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EXPLOSIVE-ENGINE. 

Specification of Letters Patent, Patented Oct. 17, 1911. 
Application filed February 7, 1908, serial No. 299,897. Renewed February 2, 1911. Serial No. 611,234. 

To all whom it may concern: 
Beit known that I, WILLIAA. J. WRIGHT, 

residing at Franklin, in the county of We 
nango and State of Pennsylvania, have in 
vented certain new and useful Improve 
ments in Fxplosive-Engines, of which the 
following is a specification. 
My invention relates to certain new and 

useful improvements in explosive engines of 
the compound type embodying a pair of 
double acting two cycle high pressure en 
gines and a third engine operable by the 
partially spent charges from the double act 
ing two cycle engines, and means for con 
necting the several ports of the engines to 
gether so that the pump of one of the 
double acting two cycle engines will co 
operate with the working cylinders and 
pistons of the opposite double acting two 
cycle engine and vice versa. 
With other objects in view than have here 

tofore been specified, the invention com 
prises certain novel construction, operation 
and arrangement of parts, all of which will 
be first described in detail and then be spe 
cifically pointed out in the appended claims, 
reference being had to the accomparging drawings, in which, 

Figure 1, is a top plan view of my inven 
tion. Fig. 2, is a vertical longitudinal sec 
tion thereof on the line 2-2 of Fig. 3. Fig. 
3, is a vertical cross section on the line 3-3 
of Fig. 1, looking in the direction of the 
arrow. Fig. 4, is a diagrammatic view of 
the engine. Fig. 5, is a detail view of one of 
the slide valves for controlling the working 
agent feed for the high pressure engines, 
Fig. 6, is a section on the line 5-5 of Fig. 5. 

Referring now to the accompanying draw 
ings in which like numerals and letters indi 
cate like parts in all of the figures, the high 
ressure engines are designated respectively 

E. 1 and 2, and as each of the high pressure 
engines is of the same construction, a de 
tail description of one of such engines will 
suffice. - 

Each high pressure engine comprises a 
working cylinder 3 provided with a cooling 
jacket 4 for a purpose presently explained. 
The cooling jacket 4 is provided with relief 
valves 5 of any approved type, as the sane 
pense form no part of my present invention. 
Each working cylinder of the high pres 

sure engines is provided with a pair of cen 
trally disposed exhausts. 6 and serving to 
discharge the partially spent mixture from 

the ends 8 and 9 respectively of the working 
cylinder. These exhaust outlets 6 and 7 of 
the working cylinder are controlled by the 
high pressure piston 10 whose piston rod 11 
passes through a suitable gland or studing 
box, 12 and connects with the pump piston 
15, hereinafter again referred to. The high 
pressure cylinder is also press with a pair of centrally disposed working agent 
inlets 18 and 14 for the ends 8 and re 
Spectively of the working cylinder. Each 
high pressure engine, also includes a pump 
ing cylinder 16 in which the pumping piston 
15 operates and the cylinder 16 is in com 
munication with the closed housing 17 form 
ing a housing for the crank 18 on the drive 
shaft 19 to which the pitman rod 20 con 
nects and the pitman rod 20 also connects 
with the pump piston 15, as shown. 
Each high pressure cylinder has its inlet 

ports 13-14 controlled by a slide valve 21 
shown in detail in Fig. 5, and the valve 21 operates in a suitable valve casing 22, as 
shown. 

23-24 designate supplemental ports con 
trolled by the valve 21, as shown. The valve 
21 has a pair of ports 25-25 which register 
with the ports 23-24 respectively at times, 
and also register with the working agent in 
let ports 2-2 respectively that are in 
communication with the source of working 
agent supply through the opening 28 in the 
valye casing. The valve 21 is also provided 
with ports 26 to open coununication be 
tween the ports 23 and 13 and the ports 24 
and 14 at times. 
29 designates a cross pipe which connects 

