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UNITED STATES PATENT OFFICE 
PUMP, court of OR, THE KE V 

Application June 19, 1939, Serial No. 279,924 
16 Claims. (C1. 103-145) 

The present invention relates to a device for 
compressing or pumping fluids. It is to be under 
stood, however, that the invention is not limited 
to such uses as a pump or compressor but may 
also be employed as an engine, meter or the like. 
One of the objects of the present invention is 

to provide a device of the type indicated having 
a piston in the form of a disk adapted to oscillate 
as it reciprocates in a work-chamber. 
Another object of the invention is to provide 

a device of the type indicated wherein the oscil 
lation of the piston controls the intake and ex 
haust of fluid to and from the work-chamber. 
Another object of the invention is to provide a 

device of the type indicated in which the piston 
disk is directly driven by eccentric means to 
cause it to oscillate about its center as it recipro 
cates along the axis of the chamber. 
Another object of the invention is to provide a 

device of the type indicated wherein ports in the 
piston-disk move in closed orbits and register 
with intake and exhaust ports arranged in said 
Orbits on the casing to control the intake and 
exhaust of fluid to and from the work-chamber. 
Another object of the invention is to provide 

a device of the type indicated which is double 
acting in that the piston is adapted to pump and 
Compress fluids in the Work-chamber during its 
movement in either direction. 

Still another object of the invention is to pro 
wide a device of the type indicated which is of 
extremely simple construction and comprising 
few parts to adapt it for economical manufac 
ture while at the same time being efficient in per 
forming its intended functions. 

Further objects of the invention are set forth 
in the following Specification. Which describes a 
preferred embodiment of the invention, by way 
of example, as illustrated by the accompanying 
drawings. In the drawings: 

Fig. 1 is a perspective view of a pump incor 
porating the novel features of the present in 
vention; 

Fig. 2 is an enlarged sectional view through the 
pump illustrating the piston at one end of the 
work-chamber and showing the valve-ports in 
the piston positioned between the intake and 
exhaust ports in the casing; 

Fig. 3 is a view similar to Fig. 2 illustrating 
the eccentric driving means for the piston rotated 
90° from the position illustrated in Fig. 2 and 
indicating the combined reciprocation and os 
cillation of the piston-disk to register the portS 
in the piston-disk with the intake and exhaust 
ports at opposite ends of the casing: 
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Fig. 4 is a view similar to Fig. 2 showing the 
relative position of the piston and valve-ports 
after the eccentric driving means has been ro 
tated 180° from the position illustrated in Fig. 2; 

Fig. 5 is a view similar to Fig. 2 illustrating the 
combined reciprocation and oscillation of the 
piston-disk in a reverse direction by rotation of 
the eccentric driving means 270° from the posi 
tion illustrated in Fig. 2 and showing the ports 
in the piston in registry with the intake and ex 
haust ports opposite from those illustrated in 
Fig. 3; - 

Fig. 6 is a transverse sectional view on line 6-6 
of Fig. 2 showing the eccentric driving means 
Seated in a circular recess in the piston; 

Fig. 7 is a transverse sectional view on line 
7-7 of Fig. 3 showing the ports in the piston in 
registry with one of the pairs of intake and ex 
haust ports in the casing; 

Fig. 8 is a view similar to Fig. 2 showing a . 
modified form of construction incorporating 
shoes at the opposite sides of the piston-disk; 

Fig. 9 is a view similar to Fig. 8 illustrating the 
eccentric driving means rotated 90° from the 
position illustrated in Fig. 8 and showing the 
fluid being compressed and exhausted from the 
Compartment at one end of the chamber and 
entering the compartment at the opposite end of 
the chamber; 

Fig. 10 is a view similar to Fig. 8 illustrating 
the eccentric driving means rotated 180° from 
the position illustrated in Fig. 8 and showing 
the piston at the opposite end of the chamber; 

Fig. 11 is a transverse sectional view on line 
! - of Fig. 10 showing the rectangular form 
of the ends of the shoes and the fluid-port there 
between; and - - 

