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minimum friction and wear on the bearings. 
Other objects will be in part obvious and 

30 

7o all whom it may concern. 

UNITED STATES PATENT OFFICE. 
GEORGE. T. CARTER, OF ELIZABETH, NEWJERSEY, ASSIGNOR of on E-HALF To F. L. 

KRAEMER, OF PORT was HINGTON, NEW YORK, 
ROTARY ENGINE. 

Be it, known that I, GEORGE T. CARTER, 
a citizen of the United States, residing at 
Elizabeth, in the county of Union and State 
of New Jersey, have invented certain new 
and useful Improvements in Rotary En 
gines, of which the following is a full, clear, 
and exact description, such as will enable 
others skilled in the art to which it apper 
tains to make and use the same. 
This invention relates to gas engines and 

with regard to its more specific features, to 
a device of the character described in which 
the power is exerted differentially upon the 
moving parts. . . . . . . . . - : 
An object of this invention is to provide 

a device of the character described in which the moving parts move continuously in the 
same direction, whereby the jar incident to 
the reversing of the direction of the motion of moving parts is avoided. . . . . 
A further object of the invention is to 

provide a device of the character described. 
in which the power is transmitted to the ro tating parts differentially whereby the larg 
est amount of power is obtained with the 

in part pointed out hereinafter. 
The invention accordingly consists in the 

features of construction, combinations of ele. 
ments and arrangement of parts, which will 
be exemplified in the construction herein 

35 
after set forth, and the scope of the applica 
tion of which will be indicated in the fol 
lowing claims. " ... ... - In the accompanying drawings annexed to 
and forming a part of this specification, in 

4. which similar characters refer to similar 
:40 parts throughout the several views, 

Figure 1 is an elevation of the machine. 
. . shown partly in section; 

Fig.2 is a sectional view along the line 
45 2-2 of Fig. 1; Fig. 3 is a central transverse sectional 

view of the device; and . . . . 

50 

Fig. 4 is a detail view of the counterbal 
ance for certain piston packing. d. 
In the drawings the numeral 

by a circumferential 
wall 6. Suitable bolts, as 7, circumferen tially disposed around the casing may ex 

5. tend through the caps, the side members 

be provided on their meeting surfaces as 
shown at 9. 

12 and 13. These disks 12 and 13 are so dis 

be disposed in position to oppose the same 

alternate with the pistons 22 around the cir 

1 represents. 
a casing comprising two annular side mem 
bers 2 and 3, and two caps 4 and 5, held in 
spaced relationshi 

Specification of Letters Patent. Patented May 13, 1919. 
Application filed July 18, 1917. Serial No. 181,216. 

and the circumferential wall to hold the 
parts of the casing together. 
As illustrated, the side members 2 and 3 

are provided with passages 8 in which a cir 
culation of a cooling medium may be main 
tained. In order to provide a tight joint 
between the circumferential wall and the 
side members, complementary rabbets may 

8), 

85 

The numeral 10 indicates a shaft which is 
journaled in the caps 4 and 5 coaxially of the ... casing. Loosely journaled upon the shaft 
10 on the interior of the casing are two disks 

70 
posed and have their circumferential sur 
faces 14 and 15 of such size as to form be 
tween the circumferential surfaces and the . 
inner surface 16 of the circumferential wall 
6 an annular piston chamber 18, and in or- 75 
der that this chamber may be substantially 
gas-tight both between the disks and the 
side members 2 and 3 and between the disks 
themselves, suitable packing as 19 may be 
provided at the meeting surfaces. This 
packing may consist of an annular ring fit 
ting within a recess in the members 2 and 3, 

80 

and may be held in place by screws 20. Mounted upon the surface 14 of the disk 12 at circumferentially spaced points are 85 
pistons 22 which may be attached to the disk. 
18 by suitable screws as 23. These pistons 
have the same shape in cross-section as the piston chamber 18whereby they are adapted 
to move circumferentially in the piston 90 
chamber. Each of these pistons is provided 
with a working face as 24, and the working 
face of all of the pistons on the disk, 13 will 
direction of rotation. 95 
Mounted upon the surface 15 of the disk 

13 is a second set of circumferentially spaced 
pistons 25 which may be attached to the disk 
13 by suitable screws. These pistons will 

IOC) 
cumference of the piston chamber and may. 
be similar in construction to the pistons 22 
but will be so disposed that the working 
face 26 thereof will be opposed to rotation . 
in the opposite direction from that to which i105 
the faces 24 of the pistons 22 are opposed 
whereby the working faces 24 of each of the 
pistons 22 will stand in opposed relation to. 
the working face 26 of one of the pistons 25. Means are provided for communicating 110 



motion from the piston 22 to the shaft 10, 
and from the shaft 10 to the pistons 25 in 
such manner that the pistons 22 and 25 will 
be caused alternately to approach and re-. 
cede from each other during their movement 
around the circumference of the piston 
chamber and when the engine is to be op 
erated as a gas enginé on the Otto cycle this 