with the port 23 of the valve that controls 
the inlet ports of the high pressure engine 1, 
connecting so as to communicate at times 
with the chamber 8 of the engine 1 and the 
pipe 29 has its other end connected with 
the chamber 31 of the pump cylinder 16 of 
the opposite high pressure engine 2, as 
shown. The port 23 of the high pressure 
engine 2 connects through a pipe 32 to the 
chamber 33 of the pump cylinder 16 of the 
high pressure engine 1 as shown, it being 
understood that the end S of the working 
cylinder of the engine 1 is clarged by the 
chamber 31 of the pump cylinder 16 of tie 
opposite engine 2, while the end 8 of the 
engine 2 is supplied from the chamber 33 
of the engine 1, as shown. 34 designates 
another cross pipe which has one end in 
communication with the chamber 33 of the 
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pump cylinder 16 of the engine 2 and has its 
other end in communication with the port 24 
of the slide valve controlling the engine 1 
so that the chamber 9 of the engine 1 is sup 
plied from the chamber 33 of the pump of 
the engine 2. 35 designates another cross 
E. connecting at one end with the chann 
per 31 of the pump cylinder 16 of the engine 
1 and is connected at its other end through 
the port 24 of the slide valve controlling 
the engine 2 with the end 9 of the working 
cylinder of the engine 2 so that the end ) 
of the working cylinder of the engine 2 is 
supplied from thd chamber 31 of the pump 
cylinder 16 of the engine 1 as shown. 
The exhaust ports 6 and 7 of the engines 

1 and 2 communicate with a port 36 in the 
end 37 of the low pressure cylinder 38, which 
is suitably water jacketed at 39, as shown. 
The exhaust ports 6 and 7 of the engine 2 
communicate with the port 40 of the low 
pressure cylinder 38 at the end 41 thereof, 
the port 36 opening into one end of the low 
pressure cylinder, while the port 40 opens 
into the other end of the low pressure cyl 
inder. 
A low pressure piston 42 operates in the 

low pressfire cylinder and has its piston rod 
43 passing through a suitable stuffing box 
44 and connecting with the pitman rod 45 
that joins with the crank 46 on the shaft 47 
that carries a gear 48 which meshes with a 
master gear 49 on the drive shaft 19 of the 
engine, the gears 49 and 48 being so ar 
ranged that the shaft 47 will revolve twice 
to every one revolution of the shaft 19. 
50-50 designate a pair of exhausts coin 

municating with each end of the low pres 
sure cylinder 38 in which outlet valves 51 
are connected and these valves 51 discharge 
into a common discharge pipe 52 which 
enters through the outlet head 53, to at 
mosphere. 
In the practical arrangement of my in 

vention, onc of the high pressure engines, 
say the engine 2, is connected one-fourth 
revolution, of the drive shaft in advance of 
the other high pressure, engine 1, as shown diagrammatically in Fig. 4. 
The valve 21 has a pair of elongated ports 

26-26 which, during certain positions of 
the valve 21 open up communication be 
tween the ports 23 and 3 respectively and 
between the ports 14 and 21 at other times, 
The valve 21 connects with an operating rod 
54 that extends toward the drive shaft 19 
and is provided with a band 55 that passes 
overn cam 56 on the drive shift 19, it being 
understood that the slide valvb. 21 of the en 
gine'2 is set one-fourth ahead of that of the 
engine 1 to cause the proper co-relative Qp 
eration to take place in a manner presently 
to be indicated. 
- From the foregoing description, taken in 

65 connection with the fle sanying draw 
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ings it is thought the complete construction 
of the invention will be readily understood, 
and by reference to Figs. 4 and 5 of the 
drawings, the operation thereof can be best 
explained as follows: Assume the parts 
to be in the position shown in Fig. 4, the 
pistons 10 just having reached their posi 
tion, and an explosion about to take place 
in the chamber 8 of the high pressure cylin 
der of the engine 1 to move its piston in 
the direction of the arrow and an explosion 
having already taken place in the chamber 
S of the high pressure cylinder of the piston 
2, which is moving its piston 10 in tE di 
rection of the arrow. The partially spent 
mixture from the chamber 9 of the high 
pressure cylinder of the engine 1 has passed 
out through the port 7 of the engine 1 into 
the chamber 37 of the low pressure cyliu 
der 38 and has moved the piston 42 to the 
position indicated in full lines in Fig. 4. 
As soon as the shaft 19 has rotated of a 
revolution until the point 60 is on the line 

