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To all whom it may concern: _ 
Be it known that I, DON E. PRATT‘, a 

citizen of the United States, residing in the 
city and countyof San Francisco and State 

. of California, have invented certain new and 
useful Improvements in Internal-Combus 
tion Engines, of which the .following is a 
speci?cation. ‘ 

The hereinafter described invention relates 
to a new and improved internal combustion 
engine of the two cycle type, and'particu 
larly to aform of engine wherein the cyl 
inders are, so arranged that one exhaust 
valve suffices for all.‘ 
The principal objects of the invention are 

to provide an engine _of the above type 
wherein the admission of the'explosive mi-x~ 
ture into the cylinders is controlled by suit 
able valves operated by the piston rods in 
‘the respective cylinders, and'to provide an 
engine wherein the power generated by the 
charges of explosive gases is transmitted to 

'_ the drive shaft by a cam ring carried there 
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by, and said drive shaft also carrying and 
controlling the operation of the exhaust 
.val've for thecylin'ders. _ v 

. A further and important object is to pro- 
vide an engine in which the tappet valves 
are entirely dispensed with, and one which 
is simple and durablein construction, com-' 
pact in arrangement, and thoroughly'e?i 
cien’t in all of its operations. v 
The invention consists in a casing, a drive 

shaft extending upwardly therethrough, a 
plurality of cylinders mounted on said cas 
ing and arranged annularly relative to said. 
drive shaft, pistons in said cylinders, a 

- valve controlled gas intake in each of said 
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cylinders, means carried ‘by the ‘drive shaft 
and acted on by the reciprocation of the 
pistons for rotating said shaft, and an ex 
haust valve carried by said‘ shaft and com 
mon to all of said cylinders and adapted to 
intermittently register with each of said 
cylinders. v 

‘With the above mentioned and other ob 
jects in view, the invention consists in the 
construction and novel combination of parts 
hereinafter fully described, illustrated in 
the accompanying drawings,and pointed out 
in the claims hereto appended; it being un‘ 
derstood that various changes in the form, 
proportion,_size and minor details of con 

, struction, within the scope of theiclaimsh 
55 may be resorted to without departing from‘ 

the spirit or sacri?cing any advantages of 
the invention. < 
To fully comprehend the invention refer 

ence should be had to 'the accompanying 
drawings in which-is disclosed one form of 
a completely constructed device for succes 
sively carrying out my invention, wherein; 
Fi ure 1 is a longitudinal central see 

tiona view of a four cylinder engine of 
my improved type, disclosing the cylinders 
and supporting casing therefor, the drive 
shaft and the cam ring carried thereby, the 
pistons, the intake valves controllable there 

. by, and the exhaust valve common to all of 
the cylinders and operatable and carried by 
the drive shaft. Fig. 2 is a transverse sec 
tional view taken on line 2—2 Fig. 1 disclos~ 
ing the arrangement of- the cylinders and the 
positioning of the exhaust valve‘ relative 
thereto. Fig.- 3 is a transverse sectional 
view taken on line 3—3 Fig. 1 disclosing 
the intake valves, and the manner of mount 
ing the cylinders on the casing. Fig. 4; is a 
perspective View of the drive shaft carrying 
the cam ring removed from the engine. Fig. 
5 is a transverse sectional view taken on the 
line 5-5, Fig. 1. . 
Referring more particularly to the draw 

ings, the reference numeral‘l designates a 
suitable hollow cylindrical casing open at 
‘one end, and constructed with straight side 
walls 2, at the upper edge of which is 
formed an annular overhanging lip 3, and 
at the uncture of the said lip and side walls 
is formed an annular seat 4 which is adapted 
to receive the peripheral edge 4’ of a driven 
circular plate 5, vwhich closes the open end 
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of the casing and which is provided in- its . . 
center with an opening 6 through which is 
adapted to extend a shaft 7 . ‘ 