O 
mechanism will preferably be such as to 
cause twice as many cycles of relative move 
nient of the pistons for each revolution 
around the axis of the shaft as there are desired to be power impulses per power pis 

5 

20 

25 

ton per revolution, because when this rela 
tionship exists, the greatest simplicity of 
construction is obtained, as will hereinafter 
appear. . . . . . . . . . . . . . . 

in the embodiment illustrated there are 
designed to be two power impulses per revo 
lation on each power piston. Consequently 
the train of mechanism connecting the pis 
tons will cause the pistons to recede from 

revolution of the shaft. . . . . In order to insure a tight engagement be 
tween the pistons and the walls of the pis 

and approach each other four times each 

. ton chamber, each of the pistons may be 

80 
of these strips will be urged toward the 

85 

provided with suitable pistonistrips as 27 
on the peripheral face of the pistons and 28. 
on the lateral and inner faces thereof. Each 

corresponding wall of the piston chamber by 
a suitable spring 29. In order to overcome 
the centrifugal force exerted on the strips 
27 by reason of the high speed of the en 
gine, suitable counterbalances may be pro 
vided as at 30, connected to the strips 27 by 

40 

45 

a pivoted lever 31 and the weight of the 
counterbalance and the ratio of the lever 31. 
may be such as to neutralize the centrifugal 
force. . . . . . . . . 
... Furthermore in the embodiment two pis 
pistons are diametrically disposed. 
The train of mechanism illustrated in the accompanying drawings for causing the mo 

tion of pistons is as follows: Mounted upon, 
the interior of the casing 1 concentric with. 
the shaft 10 are two annular gears 32, and 

50 
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mounted upon the shaft 10 are two crank arms 33, preferably disposed on opposite 
sides of the disks 13 and 14. These arms 
are tight upon the shaft, and are illustrated as being disposed diametrically opposite to 
each other. Each carries.at its outer end a stud, as 35, on which is journaled pinions 
36 and 37 each meshing with one of the an 

60 
nular gears 32. The pitch diameter of the 
annular gears. 32 bears to the pitch diameter of the pinions 36, and 37 a ratio equal to 
the number of cycles of relative motion be 
tween the pistons which it is desired to pro 
duce per revolution, and consequently in 
the machine illustrated the pitch diameter 
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of the annular gears will be four times that 
of the pinions. 
Means are provided for transmitting mo 

tion from a point eccentric to each pinion 
to its adjacent disk whereby as the pinions 
are rotated around the annular gears and 
simultaneously around their pivots an oscil 
latory motion relative to f axis of the 
pinions will be communicated to each disk. 
As illustrated, there is provided upon each 
pinion on the side adjacent the correspond 
ing disk at a point eccentric to the axis of 
the pinion, studs. 38 carrying anti-friction 
rolls 39 and there may be attached to the 
disks in position to coöperate with the rolls 
39, suitable guides as 40 forming radially 

65 

70 

75 

80 
disposed channels 41 of width substantially . 
equal to the diameter of the anti-friction 
roll. The pinions 36 and 37 carrying studs 
38 will be so timed relative to their meshing 
annular gears that the stud 38 on one of 
these pinions will be at the extreme outer 
end of its travel while the stud 38 on the 
other pinion is at the extreme inner end of 
its travel. By this construction, the rota 
tion of the shaft 10 carrying the arms 33 
will cause. a planetary movement of the pin 
ions 36 and 37 which will carry the disk 
13 and 14 around the shaft with a constantly 
increasing and decreasing speed somewhat 
in the nature of a sine wave movement. By 
reason of the fact that the studs 38 are 
disposed in opposite relation, the maximum 
speed of one disk will be at the time of 
minimum speed of the other disk so that the 
pistons will be given a relative movement 
toward and from each other, making in the 
particular arrangement shown four com 

85 

90 

95 

OO 

plete cycles of such movement for each revo 
lution of the shaft. 
For convenience of description, that point 

- in the cycle of operations at which the pis 
tons are employed preach disk so that the tons 25 have just ceased substantially to 

move and the pistons 22 have just substan 
tially started to move, one position of which 
is illustrated in Fig.1, may be termed the 
neutral position and in the embodiment 
illustrated, four such neutral positions will 
occur in each revolution. At one of these 
neutral positions, the intake of the motive 
fluid takes place and at the next of said neu 
tral positions, the firing takes place. At the 