, the pump 15 of the engine 2 will begin 
forcing the charge from the chamber 33 of 
the pump of the engine 2 through the pipe 
34 and port 14 into the chamber 9 of the high pressure cylinder of the engine 1 to 
take the place of the exploded mixture that 
has passed into the low pressure cylinder, 95 
the valve 21 epening up communication be 
tween the working agent inlet chamber 58 
and the port 14 of the engine 1 and the 
port 14 of the engine 1 will remain in con 
munication with the chamber 58 until the 
shaft 19 has rotated of a revolution from 
the starting position or until the point 60 has 
reached the line marked. Just prior to the 
time the point 60 reaches the line marked 
in Fig. 4, the piston 10 in the high pressure 
cylinder of the engine 1 will have closed the 
ort 7 as well as the port 14 of the engine . 
While the piston 10 of the engine 1 is muy 
ing from the position shown in full lines in 
Fig. 1, that the first quarter of its move 
ment until the point 60 arrives on the line 
marked , the piston 10 of the engine 2 
will have completed its stroke in one direc 
'tion and the charge from the chamber 83 
of the pump of the engine 2 will have been 115 
forced into the chamber 9 of the engine 1. 
The piston 42 of the low pressure engine 
will also have completed its movement in 
the direction of the arrow and return to 
the position shown in Fig. 4 moving l the 120 
direction opposite to the direction.6f the arrow in. Fig. 4, the lov pressure piston 42 
being moved from its extreme right hand 
position back to the position shown in Fig. 
4, by the exploded mixture from the cham-125 
ber 8 of the engine 2, which passes through 
the ports 6 and 40 into the low pressure 
cylinder as soon as the port 6 is opened up 
by the piston 10 of the engine 2. After the 
piston 10 of the engine 1 has covered its 130 
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ports 7 and 14, then the charge ahead of it 23–24 at proper intervals, so that the pump 
will be compressed until the piston has 
reached the limit of its stroke in the direc 
tion of the arrow. As soon as this o'cli's 

of the engine 1 and the piston 10 of the ci 
gine 1 is moved in the direction opposite to 
the arrow in Fig. 4. Now assume the parts 
to have moved through fevolution of the 
shaft 19 until the points (30 are on the lines 
marked , then the piston 10 of the engine 
1 will be centrally located in its chamber, 
while the piston 10 of the engine 2 will be 
at the limit of its stroke in the direction of 
the arrow, and the charge from the chamber 
33 of the engine 1 will be just about reacly 
to be forced into the cl:uper S of the e 
gine 2 to take the lace of the exploded 
charge which has passed from such chann 

20 ber S into the clhamber 41 of the low pres 

3. 

35 

; i. erine a hearl of the isfoll i?). 

sure cylinder. As the parts continue their 
novelinent through it of a revolution of the 
shaft 19 from the p)sition shown in Fig. 4. 
then the valve 21 of the engine 2 will open 
tip colununication between the pipe 32 and 
the end 8 of the high pressure cylinder of 
the eigine 2 and sitch valve will rena in in 
a position to permit ('olitication between 
the pipe 3:2 and the port 13 of the engine 2 
through one more eighth revolution of the 
shaft 19 or in other words, ultil the shift 
1:) has rotated revolution from the p)si 
tion show ) in Fig. 4. or until the point {?} 
is on the line marked and just prior to 
the shaft 19 having completed of its 
revoltition, the list on l () of the engine 2 will 
have closed off the port 13 of its cylinder 
: 1) l the clarge it the channer S of the en 
gie 2 will be cairessing at the sine time 
the "liaire of the chanier ) of the engine 1 
will lia vi ext, led and le forcing the lis 
to 1 () of the engine 1 in the lirection op 

sile t , lit iindicated by the arrow conn 
pressing a clarge in the clailer S of th: 

Vfter the 
arts have in ve! ", (if a revolution of the 

shaft 19 fron...the position shown in Fig. 4. 
intil the point (5() arrives on the line marked 
, the pump pist on 15 of the engine 1 will 

5 legin forcing the new charge from the 
haller 3i of the engine 1 into the challbei 
of the engine 2 rior to the ports 14 of 

the engine 2 being closed by the pist on 1() as 
just mentioned. The pist on 42 of the low 

35 pressile cylinder (in its return movement in 
either direction after the piston 10 has ent 
off connii ilication with the ports (3 and 7, 
forces the spent mixture from the chalubc1's 
37 and 4 respectively out through the out 

