
P. W. MURPHY, 
EXPLOSIVE ENGINE, 

APPLICATION FILED APR, 20, 1918, 
1,852,985. Patented Sept. 14, 1920. 

2 SHEETS-SHEET , . 

N 

NIŠ ISS 
H% g 2 % N- Lé 

32 %. 2 
2 

HLA-H2 HI2 
IIHFi2 2 SS s S lays eas. 2s D s S. ars iss 

axSNifa. S/SS Š S y N VN eX sists. SY S. S 
SSRSA &Z 
R S. \ As 2SSW \ As 

gig)xS HIHE Air 

ettoto 4 

  

  

  

  

      

  

    

  

  

    

      

  

    

  

  

  

  

  



P, W, MURPHY, 
EXPLOSIVE ENGINE, 

APPLICATION FILED APR, 20, 1918, 
1,352,985. Patented Sept. 14, 1920. 

2 SHEETS-S HEET 2, 

i S\, .S. 
& S. 

Q5 
S. 

& s 

St. 

22-ez2. Azáx 

elt tota 2 

  

  

  



5. 

0 

5 

20. 

25 

30 

35 

40 

45 

60 
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1,352,985. Specification of Letters Patent, Paterated Sept. 24, 2920. 
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To all thom it may concern: 
Be it known that I, PETER W. MuRPHY, a 

citizen of the United States of America, re 
siding at Detroit, in the county of Wayne 
and State of Michigan, have invented cer 
tain new and useful Improvements in Ex 
plosive-Engines, of which the following is a 
specification, reference being had therein to 
the accompanying drawings. 

This invention relates to valve gears in 
multi-cylinder engines of the rotary cham 
ber type wherein there is interrotation be 
tween the main shaft and cylinders disposed 
in sets concentrically therearound, the shaft 
revolving when the cylinders are fixed, or 
the cylinders revolving when the shaft is 
fixed. 
The invention consists in the matters here 

inafter set forth, and more particularly 
pointed out in the appended claims. 
In the drawings 
Figure 1 is a view partially in longitudi 

nal section and partially in elevation and 
broken away of a valve gear applied to an 
engine of the type designated that embodies 
features of the invention; Fig. 2 is a view in end elevation, partially 
broken away and in section, of a cylinder 
gear and manifold, and Fig. 3 is a diagrammatic view showing 
one method of timing the cylinder. 
As herein indicated, a main shaft 1, car 

ries a cylindrical cam block 2 on which a 
cam rib 3 is formed. A series of cylinders 
4 are disposed in opposed sets around the 
shaft with the axes thereof concentric with 
the shaft axis and on either side of the cam 
block 2, there being appropriate thrust bear 
ings 5 and like means for facilitating the 
rotation of the shaft in the cylinders or the 
cylinders on the shaft. The piston heads 6 
of each alined pair of cylinders are connect 
ed by stems 7 and 8 that in turn are rigidly 
secured to reciprocate in unison by a cam 
roller yoke 9 of appropriate design, having 
a portion 10 that travels in a guideway 11 
of a main frame. 12 that connects the cyl 
inder sections. A pair of axially adjustable 
conoidal cam rolls 13 are mounted on the 
yoke which bridges over the cam flange 3, to 
engage the opposite faces thereof, whereby 
any impulse given to the pistons in alterna 
tion causes the rotation of the cylinders in 
relation to the cam block 2 or of the cam 

block 2 in relation to the cylinders as the 
case may be. Each cylinder set is provided with an ap 
propriately formed multiple head 14 which 
has an annular intake 15, preferably di 
rectly above the head in communication with 
the compression space 16 of each cylinder 
through a port 17. The head has an inner 
annular exhaust passage 18that is likewise 
in communication with the interior of each 
cylinder and the compression space 16 
through a port 19. 
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Each of the ports 17 is controlled by an inwardly opening intake valve closure 20 of 
puppet type the stem of which is normally 
projected by a spring 21 in compression 
between the cylinder head and an adjustably 
disposed stop 22 on the stem. Similarly, 
the exhaust ports 19 are each controlled by 
a puppet type, inwardly opening closure 23, 
The stem 24 of the closure 23 is projected 
by a spring 25 in compression between the 
cylinder head and an adjustable stop 26 on 
the exhaust stem 24. 
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A suitably arranged cam 27 is secured on 
the main shaft and engages the lever arm 28 
of a double rocking beam 29 which is piv 
oted on any suitable extension 30 of the 
head. Adjustable studs 31 on the outer arms 
32 of the several rock beams abut the in 
take valve stems 21 to depress and open the 
intake valves. The inner arms 33 of the 
rock beams have adjustable studs 34 that de 
press the companion stems 24 of the exhaust 
valves. The cycle of operation of each cyl 
inder, where there are four in each set as 
herein indicated, are plainly shown in the 
diagram, the two cams, the valves and driv 
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ing, being timed so that the explosion of . , 
the piston as indicated forces the cam rolls 
down the cam until the piston is fully pro 
jected when the exhaust or scavenging re 
turn stroke is occasioned in turn by this 
driving cam, and this is followed by the in 
take and compression strokes in the regular 
four cycle manner, the intake and exhaust 
valves operating during these phases of each 
cycle as indicated clearly in the diagram. 
Of course any number of cylinders de 

