conduc 
torsp n. The conductorp is connected with all 
of the segments of the commutator, while the 
conductor In is provided with four branches, 
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which extend to and connect with the return - 
ends of the circuits 1“ 2b 3° 4“, including the 
igniting-loops, and completing the circuit of 
said loops back to the source of current, each 
of the circuits being closed in'turn upon the 
source of current as each successive segment 
passes under one of the comm utator-brushes. 
A water-jacket W is formed about the cyl 

inder A in order to absorb a large proportion 
of the heat generated by the explosion. 
While I have described a construction of 

myv improved engine in detail, I do- not limit 
myself to the precise details shown and de 
scribed, since many minor‘ modi?cations and 
changes may be made in view of the forego 
ing without departing from the invention, 
which is not limited to the particular arrange 
ments shown. 
Having described my invention, what I 

claim is-— i 

1. The combination with a cylinder having 
a transverse stationary abutment dividing it 
into two equal chambers, a fuel-passage in 
each abutment and ports from each passage 
to both the chambers, a centrally - mount 
ed swinging piston having arms, one extend 
ing into and dividing each chamber, a rotary 
admission-valve seated in each abutment-pas 
sage and connections operated by the piston 
for continuously rotating the valves, the 
valves being set so that an explosive mixture 
is supplied in succession to the four divisions 
of the cylinder formed by the pistons and 
abutments and means for exploding the 
charge in succession, whereby each charge 
being compressed serves as a cushion for a 
charge being exploded. 

2. The combination with a cylinder having 
a transverse stationary abutment dividing it 
into two equal chambers, a centrally-mounted 
swinging piston having an arm extendinginto 
and dividing each chamber, rotary tubular 
valves seated one in each half of the abut 
ment and each having a transverse partition, 
connections between one end of the valve 
and the supply of motor ?uid and between 
the other end of said valve and the exhaust, 
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ports and passages between the two portions 
of the valve and the chambers on each side 
of the abutment, and means for continuously 
rotating the said valves and‘ supplying the 
motor ?uid to and exhausting the products 
of combustion from the chambers on oppo 
site sides of the abutment in succession, 

3. The combination with a cylinder having 
a transverse stationary abutment dividing 
it into two chambers, a centrally-mounted 
swinging piston having an arm extending into 
and subdividing each chamber, valves seated 
in each half of the abutment and connected 
with the several compartments by suitable 
inlet and outlet ports and passages and means 
for supplying an explosive mixture to the 
compartments of the cylinder in succession 
and for exploding the said charges in succes 
sion in the several compartments oi’ the cyl 
inder, whereby the power-stroke imparted to 
the piston by each expiosionin one compart 
ment coincidently compresses a charge in 
another compartment of the cylinder. 
.4, A gas-engine having a cylinder, a sta 
tiouary abutment extending transversely and 
dividing it into compartments, a driving 
shaft in the center of the cylinder anda swing 
ing piston attached thereto having an arm 
extending into and subdividing each compart 
ment, a con tinuously-rotating valve seated in 
each abutment, a plurality of ports extend~ 
ing into each compartment, a transverse di 
vision in each valve, ports in one end of each 
valve adapted to register only with part of 
theports extending through the abutment 
and into the compartments and connected 
with an exhaust-pipe, and other ports in the 
other division of the valve registering with the 
remaining ports in the abutment and con 
nected with a supply of explosive gases and 
means for turning the valves and supplying 
explosive mixture to the several divisions of 
the cylinder in succession and coincidently 
exhausting the products of combustion. 

5.. The combination with a cylinder having 
a transverse stationary abutment dividing it 
into two equal chambers, a centrally-mounted 
swinging piston having an arm extendinginto 
and dividing each chamber, a rotary‘ valve 
seated ineach part of the abutment, a rotat 
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ing tubular valve seated in each half of the 
abutment, said valve having a transverse di 
vision, connections with one end of the valve 
and the exhaust and with suitable ports and 
passages extending into the chamber on each 
side of the abutment, and connections with 
the other end of said valve and a source of 
explosive gas, and ports and passages con 
necting said supply end of the valve with the 
chambers on each side of the abutment, the 
said ports and passages in the abutment and 
in the valve being so located that the said. 
valve, in it's revolution While supplying ex 
plosive mixture to the chamber on one side 
of the abutment is exhausting the products 
of combustion from the chamber on the other 
side thereof. 

6. The combination with a cylinder having 
a transverse stationary abutment dividingit 
into two equal chambers, acentrally-mounted 
swinging piston having an arm in each cham 
ber thereby dividing the cylinder into four 
compartments, a continuously~rotated dou 
hie-ended valve in each abutment, and ports 
and passages connecting one end of each valve 
with a mixing-chamber and conveying‘a sup 
ply of explosive gas from said mixingcham 
her to two of the compartments in succession, 
and similar ports and passages connecting 
the same compartments through the other 
end or" the valve with the exhaust, a similar 
valve having corresponding ports and pas 
sages rotatably mounted in the opposite half 
of the abutment, mechanical connections op 
erated by the piston for continuously rotat 
ing said valves whereby a supply of explo 
sive mixture is delivered to each of the four 
divisions of the cylinder in succession, one 
of the said charges is exploded in each one of 
the four compartments in succession, and co 
incidently a charge is being compressed in 
one of the four compartments and an ex 
ploded charge is being exhausted. 
Signed at New York, N, Y., this 16th day 

of September, 1902. 
JAMES A. JENN-EY. 

Witnesses : 
Gno. H. Renown, 

‘ FRANKLAND ,l'nnnns. 
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