60 lets' 50 and valves 51 and coln mol) disclarge 
52-53 to the atmosple re. 
The valve 21 is so arranged that commu 

nication is effected between the challber 58 
of the valve in which the working agent is 

5 led from the source of supply, and the ports 

ing pistons 15 can draw in new.charges of 
working agent into the respective chambers 
31 and 33 after they have pumped out the prior charge into the working cylinder of 
the high pressure engines, as will be clearly 
understood by reference to diagrammatic 
Fig. 4, and the detail figure, Fig. 5. 
From the foregoing, it will be seen that I 

first pump a working charge into one end 
of the high pressure cylinder of one of the 
high press tre engines by the pump con 
nected with the other high pressure engine, 
then compress such mixture, then SE 
the same to operate the piston, then exhaust 
said exploded charge into the low pressure 
cylinder to expend its residual energy on the 
low pressure piston to move the low pressure 
piston and then exhaust said spent charge 
from the low pressure cylinder to the atmos 
phere, the same cycle of operations taking 
place at each end of each high pressure cyl 
inder in regular order, as will be clearly un 
(Eerstood by those skilled in the art to which 
this invention appertains. 
By reference to the drawings, and particu 

larly to Figs. 4 and 3, it will be noticed that 
the jacket 4 around the high pressure cyl 
inders is divided centrally by a solid web 65 
and each end of the jacket 4 is respectively 
in communication with the respective ports 
13 and 14 so that when the new charge of 
working agent is pumped to the high pres 
sure cylinder it will enter the jacket 4 at 
the respective end to which it is pumped and 
serve to cool the cylinder, the charge also 
entering the working clhamber as also clearly 
understood by reference to the drawings. 
To compensate for ally explosions of the 

working agent within the iNE 4, I provide 
a'elief valve 5. before mentioned. 

IBy the use of nyengine, I am enabled to 
olta in 1(; iii pulses during two complete rev 
olitius of the main crank shaft from the 
three cylinders, while with the ordinary type 
of three cylinder four-cycle engine, as now 
on the market, only three impulses are ob 
tained during two complete revolutions of 
the main crank shaft. 
When I speak of a “one stroke cycle” en 

gine, in this specification. I desire it under 
stood that I mean an engine wherein an ex 
plosion occurs at each reciprocation or 
stroke of the piston. 
From the foregoing description taken in 

connection with the accompanying draw 
ings, it is thought the complete construction, 
operation and many advantages of my in 
vention will be readily apparent to those 
skilled in the art to which it appertains. 
What I claim is:- 
1. In an apparat is of the class described, 

a pair of double acting two cycle high pres 
sure explosive engines, pumps connected in 
tanden with each of said engines, connec 
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tions between one of said pumps and a working cylinder of the opposite engine and 
vice versa, of a single low pressure engine 
operable by the exhaust from the cylinders 
of each of said high pressure engines, and 
means for controlling the admission of 
working agent to said engines. 

2. A compound internal combustion en 
gine comprising the combination with a pair 
of double acting two cycle high pressure en 
ines and their pumps, of a double acting ow pressure engine operable by the exhaust 

from the high pressure engines, substan 
tially as shown and described. 

3. In an internal combustion engine, two 
double acting two cycle high pressure en 
gines, a single double acting low pressure 
engine, port connections between said en 
gines, and means for controlling the admis 
sion and exhausting of working agent to said 
engines to obtain eight impulses during each 
revolution of the engine shaft, substantially 
as shown and described. 

4. A compound engine comprising in com 
bination with a pair of high pressure en 
gines and a pair of pumps one operated by 
each high pressure engine, cross connections 
between the pump operated by one high 
pressure engine and the working cylinder 
of the other high pressure engine and vice 
versa, of a low pressure engine and means 
for operating said low pressure engine from 
the exhaust charge from the high pressure 
engines. - 

5. In a compound gas engine, the com 
bination with a pair of high pressure en 
gines and their pumps, of a low pressure 
engine operable by the exhaust charge of 
the high pressure angines, and means for 
feeding the Sting agent into the high 
pressure cylinders from the pump of the 
opposite engines, substantially as shown and 
described. 