Screw threaded at their lower ends to the 
95 

upper edges of rings 8, which rest at their ' 
outer portions on the overhanging lip 3 and 
at their inner :portions adjacent the shaft 
7 on‘ the center ‘of the plate 5, and mounted 
on the casing by the retaining rings 9 
through which extend the securing bolts 10, 
are the engine cylinders 11, arranged any 
nularly relative to the shaft 7 and the ‘upper 
open or exhaust ends of which are curved 
toward each other, as in Fig. 1, and the 
openings therein are adapted to be con 
tllolled by the‘conical shaped exhaust valve 
12 carried by the upper end of the shaft 7, 
the lower end of which is squared and is 
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‘the retaining rings 9. 

received in a squared opening in the upper 
end 'ofthe drive shaft 13, the lower end of 
said shaft projecting through a suitable 
opening in the lower endiioif the casing 1. 
The shaft'13 is supported in the casing by 
suitable anti-friction bearings 13’.retained 
in a~runway 132, by “a suitable adjustable 
bushing 133,.and a coiled expansion spring 
7' encircles the shaft 7 between the adjust 
able nut 72 and the loose collar 7 3 surround 
ing the shaft, saidspring seating the ex 
haust valve in its seat formed at the upper 
open ends of the cylinders, the‘collar 75 be-. 
ing antifrictionally mounted by ball bear 
ings 7* positioned between the same and the 
overhanging ?anges 75 at the inner side of 

Each of the cylinders 11 is provided with 
the usual cooling water vjacket 14 and the 
spark plug 15, and is formed adjacent its 
'lower end, with an integral annular ?ange 
16 which is spaced from the lower side walls 
of the cylinder, providing a by-pass 17, 
which communicates with the upper portion 
of the cylinder through the apertures 18 ex 
tending around the cylinder at the juncture 
of the cylinder proper and the ?an e 16. 
_Mounte'd to reciprocate in each cy inder is 

a piston 19, having the usual packing rings 
20' and having depending downwardly from 
the underside thereof a piston rod 21 which 
operates through a suitable opening in the 
late 5 and extends ‘downwardly within the, 

interior of the casing 1. The piston rod, is 
bifurcated adjacent its lower end, in which 
bifurcation is rotatably mounted on a shaft 
22, an idler roller 23 which rests on the up 
per edge surface of a cam ring 24:, formed 
integral with the drive shaft 137 and which 
extends upwardly‘ around the same in spaced 
relation thereto, said cam ring being formed, 
with an overhanging lip.‘ 25 which is fric 
tionally‘ - engaged outfits underside by a pin 
26 .proyecting fromitiieextremelower end of 
the ‘piston rod 21. Each piston rod 21 re 
ciprocates in vertical slots 27 and 28 ar 
ranged opposite ‘each other, the slots 27 he-; 
ing formed in the inner surface of the ver 

oi 1,'and the slots 
28 formed in the outersurface of an annular 

‘ ?ange 29 integral with and depending down 
wardly from the underside of the plate 5, _ 
the ?ange being interposed between the up; 
per portion of the drive shaft~ 13 and. the 
annu ar cam ring 24. - v ' 

‘ Surrounding each piston rod 21, and osi-‘ 
tioned between the lower edge of the ange 
16 and an inwardly projecting seat 30 _ 
formed on the inner wall of the ring 8, is v _ 

= the cylinder just ?re 
‘be below the apertures 18‘ of the .y-pass 17,. 

a valve plate 31, provided on its under bev 
. eled surface withan annular groove 32- in 

' which is positioned an annular ?at packing 
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ring- 33, which is adapted to rest on the seat 
30 when the plate 31 is in its lowermost 
position, the upper edge 34 of the plate ha 
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ing of such a diameter as to rest against the 
underside of the ?ange 16 when the plate is 
in its uppermost posltion. ' i 

. Suitable packing rings 35 are carried by 
the plate 31 and the same frictionally en 
gage the piston rod 21 so that the plate and 
its associated arts, hereinafter termed an 

"70 

inlet valve, w1ll be operated upon the re- . ‘ 
ciprocation of the piston and when said is 
ton moves in an upward direction will‘ a ut 
against the lower end'of the'cylinder be 
tween the walls' of the flange 16. The ex 
haust valve 12 is provided with a channel 
36 the upper end of ‘which communicates 
with the atmosphere through the center of 
the valve, as at 37 , and, the lower end of said 