Fig. 12 is a diagrammatic view illustrating a 
lubrication system for the pump. 
The present invention comprises in general an 

elongate chamber and a piston of disk form 
adapted to reciprocate and oscillate in said cham 
ber. The disk may engage directly With the side 
walls of the chamber or shoes may be provided 
between the disk and casing, but in either case 
the piston means is in sealing engagement with 
the walls of the chamber to divide it into sepa 
rate Compartments. An eccentric driving means 
is seated in a circular recess in the piston-disk 
and when rotated it simultaneously reciprocates 
and OScillates the piston. Walve-ports in the pis 
ton-disk communicate with the compartments at 
Opposite ends of the piston and terminate in 
openings at one side of the disk which alternately 
register with intake and exhaust ports in the 

  



2 
casing. In other words, the piston itself con 
stitutes the valves for controlling the intake and 
exhaust of fluids to and from the chamber. 
The embodiment of the invention illustrated 

in FigS. 1 to 7 of the drawings comprises a cas 
ing 2 having a Work-chamber 3. formed therein. 
Preferably, the casing 2 consists of a body-mem 
ber 4 having a central opening therein of the 
desired contour to form the chamber 3, and 
closure plates 5 and 6 at the opposite sides of 
the body-member. The body-member 4, and 
closure plates 5 and 6 are held in assembled re 
lationship by means of bolts 7 extending through 
the parts adjacent their marginal sides. 
be understood, however, that the body-member 4 
and one closure plate 5 may be made integral 
and the chamber 3 formed therein by a routing 
or other machining operation... As illustrated in 
Figs. 2 and 6, the chamber 3 has semi-circular, 
walls 8 and 9 connected by parallel walls ?o in 
the body-member 4 and parallel side walls formed 
by the closure plates. 5. and 6. A tubular bearing 

is: provided. On the: closure...plate 5, having a 
central bore 2, therein. The casing 2 may be 
Supported in any suitable; nanner and, as herein 
illustrated, the closure plates 5 and 6 have lat 
eral feet 3. With holes 4 therein for adapting the 
casing to be bolted to any suitable support. The 
body-member 4 and closure plates 5 and 6 may 
be cast and machined, but preferably they are 
manufactured from sheet-metal with the feet 3 
and bearing welded thereto. 
The closure plate 6 has opposite pairs of intake 

ports 20, 2 and exhaust ports 22, 23 formed 
therein. As illustrated in Figs. 2 and 7 the ports : 
20, 21, 22 and 23 are in the form of recessed slots 
With the pair of intakeports 20, and 2 arranged 
On One side of the longitudinal axis of the cham 
ber 3 and the pair of exhaust ports 22 and 23 
arranged on the opposite side of said axis. The 
intake and exhaust ports 20 and 22 are arranged 
Opposite. ... each other adjacent one end of the 
chamber 3, while the intake and exhaust ports 2 
and 23 are similarly arranged adjacent the op 
posite end of the chamber. The opposite intake 
and exhaust ports 20, 22 and 2, 23 are located 
in the orbit of movement of ports in a piston, to 
be later described, and may vary in shape and 
size for any particular design of pump. The in 
take ports 20 and 2 are connected to a common : 
Supply by the branched ends of a substantially 
Y-shaped conduit, or pipefitting 24, see Fig. 1, 
extending through holes in the closure plate 6 
and welded or soldered thereto and the exhaust 
portS 22 and 23 are similarly connected by a Y 
shaped conduit 25. 
The piston 30 is in the form of a disk mounted 

in the chamber 3 and having a radius equal to 
the radius of the semi-circular end walls 8 and 
9 and a width or thickness equal to that of the 
body-member 4. Thus, the periphery of the pis 
ton 30 closely fits against the walls O and inner 
faces of the closure plates 5 and 6 to divide the 
chamber 3 into separate compartments 3 and 
32. The piston-disk 30- is provided with ports 
33 and 34 communicating with the opposite com 
partments 3 and 32 and terminating in spaced 
relation on one flat side of the disk. As illus 
trated in Figs. 2 and 7, the ports. 33 and 34 are 
arranged at diametrically opposite points on the 
periphery of the piston-disk and extend radially 
inwardly and then outwardly to the side of the 
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comprise a drive-shaft 40 journaled in the bore 
f2 of the bearing if on the closure plate 5 and 
having an eccentric disk 4 formed on or se 
cured to the inner end of the shaft. Preferably 
the eccentric disk 4 is made integral with the 
drive-shaft 40 and is adapted to seat in the cir 
cular recess, 37 in the piston-disk. A pulley 42 
may be connected to the drive-shaft 40 at its 
outer end, as by a set-screw 43, or any other suit 
able means may be used to turn the shaft. 
The construction and relationship of the 