6. An engine of the class described com 
prising in combination with a pair of high 
ressure cylinders and their pistons, of a 
ow pressure cylinder and its piston, a pump 
connecting with each high pressure engine, 
means for admitting working agent into the 
pumps, and means for conveying the work ing agent from the pumps to the working 
cylinders of the opposite engines, piston 
controlled means for feeding the exhaust 
from the high pressure cylinders into the 
low pressure cylinder to operate the low 
pressure piston. 

7. An engine of the class described com 
prising in combination with a pair of high 
pressure cylinders, and their pistons, of a 
low pressure cylinder and its piston, a pump 
connecting with each high pressure cylin 
der, means for admitting to: agent into 
the pumps, and means for conveying the 
working agent from the pumps to the work ing cylinders of the opposite engines, pis 

1,006,168 

ton controlled means for feeding the ex 
haust from the high pressure cylinders into 
the low pressure cylinder to operate the low 
pressure piston, and automatic valve de 
vices for the high pressure cylinders, for 
controlling the admission of the working 
agent into the high pressure cylinders and 
for controlling the admission of working 
agent into the pumps, substantially as 
shown and described. 

8. In an engine of the class described, the 
combination with a pair of high pressure 
cylinders and their pistons, of a low pres 
sure cylinder and its piston, said high pres 
sure cylinders having piston controlled ex 
hausts in connmunication with the low pres 
sure cylinder and having valve controlled 
inlet ports, a pump connected with each of 
said high pressure cylinders, with its piston 
connected with the high pressure piston, 
means for admitting working agent into said 
pump and means for conveying the working 
agent from the pump to the valve controlled 
inlet E. of the high pressure cylinders. 

9. In an engine of the class described, the 
combination with a pair of high pressure 
cylinders and their pistons, of a low pressure 
cylinder and its piston, said high pressure 
cylinders having piston controlled exhausts 
in communication with the low pressure cyl 
inder and having valve controlled inlet 
ports, a pump connected with each of said 
high pressure cylinders, with its piston con 
nected with the high pressure piston, means 
for admitting working agent into said pump 
and means for conveying the working agent 
from the pump to the valve controlled inlet 
ports of the high pressure cylinders, and a 
jacket surrounding said high pressure cyl 
inders in communication with the inlet 
ports thereof to receive a fresh working 
agent to cool the cylinders, substantially as 
shown and described. 

10. In an engine of the class described, 
the combination of a pair of high pressure 
cylinders and their pistons, of a low pressure 
cylinder and its piston, said high pressure 
cylinders having piston controlled exhausts 
in communication with the low pressure cyl 
inder and having valve controlled inlet 
ports, a pump connected with each of said 
high pressure cylinders, with its piston con 
nected with the high pressure piston, means 
for admitting working agent into said pump 
and means for conveying the working agent 
from the pump to the valve controlled inlet 
ports of the high pressure cylinders, a jacket 
surrounding said high pressure cylinders in 
communication with the inlet ports thereof 
to receive the fresh working agent to cool 
the cylinders and relief valves for said 
jackets, substantially as shown and de 
scribed. - - 

11. In an engine of the class described, 
the combination with a pair of high pres 
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sure cylinders, and a high pressure piston 
operable in each of said cylinders, of a low 
pressure cylinder, a low pressure piston op 
erable within said low pressure cylinder, 
said low pressure cylinder having valve con 
trolled exhausts, said high pressure cylinder 
having outlets in communication with inlets 
of the high pressure cylinder, means for 
opening up communication between the high 
pressure cylinder and the low pressure cyl 
inder to admit the exhausted charge from 
the high pressure cylinders into the low 
pressure cylinder to operate the low pres 
sure piston, and means for admitting work 
ing agent into the high pressure cylindler's 
to blow out the expanded mixture at times, 
aud a crank shaft coöperatively connected 
with all of said pistons, substantially as 
shown and described. 

12. In an engine of the class described, 
the combination with a pair of high pressure 
cylinders and their pistons, of a low pres 
sure cylinder and its piston, said high pres 
sure cylinders having piston controlled out 
lets in communication with inlets in the low 
pressure cylinder, said low pressure cylin 
der having valve controlled exhausts, of 
means for forcing Working agent into said high pressure cylinders to force out the ex 
ploded mixture after the pistol controlled 
outlets of the high pressure cylinders have 
been opened by the high pressure pistons 
and the exhausted charge has spent its en 
ergy on the high pressure piston, and a crank 
shaft coöperatively connected with all of 
said pistons, substantially as shown and de 
scribed. 