-80 

channel‘ opens to the side of, the valve 12, as , 
at 38, and is of the same size as the open 
ends of the'respective cylinders; Suitable _ 
ports 39 are arranged in the overhanging 
lip 3 in communication with the engine cyl 
inders and are adapted to be connected in 
any suitable'manner with a carbureter, not 
shown, for the supplying of a gaseous'mix 
ture to the‘ respective engine cylinders‘. 
The operation of the engine is as fol 

_ lows: ‘The respective parts being assembled. 
as in the drawings, and as ‘the drive shaft is 
manually rotated in starting the engine, the 
action of the cam ring 24 will reciprocate the 
pistons 19, the \piston being on its ?rin 
stroke, as at A, will have on its upwar 
movement to, this position, lifted the inlet 
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valve plate 31 which frictionally engages the , 
piston rod, from its seat, and the suction in 
the base of the cylinder caused b the up— 
ward movement of the piston wi draw'a 
charge of explosive mixture into the base of 
the cylinder behind the piston. Upon the 
explosion of the charge in the headof the‘ 
cylinder, which was drawn. thereinI-on a 
previous suction stroke of the piston, the 
piston rod will be at a position’ B relative 
to the surface of the cam 24, and the impact 
of the explosion will force the idler roller 
23 thereof against the downwardly sloping 

‘ surface C of the cam, rotating theshaft and 
cam ring in the direction of the arrow 
F’ . 1. > . 

1The piston moving downwardly‘ on its 
1 power stroke, the same will seat the intake 
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valve plate 31 and close the aperture 18 of - 
the ‘by-pass 17, compress‘ the gases within 
‘the base of the. cylinder until the idler roller 
.23 carried by the piston rod reaches av point 
D on ‘the cam ring, 24. when the piston- will 
be. in a position, as at. Elvin. Fig. L, and'the 

" channel 36of theexhaust valve 12 reg 
ister with the 7 

and the. iston will 

‘ at- which time the Igases compressed in the 
ear base of the i will. rush upwardly 

through the try-pass 17, out into the, upper 
' end of the cylinder through the apertures 

opening, in the upper eud‘of 
T 
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18, driving the dead gases within the upper 
end of the cylinder outwardly through ‘the 
channel 36 in the exhaust valve 12. The ex 
haust valve remains open but for a short 
period, only while the piston in the cylinder 
just ?red is traveling between the points E’ 
and F on the cam, after which time the up 
wardly inclined surface G of the cam will 
be presented to the idler roller and the pis 
ton elevated to its ?ring stroke, and the 
above operations will again be performed as 
described. The engine cylinders are so po 
sitioned and the cam ring 24: is so formed,_ 
that the above cycles of piston movement 
occur at timed intervals in the respective 
cylinders. ' . 

'From the above construction it will be ob 
served that an explosive engine has been 
designed which may be operated when in 
either a vertical or horizontal position. 

- Any suitable lubricating system may be 
employed which will c?iciently lubricate the 
various parts of my invention, but the same 
has not been shown. ‘ 
Having thus fully described my invention 

what is claimed as new and is desired to 
protect by Letters Patent is“ 

1. In an internal combustion engine, the 
combination with a stationary casing, a 
drive shaft rotatably mounted therein, cyl 
inders mounted on said casing and arranged 
circumferentially of said drive shaft, a pis 
ton slidably mounted in each of said cyl 
inders, each of said cylinders provided at 
its lower end with an inlet port for the ad 
mission into said cylinders of an explosive 
charge and at its upper end with a normally 
closed exhaust port for the escape of‘ the 
exploded gases from within said cylinders, 
a valve carried by each of said pistons and 
operated by'the movement thereof for con 
trolling said inlet ports, a cam carried by 
said drive shaft and cooperating with said 
pistons for transmitting power therefrom to 
said drivev shaft, meanswit-hin each cylinder 
for ?ring the explosive charge contained 
therein, and an exhaust valve common to all 
of: said cylinders and operated by the rota 
tion of-said drive shaft for intermittently 
opening the exhaust ports of the cylinders 
to the atmosphere, for permitting the escape 
of the exploded gases contained ‘within the 