parts may be varied through a wide range to ef 
fect different conditions of operation. For ex 
ample, a relatively slight eccentricity of the disk 
4 with respect to the drive-shaft 40 will pro 
vide a greater mechanical advantage to drive 
the piston with relatively small side pressures 
thereOn. Such an arrangement would have the 
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disk. A circular recess 37 is formed in the disk 
30 on the opposite side from the ports 33 and 34. 
The driving means for the piston-disk 30 may 

limitation of relatively small capacity and a rel 
atively small orbit of movement of the ports 33 
and 34 in the piston 30. A relatively great, ec 
centricity of the disk 4 with respect to the drive 
shaft 40 will give a greater capacity and a larger 
Orbit of movement of the valve ports. 33 and 34 
but with a reduction of the mechanical advan 
tage to drive the piston-disk 30 and an increase 
in the side pressure on the piston-disk. The ad 
vantage and disadvantages approach, each other 
to give an optimun average of capacity, mechan 
ical advantage and valve-port movement when 
the eccentricity of the disk. 4f with respect to the 
drive-shaft 40 is midway. between its opposite 
limits. It will be understood, however, that for 
a particular condition of use of the device a par 
ticular relationship of the parts would be desir 
able. If the device were to be used to compress 
gases at low. pressure; a relatively large eccen 
tricity would be desirable, but if the device were 
to be used to compress, gas at a high pressure a 
relatively small eccentricity would be preferable. 
The eccentricity of the disk 4 with respect to 

the drive-shaft, 40 may be varied from zero, as 
One limit, to a value approaching the distance 
between the center of the disk 41 and the center 

5 of the piston-disk.30 as the other limit. If the 
eccentricity of the disk 4 with respect to the 
drive-shaft 40 is equal to the distance between 
the center of the eccentric disk and the center of 
the piston-disk 30 the latter will rotate instead of 
oscillate and if the eccentricity is greater the 
piston-disk will jam against the side walls. O of 
the chamber 3. Between these limits of eccen 
tricity the piston-disk. 39 will simultaneously 
reciprocate and Oscillate and the relative move 

5 ment varies directly with the eccentricity. 
The ends of the valve-ports 33 and 34 in the 

piston-disk.30 may belocated at any point on the 
Side thereof, and their orbits of movement will 
Vary in shape and size depending upon their par 
ticular location. When the end of the port 33 is 
located on the piston-disk 30 between the center 
of the eccentric disk. 4, and the center of the 
piston-disk its orbit will be egg-shaped and flat 
tened in the direction of longitudinal movement 
of the piston-disk. When located between the 
center of the eccentric disk 4f and edge of the 
piston-disk 30 the orbit will be a distorted oval 
flattened in the direction of oscillation of the pis 
ton-disk. As illustrated in the drawings the end 
of the port 33 is located on the piston-disk 30 at 
a point coincident with the center of the eccen 
tric disk 4 and moves in a circular orbit. The 
end of the port 34 is arranged on the side of the 
piston-disk 30, at a point, diametrically opposite 
the end of the port 33 but does not move in a true 
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circle due to the combined harmonic and recipro 
catory notion of the latter. The distortion of the 
orbit of movement of the end of the valve-port 
34 from a true circle is so slight, however, as to be 
practically negligible. As stated above the intake 
and exhaust ports 20, 2, 22 and 23 in the cover 
plate 6 of the casing 2 are arranged in the orbits 
of movement of the ends of the valve-ports 33 
and 34 in the piston-disk 30 and the ports 2 and 
23 are made slightly wider than the width of the 
port 34 in the piston-disk to compensate for the 
slight variation of its orbit of movement from a 
true circle. One embodiment of the pump having 
now been described in detail its mode of opera 
tion is explained as follows: 
ASSuming the parts of the device to be in the 

