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To all (hom it may concern: 
Be it known that I, FERDIN AND G. WELKE, 

a citizen of the United States, residing at 
the city and county of San Francisco and 
State of California, have invented certain. 
new and useful Improvements in Internal 
Combustion Engines, of which the following 
is a specification. 
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5 center of said arc.: 

The present invention relates to an in 
ternal combustion engine having a cylinder 
formed with its axis on the arc of a circle, 
and a piston, constrained to travel in an 
arcuate path within said cylinder, by a pis 
ton rod fulcrumed at a point lying at the 
The objects of the invention are to reduce 

friction losses and wear to a minimum, by 
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eliminating side thrust between the piston 
and the cylinder walls, and to provide means 
for cooling the piston by passing a circu 
lating fluid through a chamber formed 
therein. These and other objects are ac 
complished by the novel construction herein 
after described and herewith illustrated in 
its preferred form, but it is understood that 
changes may be made in said form and con 
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rod fulcrum. 
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... struction, within the scope of the claims 
departing. from. hereto appended, without 

the spirit of the invention. . . . . 
In order to fully comprehend the inven 

tion, reference should be had to the accom 
panying drawings, in which- . . . . Figure 1 is a longitudinal section, partly 
broken, of my engine, showing one cylinder ab. - A w. 

its cylinder by means of but two rings, in 
stead of the usual three or four. 

piston 4 is formed with an interior. 
with its piston, crank and associated parts. 

Fig.2 is a sectional detail of the piston 
My engine is herewith illustrated and 

hereinafter described as having a single cyl 
inder, although it is to be understood that 
any number of identical cylinders may be 
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employed, each having a crank formed upon 
a common crank - shaft in the customary 
le. - 

In the drawings, and referring particu 
larly to Fig. 1 thereof, the reference 'nu 
meral 1 designates the cylinder of my en 
gine, said cylinder being formed with its 
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axis lying in the arc of a circle. The upper 
end of the cylinder 1 is closed by a head 2. 
Suitable valves and ignition devices, of any 
well known form, and mechanism for oper 
ating the same, are provided, but inasmuch 
as said valves and ignition devices and op 
erating mechanism form no part of the 

Application filed August 2, 1919. Serial No. 314,859. 
present invention, they have been omitted 
from the drawings, except that a sparkplug 
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is indicated at 3. Likewise the cylinder 1 
may be cooled in any suitable manner not 
illustrated. 60 

Within the cylinder 1 is an arcuate piston 
4, provided with suitable packing rings 5. 
Said piston is. carried by a substantially L 
shaped piston rod 6, whose end 7 is 
ally...mounted upon a bearing pin 8 located 
at a point, representing the center. of the arc 
formed by the axis of the cylinder. Thus 
the pistori is constrained to oscillate in an 
arcuate path whose curvature is coincident 
with that of the cylinder. 
The pin 8 is carried in a crank 

shown as formed integrally with the cylin 
der 1. A crank 10 is carried by a crank 
shaft, not shown, but journaled in the walls 
of the crank case 9 in the usual manner. A connecting rod 11, journaled at 12 upon the 
piston rod 6 and at 13 upon the crank 10, 

case 9, 

pivot 
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connects said piston rod with the said crank. . 
It will be seen that the side thrust caused 

by the angularity of the crank and connect 
ing rod is all taken by the fixed piston rod 
fulcrum pin 8, thus relieving the piston and 
cylinder walls of all such side thrust, and 
the wear incident thereto. . . . 
On this account I'am enabled to use a rela 

tively short, and therefore light, piston, as 
shown, and furthermore, on account of the 
absence of side thrust and wear; I am en 
abled to make said piston gas-tight within 
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chamber 14, through which a cooling fluid 
may be circulated. A pair of pipes 15, one 
of which is shown in Fig. 1 and both in 
Fig. 2, in communication with said cham 
ber, are carried along the sides of the pis 
ton rod 6, and connect, through passages 
16, Fig. 2, formed in the enlarged journal 
boss 17 of said rod, with annular grooves 
1S formed in the projecting ends of said 
bOSS. Said projecting ends are surrounded, 
in closé-fitting relation, by stationary rings 
19, having annular grooves 20 adapted to 
register with the grooves 18 of said boss, 
and pipes 21 are provided for conducting 

ary rings 19. Suitable means, not shown 
in the drawings, are provided for supply 
ing said fluid, under sufficient pressure to 
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the cooling fluid to and from said station 

11. 



one. of said pipes 21 and for leading it 
tion within the hollow piston. : : 

...in grooves formed in shoulders 23 on the 
journal boss. 17, and that on the outside. 