_ cylinders. 
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2. In an internal combustion engine, the 
combination with a casing, astationary drive 
shaft rotatably mounted therein, cylinders 
mounted on said casing, and arranged ciré 
cumferentially of said drive shaft, a .piston 
slidably mounted in each of said cylinders, 
each of said cylinders provided at its lower‘ 
end with an inlet port for the admission into 
‘said cylinders of an-explosive charge and 
at its upper end a normally closed exhaust 
port for the escape of the exploded gases 
from within said‘ cylinders, a valve carried 
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by each of said pistons and controlled by the 
movement thereof for controlling said inlet 
ports, a cam carried by said drive shaft and 
cotiperating vwith said pistons for transmit 
ting power therefrom to said drive shaft, 
means within each cylinder for firing the 
explosive charge contained therein, and a 
rotary exhaust valve vcarried by the end of 
said drive shaft, and varranged centrally 
of the upper ends of said cylinders, said 
valve provided with an‘ angularly disposed 
port adapted upon the rotation of said valve ‘ 
to intermittently register with the exhaust 
ports of the cylinders ‘for permitting the 
escape to‘the atmosphere of the exploded 
gases fromrw'ithin the ‘cylinders. 

' 3. In an internal combustion engine, the 
combination with a stationary casing, a 
drive shaft rotatably mounted therein, cyl 
inders mounted on said casing and arranged 
circumferentially of said drive shaft, a‘ pis 
ton slidably mounted in each of said cylin 
ders, a piston rod depending therefrom and 
extending within said casing, each of said 
cylinders provided at its lower end withan 
inlet port for the admission into said cylin 
ders of an explosive charge and at its upper 
end ‘with a normally closed exhaust port for 
the escape of the exploded gases from with 
in said cylinders, a- ca-m‘carried by'said 
drive shaft and cooperating with said pis 
ton rods for transmitting power therefrom 
to said drive shaft, a valve associated‘ with 
each of vsaid piston rods and operatable by 
the movement thereof for controlling the in~ 
let port and admission into the cylinders 
of an explosive charge, means within each 
cylinder for ?ring the explosive charge con~ 
tained therein, a rotary conical shaped ex 
haust valve carried by the end of said shaft 
and positioned in a conical opening ar 
ranged centrally between the upper ends 
of said cylinders and-operated by the ro 
tation of said drive shaft for intermittently 
opening the exhaust ports of the cylin' 
ders to the atmosphere'for permitting the 
escape of the exploded gases contained with-f 
in the cylinders and means under tension 
and associated with said shaft for maintain 
ing said valve seated. 

4. In an internal combustion engine, the 
combination with a statienarily mounted 
casing, a drive shaft rotatably mounted 
therein, a driven'shaft detachably secured 
to and operated by said drive shaft, cylin~ 
ders mounted on said casing and arranged 
circumferentially l of said driven shaft, 'a 
piston slidably mounted in each of said cyl 
inders, a piston rod depending therefrom 
and extending within said casing, each of 
said cylinders provided adjacent its lower 
end with an inlet port‘ for the admission into 
said cylinders of an explosive charge and 
at its upper end a normally closed exhaust 
port for the escape of the exploded gases 
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from within said cylinders, a cam carried by 
said drive shaft and cooperating with said 
piston rods ‘for transmitting power there— 
from to ‘said drive shaft, a compression 

- 35 chamber surrounding-thelower end of each 
4 cylinder, a valve associated with each of said 
pistons and operatable by the movement 
thereof for controlling the admission into the 
cylinders and compression chambers of~~an 
explosive charge, means within each cylin 
der for ?ring the explosive charge contained 
therein, a rotary conical‘ shaped exhaust 
valve carried by the end of said driven shaft, 
said valve provided with an angularly 

*' disposed exhaust port communicating at 
i one end with the atmosphere and po 
sitioned in a conical opening ‘arranged 
centrally of the upper endsof said cylinders 
and adapted upon the rotation of said valve 
to intermittently‘ register with the exhaust 
ports of the cylinders for permitting the es 
cape of the dead gases therefrom and spring 
pressed means interposed between the lower 

“end of said driven shaft and said casing for 
maintaining said valve seated. - 

_ . 5. In an internal combustion engine, the 
combination with a stationarily mounted 
‘casing, a ‘drive shaft rotatably mounted 

. therein, a driven shaft- operated by said 
drive shaft, a cylinder mounted on said cas 