relationship illustrated in Fig. 2, upon rotation 
of the drive-shaft, 40 to the position illustrated in 
Fig. 3 the crank-arm between the centers of the 
drive-shaft and the eccentric disk 4 moves from 
a vertical to a horizontal position. The shifting 
of said crank-arm with the rotation of the eccen 
tric disk 4 in the circular recess 37 of the piston 
disk 30 moves the latter upwardly and simultane 
ously rocks it about its axis in a clockwise direc 
tion, see Fig. 3. At the beginning of the move 
ment of the piston-disk 30 the inner ends of the 
ports 33 and 34 are brought into register with 
the exhaust port 22 and intake port 2 f, respec 
tively, and due to the shape of said ports they : 
continue to register as the piston-disk is simul 
taneously reciprocated and oscillated. During 
the upward movement of the piston-disk 30 the 
fluid in the compartment 3 is compressed and 
forced outwardly through the port 33 in the pis 
ton-disk, exhaust port 22 in the casing and con 
duit 25 connecting the exhaust ports to a suitable 
receiver. Simultaneously, fluid is drawn into the 
compartment 32 below. the piston-disk 30 through 
the conduit 24, intake port 2 f, and port 34 in the 
piston-disk, the opposite intake and exhaust ports 
20 and 23 of each pair being in sealing engage 
ment With the side of the piston-disk. 
Upon continued rotation of the drive-shaft 46 

and eccentric disk 4 from the position illus 
trated in Fig. 3 to that illustrated in Fig. 4 the 
crank-arm of the eccentric disk 4 moves from 
a horizontal to a vertical position causing the 
piston-disk 30 to continue its upward motion, but 
to rock in the opposite or counter-clockwise di- 5 
rection. During the continued upward movement 
of the piston-disk 30 the fluid in the compart 
ment 3 continues to be exhausted and the con 
partment 32 continues to be supplied with fluid 
until the valve-ports 33 and 34 in the piston 
disk move out of register With the exhaust-port 
22 and intake port 2, respectively. The exhaust 
port 22 is preferably arranged to register with 
the port 33 until the piston-disk 3 has completed 
its upward stroke. 
the piston-disk 30 and the semi-circular end 8 
of the chamber 3 a very close clearance is ob 
tained. At the very end of the up-stroke of the 
piston-disk 30 the valve port 33 therein moves 
out of register with the exhaust port 22 as illus 
trated in Fig. 4. 
As the eccentric disk 4 continues its rotation 

from the position shown in Fig. 4 to that shown 
in Fig. 5 the crank-arm of the eccentric moves 
from a vertical to a horizontal position, but on 7 
the opposite side of the longitudinal axis of the 
work-chamber 3 from that previously described 
to move the piston-disk 30 downwardly and con 
tinue to rock it in a counter-clockwise direction. 
Thus, the port 33 in the piston-disk 30 is brought 

Due to the circular form of 
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into register with the intake port 20 and port 
34 is brought into register with the exhaust port 
23 as shown in Fig. 5. Downward movement 
of the piston-disk 30 causes the fluid in the com 
partment 32 to exhaust through the port 34, ex 
haust port 23 and conduit 25 and the compart 
ment 3 f to be supplied with fluid through the 
conduit 24, intake por 20 and port 33 in the pis 
ton-disk. The exhaust and intake of fluid con 
tinues during the down-stroke of the piston-disk 
30 in the same manner as explained above with 
respect to the up-stroke of the piston-disk until 
the latter returns to the position illustrated in 
Fig. 2. 
By the above explained method of operation 

the device functions as a double-acting pump or 
compressor during each revolution of the drive 
shaft 40 and the oscillation of the piston-disk 
30 controls the intake and exhaust of the fluid. 
It will be noted that the piston has its greatest 
lateral or oscillatory movement and its least re 
ciprocatory... movement at the ends of its stroke 
in either direction due to the harmonic motion 
of any point on the periphery of the eccentric 
disk 4 f. The increased lateral movement of the 
piston-disk 30 at the time when the ports 33 and 
34 in the latter are shifted out of registry with 
the exhaust ports 22 and 23 to register with the 
intake ports 20 and 2 in the casing 2, or vice 
versa, gives an optimum operating condition. 