sired may be mounted in this way, the cam 
for the valves and the driving cam being 
appropriately fashioned to produce the de 
sired cycle in the cylinder. 
By this means a multi-cylinder engine is 
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obtained having a single pair of cams, one 
for translating the motion of the several 
pistons into a rotatable driving motion and 
the other serving to open the valves, both 
intake and exhaust, in proper timed relation 
to the piston movement, the valves being 
readily adjusted severally to compensate for . 
wear. It is to be understood that the usual provision for firing is made as by the inser 
tion of the spark plugs 37 and friction rolls 
38 may be employed wherever desired on 
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the valve operating mechanism while the 
usual arrangements of lubrication are also 
made. w 

Obviously, changes in the details of con 
struction may be made without departing 
from the spirit of my invention and I 
do not care to limit myself to any particu 
lar form or arrangement of parts. 
What I claim is: 
1. In an internal combustion engine a 

rotatable main shaft, sets of opposed cylin 
ders disposed symmetrically around the 
shaft, pistons for the cylinders, driving 
connections between the pistons and the 
shaft adapted to cause interrotation be 
tween the cylinders and the shaft, a head 
common to the cylinders of each set and 
having an intake passage adapted to con 
nect with a fixed source of supply and an 
exhaust passage which opens outwardly 
away from said shaft, intake valves con 
trolling the communication between the in 
take passage and the cylinder, exhaust 
valves controlling the communication be 
tween the cylinders and the exhaust pas 
Sage, a single grooved valve operating 
member secured on the main shaft and ro 
tatable therewith and a T-shaped lever piv 
otally supported adjacent each cylinder and 
operated by said valve operating member, 
said T-shaped lever having one of its arms 
engaging the intake valve and its other arm 
engaging the exhaust valve and its third 
arm engaging the groove in said valve op 
erating member and being arranged to open 
the intake and exhaust valves alternately 
in synchronism with the piston stroke. 

2. In an internal combustion chamber a 
rotatable main shaft, sets of opposed cylin 
ders disposed symmetrically around and 
parallel to the shaft, and arranged in pairs, 
the pistons of each pair having a common 
piston rod, means connecting the several 
piston rods and the shaft and adapted to . 
cause relative rotation of the cylinders and 
the shaft under the piston impulses, a head 
common to the cylinders of each set and 
having an annular intake passage provided 
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with an outwardly projecting connection 
adapted to be connected with a suitable 
Source of fuel supply, and an annular ex 
haust passage having a port opening out 
Wardly past said intake passage, an intake 
valve for each cylinder controlling com 
munication between the latter and the in 
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take passage, an exhaust valve for each . 
cylinder controlling communication between 
the cylinder and the exhaust passage, a sin 
gle grooved valve operating member se 
cured on the main shaft and rotatable there 
with, and a single T-shaped member on each 
cylinder having one of its arms provided 
with a roller which travels in the groove of 
said valve operating member, said t-shaped 
member operatively connecting the valve 
operating member on the shaft with the in 
let and exhaust valves of said cylinders to 
open the valves in synchronism with the 
piston stroke. ' 

3. In an internal combustion engine a 
rotatable main shaft, sets of opposed cylin 
ders disposed symmetrically around and 
parallel to the shaft, pistons for the cylin 
ders, a single driving cam on the main shaft 
and operatively connected to the pistons of 
the opposed cylinders to cause interrotation 
between the cylinders and the shaft under 
the impulses of the pistons, a single head 
for each set of cylinders having an intake 
provided with an outwardly extending port 
adapted to connect with some fixed source 
of fuel supply, an annular exhaust passage 
positioned within said intake passage and 
surrounding the shaft and having a port 
extending outwardly past the intake pas 
sage, ports connecting the intake and ex 
haust passages with each of the cylinders, 
an intake valve for each cylinder controlling 
communication between the intake passage 
and the cylinder, an exhaust valve for each 
cylinder controlling communication between 
the exhaust passage and the cylinder, a T 
shaped rock-beam in each cylinder head 
having arms operatively connected to the 
intake and exhaust valves so as to alter 
nately open each of the valves, and a single . 
cam secured on the main shaft and engag 
ing the other arm of said T-shaped rock 
beam and adapted to operate said rock-beam 
and said valves in timed relation to the 
piston strokes of the cylinders. 
In testimony whereof I affix my signature 

in the presence of two witnesses. 
PETER. W. MURPHY. 

Witnesses: 
C. R. STICKNEY, 
ANNA. M. DoRR. 
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