105 

110 

. 5 

next neutral position intake again takes 
place, and at the next further firing, in repe 
tition. . . . . 
The intake port as 42 will be set just in 

advance in the direction of rotation of the 
neutral position and so located as to be un 
covered by the piston 22 as it starts its mo 
tion. The firing mechanism, illustrated as a 
Spark plug 43, will be disposed at the next 
neutral position in position to communicate 
with the space between the pistons as the 
piston 22 starts to move at the beginning of 

20 

25 



position to be uncovered by the piston 22 

10 

1,303,255 
the next cycle. Exhaust port 44 will be 
just in the rear of the neutral position in 

before it ceases to move at the close of its working cycle and preferably in position to 
be closed by the piston 25 as it ceases to 
OWe. 
For the purpose of controlling the exit of 

the gases from the exhaust port 44, a suit 
able valve may be provided as, for example, 
the spring-pressed disk valve 45 and for the 
purpose of controlling the intake of the 
fuel through the intake port 42 a suitable 

15 

timing 

20. 

25 

80 

valve as 46 may be provided which is pref 
erably mechanically controlled by the rota 
tion of the engine so as to secure the proper 

g of the valve. As illustrated, the 
valve 46 is held inwardly against its seat by 
a spring 47 and is opened by being pressed 
outwardly against the action of the spring 
47 by a lever 48 which is operated by a cam 
roller 49 through the medium of a cam 50 
and a pin 51. The cam 50 and pin 51 are 
carried on a block 52 which is mounted upon 
the cap 5 so as to be able to be adjusted cir 
cumferentially thereon, and the position of 
which is controlled by an arm 53 and a pin 
54 engaging the surface of the cap 5. 
The roller 49 is mounted on a block 55 

which in turn is mounted upon the shaft 10 
for rotation therewith so that the roller 49 
will engage the cam 50 once for each rota 
tion of the shaft, but the point in the rota 
tion of the shaft at which the roller 49 will 35 

40 

45 

engage the cam, 50 may be altered, and thus 
the timing of the valve may be changed by 
the rotation of the block 52 by means of the 
arm 53. The lower end of the pin 51 is of 
sufficient size to engage the end of the lever 
48 at all times in spite of such angular ad 
justment of the block 52. It will be under 
stood that one set of this valve operating 
mechanism will be provided for each inlet 
port and thus by reason of the fact that as 
many rollers 49 will be provided as there are 
inlet ports, the valve 46 will be operated as 

50 
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many times in each revolution as there are 
inlet ports. . . . . . 

For the purpose of procuring the proper. 
lubrication of the interior portions of the 
engine, the shaft 10 may be bored out lon 
gitudinally to provide an oil chamber 56 
and suitable lateral openings may be pro 
vided by means of which this oil chamber 
may communicate with the various bearing 
surfaces as shown at 57. A suitable self 
closing valve may be provided at the en 
trance of the oil chamber through which oil 
may be inserted in the chamber, as shown. 
For the purpose of preventing backward 

motion of the pistons 25 on the disk 13, 

35 

should there be any tendency for it so to 
move at any time in the cycle of operations 
due to improper timing of the ignition, or 
other contributing cause, a suitable ratchet 

8 

mechanism may be provided comprising 
rolls 59 resting in inclined sockets 60 of one 
of the stationary parts of the machine, as 
for example, the internal gear 30, springs 
61 being provided to urge the ball out 
wardly against a coöperating face of the 
disk 13. Because of the inclination of the 
sockets 60 to the radius of the gear, the disk 

... 13 will be free to rotate in one direction, but 
will be locked against rotation in the re 
verse direction. A similar ratchet: mecha 

70 

75 

nism, as shown in Fig. 2, may be provided 
for the other disk, if desired. ... ." 
From the above description the operation 

of the device will be evident. To start the 
engine, the shaft 9 is rotated in the direc 
tion of motion, which rotation will, through 
the train of mechanism above described, 
cause the piston 22 to move from the posi 
tion shown in Fig. 1 in the direction indi 
cated by the arrow, thus uncovering the in 
take port 45 and drawing into the space be 
tween the pistons the motive fluid. When, 
the piston 22 has reached a position at right 
angles to the position shown for it in Fig. 1, 
the piston 25 will start to move, thus closing the intake port and compressing the gas be 
tween pistons until the piston 25 reaches the 
position in which it is shown in Fig. 1. Due 
to the train of mechanism, the continued ro 
tation of the shaft will now start the piston 
22 to move and immediately thereafter, or 
(after the parts have acquired their momen 
tum substantially simultaneously therewith, 
if desired, or even before that), the spark 
causing:ignition of the gases. 
Thus by the above described construction are accomplished, among others, the objects 

hereinabove set forth. 
As many changes could be made in the 

above construction, and many apparently 

may be discharged through the spark plug, 

widely different embodiments of this inven 
tion could be made without departing from 
the scope thereof, it is intended that all 
matter contained in the above description or 

80 
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shown in the accompanying drawings shall 
be interpreted as illustrative and not in a 
limiting sense. . . . . 