... projecting ends, of said boss. 
10... ." 

cooling fluid are entirely separate from the 

by adjustable nuts 24 screwed upon the 

bearing of the piston rod, so that a cooling. 
?uid other than lubricating oil may be used 
if desired. 

15 

a closed circulatory system, for cooling said 
piston, with but two moving connections, 
one for feed and one for discharge, viz. the 

grooved rings 19. 
20 

connections formed by the 
and the piston rod boss 17. 

... Having thus d 
... I claim as new and desi 

S Patent is: 

cribed my invention, 

eylinder formed, with a portion having its 
... axis lying in the airc of a circle, and termi nating in a cylinder. Casing, a piston oper 

30, atable within said arcuate cylinder portion, 

a fulcrum arranged within said cylinder 

connecting rod within said cylinder casing 
pivotally connected at opposite ends to said 
crank-and-piston rod for transferring oscil. . 
latory movement of said piston-rod to rotary 

40 movement of Said crank. 
: ; 2. In an internal combustion 'cylinder formed with a portion having its 

. nating in a cylinder casing, a piston rota 
table within said arcuate portion of the 45 

cylinder in a fixed oscillatory path of travel, 
a crank within the cylinder casing and 
means for transmitting oscillatory move 

50 said crank, all of said parts &ontained with 
in and inclosed by said cylinder casing. 

from the other, to establish a circula 
Facing 23 is provided on both sides of 

the rings 19, that on the inside being held 

. . . . . . . . with the axis of said cylinder, all of said 
Thus the passages for the circulating 

; : It is to be noted that, on account. of the 
fulcrumed oscillating... piston rod, rigidly 
fixed to the piston, I am enabled to provide 

ion, what 
re. to protect by Let 

in an internal combustion engine, a 

a pistoniod fixed to said piston at one end 
and at the other end pivotally mounted to 
casing centrally of the arc of said cylinder, 
a crank within said cylinder casing, and a 

engine, a . 

taxis, lying in the arc of a circle and termi-. 

ment of said piston, to rotary movement of 

1,385,947 
3. In an internal combustion engine, a . 

cylinder formed with a portion having its 
axis lying in the arc of a circle and termi 
nating in a cylinder casing, a piston oper 
atable within said cylinder, a crank, a con 
necting rod between said piston and said. 
crank, and means for causing said piston 
to oscillate: in an arcuate path coincident 
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parts contained within and inclosed by said .. 

4. In an internal combustion engine, a 
cylinderformed with its axis lying in the 
arc of a circle; a hollow piston operatable 65 
within said cylinder; a piston rod rigidly 
fixed to said piston at one end, and at the 
other end pivotally, mounted centrally of . 
the arc of said eylinder: a pipe" associated . . 
with said piston rod, and having communi- 70 
cation with said hollow piston; means, cont. 
centric with the pivot of said piston rod. . 
for establishing fluid connection with said . . 
pipe; a crank; and means for transmitting. 
imotion from said piston to said crank. , 75. 

5. In an internal combustion engine, at . . 
cylinder formed with its axis lying in the . . . 
arc of a circle; a chambered piston oper 
atable within said cylinder; a piston rod; 
rigidly fixed to said piston at one end and 80 
at the other formed with an annularly ... 
grooved journal boss; a bearing pin, mount-- 
ed centrally of the arc of said cylinder, and . 
upon which said piston rod boss is journaled 
for oscillatory movement; a pipe associated 85. 
with said piston'rod and having commu. . 
nication at one end with the chamber of . . 
said piston and at the other with the groove 
of said boss; a grooved ring. Surrounding 
said boss and having its groove in registry 90 
with the groove of said boss; an exterior 
fluid connection leading to the groove of 
said ring; a crank; and means for trans 
mitting motion from said piston to said 
crank. . . . . . 95. 
In testimony, whereof I have signed my 

name to this specification in the presence . 
- of two subscribing witnesses. . 

FERDINAND G. WELKE. 
Witnesses: . . . . . . . . . . . 

N. A. ACKER, 
D. B. RICHARDs. 

  

  