. ing, a piston slidably mounted in said cylin 
- der, said cylinder provided at its lower ‘end 
with a valvecontrolled inlet port for the ad 

‘ -.mission'tliereinto of an'explcs'ive charge and 
I at its upper- end with a normally closed ex 
haust port for the escape of the exploded 

__ gases therefrom, a cam carried by said drive 
#r-‘jf' shaft and cooperating with said piston for 

_' transmitting power therefrom to said- drive 
shaft‘, means for ?ring the explosive charge 
within vsaid cylinder, a conical-valve seat as 
sociated with the upper end of said cylinder, - 
a conical shaped rotary exhaust valve posi 
tioned in said valve seat and carried by the 
end of said driven shaft said valve being op-~ 
erated by the'rotation ofv said drive shaft for 
intermittently opening the exhaust port of 

20 

c said cylinder for‘ permitting the escape to 
thelatmosphere of the exploded gases con 
tained therein, and ‘spring pressed m'eansv 
associated with the lower end of said driven 

_ shaft for retaining said valve in its seat. 
6. In an internal combustion engine, the 

combination with a stationarily mounted 

»_ therein, a driven shaft operated by said__ 
. =.:drive shaft, cylinders mounted on said cas 

ing and arranged circumferentially ofsaid 
"driven shaft, a piston slidably mounted in 

60 each of said cylinders, a piston rod depend-f 

casing, a drive shaft rotatably mounted . 

_ _ing___tl_ierefrom and extending within said. , 
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casing-iand connected to said ‘drive ‘shaft, 
fiiezl‘ii‘chamberslfin lIsaid écasing adjacent the 
lower end’ of each of‘ said cylinders, a con 
nection betwee'n'eajcli ofsaid fuel chambers 
and a sourceofjfuell’supply, a communica 
tion between'eaeh’ofsaidfuel chambers and 
said cylindersla~ valve associated with each 
of ‘said piston rods and operatable by the 
movement thereof for contrdlling the com 
munication between said fuel chambers and 
said cylinders, said ‘cylinders provided at 
their upper end with a normally closed ex 
haust- port for'the‘escape of the exploded 
gases from within the cylinders, means for 

65. 
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75, 
?ring the explosive charge within the cylin- ' 

said cylinders/and o erated- by the rotation 
of said‘ drive shaft or successively opening 
the exhaust ports of the cylinders to the at 
mosphere.‘ _ 

7. In ‘an internal combustion engine, the‘ 
combination with a stationarily mounted 

therein, a cylinder mounted on- said casing, 
a piston slidably mounted in said cylinder, 
a’ piston rod depending therefrom, and ex 

ders, and an exhaust-valve common to all of. - 

so 

‘casing, a- drive‘ shaft rotatably ‘mounted ' 
85 

tending withinsaid casing, a cam carried by g 1 
said drive shaft and cooperating with said 
piston rod for transmitting motion there 
from to‘said' drive shaft, said‘ casing being, 
provided with (‘a fuel chamber, a communica 
tion hetweenithe fuel chamber anda source 
of'fue‘l §1pply,' a communication between the 
fuellchiimber and the lower endof said cyl 

and operatable by‘ the movement thereof for 
permitting an explosive charge tdbe drawn 
into the cylinder ‘through theflzist?nentioned 
inlet communication‘ on the upward stroke 
of the piston, and said valve adapted to close 
said last vmentioned inlet communication on 
the downward stroke of the piston, said 
cylinder being, further- provided adjacent 
its lower end with a compression chamber 
communicating at'its upper and lower ends 
with the interior of said cylinder, said pis 
ton on its downward movement compressing 
the‘ gases into said chamber and controlling- 
the upper communic tion between said com 
pression chamber ad _ 
cylinder, means-for ?ring the charge within 
the cylinder and a valve controlled exhaust 
port‘ for the escape of the exploded gases 7 
therefrom. ' ' ' 

Inutestimony whereof I have signed my 
namelto this speci?cation in the presence of 
two subscribing witnesses. 
_~ .' i - DONE. PRATT. 
Witnesses: ‘ ' ' ‘ . 

HARRY A. Town, 
D. B. RrcHAnns. 
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