It is also to be understood that the lan guage used in the following claims is in 
tended to cover all of the generic and spe 
cific features of the invention herein de 
scribed, and all statements of the scope of 
the invention which, as a matter of lan 
guage, might be said to fall therebetween 

115 

120 
Having described my invention, what I - 

claim as new and desire to 'secure by Let: 
ters Patentis: 

1. A device of the character described 
ton chamber, a shaft coaxial therewith, pis 
tons mounted for movement around said 
shaft in said chamber, means for connecting 
said pistons together adapted to cause them 

25 
comprising, in combination, an annular pis-. 

180 



2. 

to approach and recede from each other as 
they revolve around the axis of the shaft, 
including an annular gear coaxial with the 
piston chamber, an arm rigidly attached to 
the shaft and carrying a pinion in position 
to mesh with the annular gear, a pin eccen 
trically mounted on said pinion, and a mem 

10 

15. 

20 

coöperate. 

tons mounted for movement around said 

includin 

ber rotatable about said shaft and to which 
certain of said pistons are rigidly attached, 
said member being provided with a guide 
Way extending in a radial direction with 
which said pin on said pinion is adapted to 

2. A device of the character described 
comprising, in combination, an annular pis 
ton chamber, a shaft coaxial therewith, pis 
shaft in said chamber, means for connecting 
said pistons together adapted to cause them. 
to approach and recede from each other as 
they revolve around the axis of the shaft 

an annular gear coaxial with the 
piston chamber, an arm rigidly attached to 

25 

30 

the shaft and carrying a pinion in position 
to mesh with the annular gear, a pin eccen 
trically mounted on said pinion, and a mem 
ber rotatable about said shaft and to which 
certain of said pistons are rigidly attached, 
said member being provided with a guide 
way extending in a radial, direction with 
which said pin on said pinion is adapted to 
coöperate, said pin being at a distance from 
the axis of the pinion equal to the pitch 
radius of the pinion. 

3. A device of the character described com 
prising, in combination, an annular piston 

40 

chamber, a shaft coaxial therewith, pistons 
mounted for movement around said shaft in 
said chamber, means for connecting said pis 
tons together adapted to cause them to ap 
proach and recede from each other as they re 
volve around the axis of the shaft includ 
ing a gear coaxial with the shaft, an arm 
rigidly attached to the shaft carrying a pin 

45 ion adapted to mesh with said gear, a pin mounted on an eccentric portion of said pin 
ion, and a member mounted for rotation 

50 

around said shaft to which certain of said 
pistons are ER connected, said member carrying a radially disposed 
to coöperate with said pin. 

4. A device of the character described 
t 

guide adapted 

1,303,255 

comprising, in combination, an annular pis 
ton chamber, a shaft coaxial therewith, two 
sets of pistons mounted for movement around. 
said shaft in said chamber, means for con necting the pistons together adapted to cause 
the pistons of one set to approach and recede 
from the pistons of the other set as the pis 
tons revolve around the axis of the shaft, in 
cluding two members mounted for rotation 
around the shaft to each of which one set of 
Said pistons is rigidly connected, two pinions 
mounted for planetary movement around 
said shaft, and means for connecting an ec 

55 

60 

85 
centric portion of one of said pinions with 
one of said members and an eccentric por 
tion of the other of said pinions with the 
other of said members, said eccentric por 
tions being so adjusted relative to each other 
that when one of said eccentric portions is 
nearest the shaft the other of said eccentric 
portions will be farthest therefrom. 

5. A device of the character described com 
prising, in combination, an annular piston 
chamber, a shaft coaxial therewith, two sets 
of pistons mounted for movement around 
said shaft in said chamber, means for con 
necting the pistons together adapted to cause 
the pistons from one set to approach and re 
cede from the pistons of the other set as the 
pistons revolve around the axis of the shaft 
including two members mounted for rotation 
around the shaft to each of which one set of 
said pistons is rigidly connected, two pinions 
mounted for planetary movement around 
said shaft, means for connecting an eccentric 
portion of one of said pinions with one of 
said members and an eccentric portion of the 
other of said pinions with the other of said 

70 

75 

80 

85 

90 
members, said eccentric portions being se ad 
justed relative to each other that when one of 
said eccentric portions is nearest the shaft the 
other of said eccentric portions will befarthest 
therefrom, the distance between the eccentric 
portions of said pinions and the axis of said 

95 

pinion being equal to the pitch radius of said. 
punions. 
In testimony whereof I affix my signature, 

in the presence of two witnesses. . 
GEORGE. T. CARTER, 

Witnesses: 
FRANK L. KRAEMER, 
L. A. WATson. 