13. In a gas engine of the class described, 
a pair of high pressure cylinders, a pair of 
high pressure pistons operable within said 
high pressure cylinders, a low pressure cyl 
inder, a low pressure piston operable within 
said low pressure cylinder, a crank shaft 
common to both of said high pressure pis 
tons, a crank for operating said low pres 
sure pistons and gear connections between 
said crank shaft and said low pressure pis 
ton crank to reciprocate the low pressure 
piston twice to every one reciprocation of 
each high pressure piston, means for forcing 
working agent into the high pressure cylin 
ders, at times, and means for opening up 
communication between the high pressure 
cylinders and the low pressure cylinders at 
times, substantially as shown and described. 

14. In a gas engine of the class described, 
a pair of high pressure cylinders, a pair of 
high pressure pistons operable within said 
high pressure cylinders, a low pressure cyl 
inder, a low pressure piston operable within 
said low pressure cylinder, a crank shaft 
common to both of said high pressure pis 
tons, a crank for operating said low pressure 
pistons and gear connections between said 
crank shaft and said low pressure piston 

crank to reciprocate the low pressure piston 
twice to every one reciprocation of each high 
pressure piston, means for forcing working 
agent into the high pressure cylinders at 
times, means for opening up communication 
between the high pressure cylinders and the 
low pressure cylinder at times, and prior to 
the, admission of a new charge of working 
agent to the high pressure cylinders to per 
mit the partially spent charge from the high 
pressure cylinders to expend itself on the 
low pressure piston substantially as shown 
and described. 

15. An engine of the class described, com 
prising a pair of high pressure cylinders, 
high pressure pistons operable within said 
cylindel's, a plimp cylinder connected in 
tanden with each of said pistons, a pump 
piston operable in each of said pump cylin 
ders and connected in tandem with the re 
spective high pressure pistons, a crank shaft, 
a pitman connecting each of said pump pis 
tons to said crank shaft, said high pressure 
cylinders having piston controlled exhaust 
ports and having inlet ports, one of said 
pump cylinders having communication with 
the inlet ports of the opposite high pressure 
cylinder, and the other pump cylinder hav 
ing ports in communication with the inlet 
ports of the other high pressure cylinder, 
a valve for each of said high pressure cyl 
inders, having provisious for controlling the 
communication between the pump and the 
high pressure cylinder and having provi 
sions for controlling the communication be 
tween the pump and the source of working 
agent supply, a low pressure cylinder hav 
ing ports in communication with the exhaust 
ports of the high pressure cylinders, and 
having valve controlled exhaust ports, a low 
pressure piston operable in said low pres 
sure cylinder, said low pressure piston being 
cooperatively connected with said drive 
shaft, all being arranged substantially as 
shown and described. 

16. An engine of the class described, com 
prising a pair of high pressure cylinders 
having piston controlled exhausts, of a high 
pressure piston operable within each of said 
high pressure cylinders, of a low pressure 
cylinder having inlet ports in communica 
tion with the exhaust ports of the high pres 
sure cylinder, and having valve controlled 
exhaust ports, a low pressure piston oper 
able within said low pressure cylinder, said 
high pressure cylinders having valve con 
trolled inlet ports, a pump cylinder con 
nected in tandem with each of said high 
pressure cylinders, a pump piston in each of 
said pump cylinders connected in tandem 
with each of said high n'essure pistons, one 
of said pump cylinders having ports in com 
munication with the inlet ports of the oppo 
site high pressure cylinder and the other 
pump cylinder having communication with 
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the inlet ports of the other high pressure crank shaft for each of said punp pistons, 
cylinder, a working agent inlet for each of said low pressure pistol being coöperatively 

pressure cylinders for controlling the att- arranged substantially as shown and de 
said pumps, a valve for each of said high connected with said crank shaft, all being 

5 mission of working agent thereto, sail valve scribed. 
being in communication with the source of Y ry - ... W. IIT. working agent supply and having provi- WILLIAM J. WRIGIT 
sions in virtue of which the feed of work- Witnesses: 
ing agent to the pump is controlled, a crank ALBERT E. DETERICH, 

10 shaft, pitman connections between said JoIIN T. SCI ROTT. 