Figs. 8 to 11 of the drawings illustrate a modi 
fied form of construction of the device incorpo 
rating shoes 50 at each side of a disk 51 to pro 
vide a piston of rectangular outline. In this 
modified construction the work-chamber 52 is 
of rectangular form to accommodate the rectan 
gular piston. Preferably, the shoes 50 have arcu 
ate faces 53 of the same radius as the periphery 
of the disk 5. and extend throughout substan 
tially the whole circumference thereof with only 
a slight clearance between their ends. The top 
54 and bottom 55 of each shoe 50 is arranged 
parallel to the ends 56 and 57 of the chamber 
52 to cooperate therewith with a close fit and the 

5 sides of each shoe are adapted to slide on the re 
spective side walls 59 and 60 of the work-cham 
ber 52. Arcuate recesses 6 and 62 are provided 
on the inside face of each shoe 50 adjacent its 
Opposite ends for cooperation with the ends of 
the ports 63 and 64 in the periphery of the disk 
5 and recesses 65 and 66 at the ends of the arcu 
ate recesses provide for communication with the 
compartments at opposite sides of the piston. 
A lubricating system is preferably provided in 

the device for supplying lubricant to the relative 
ly movable parts and to further act as a seal be 
tWeen the piston and the side walls of the cham 
ber 3 or 52. As illustrated in Fig. 9, an oil-well 
in the form of a bore O is provided at the cen 
ter of the disk 5? and the intake ports 20 and 
2 in the casing have oil-grooves 7 and T2 adapt 
ed to overlie the edge of the oil-well during the 
combined reciprocation and oscillation of the 
disk. Thus, Small amounts of lubricant are sup 
plied to the compartments at opposite sides of 
the piston which are distributed by the movement, 
of the piston-disk 5. It will be understood that 
oil-grooves, (not herein shown) may be provided 
in the side of the piston-disk 5 to extend 
radially from the oil-well 79 to the bearing sur 
faces of the shoes 50. In Fig. 12 an oil separator 
73 is illustrated in the line on the high pressure 
side of the device for separating the lubricant 
from the fluid and returning it to the oil-well 

in the piston-disk 5 through a pipe 74 con 

  



4 
necting the separatoi with the interior of the 
chamber. : " : . . . . 
The device of modified construction illustrated 

in Figs. 8 to 11 operates in the same manner as 
that illustrated in Figs. 1 to. 7. Rotation of the 
eccentric disk 4 causes the piston-disk 5 to 
reciprocate and oscillate simultaneously to com 
pressor pumpfiuid and control the opening and 
closing of the intake and exhaust ports. The 
periphery of the piston-disk 5, however, bears 
against the shoes 50 throughout Substantially its 
whole circumference to provide a tight seal and 
the shoes reciprocate on the side walls of the 
chamber 52. It is to be noted that the pressure 
of the fluid acting against the ends of the shoes 
50 tends to wedge them between the disk 5 and 
the side walls of the chamber 52 to provide an 
effective seal therebetween. During the com 
bined reciprocation and oscillation of the disk 
5 lubricant is distributed from the oil-well. To 
to lubricate the relatively movable parts and it 
further helps to seal the points of contact be 
tween the piston and the side walls of the cham 
ber 5 in the casing. 

It will be observed from the foregoing descrip 
tion that the present invention provides a device 
particularly well adapted, for compressing or 
pumping fluids and which has a minimum num 
ber of parts of simple and compact construction. 
It will be observed further that the invention pro 
vides a construction wherein a single element 
constitutes both a piston and the Valves for Con 
trolling the intake and exhaust of fluid to and 
from a Work-chamber. . 
While two embodiments only of the present 

invention are herein: shown and described, it is 
to be understood that various other modifica 
tions may be made in the structure and arrange 
ment of the elements without departing from the 
spirit or scope of the invention. - 
Therefore, without limiting myself in this re 

Spect, 
I claim: 
1. In a device of the type indicated, a casing 

having a chamber thereins with parallel side 
walls, a disk having its opposite flat faces en 
gaging the parallel side walls of the chamber, and 
means for reciprocating and oscillating the disk 
in the chamber, said casing having inlet and out 
let ports and said disk having a port communi 
cating with the chamber and cooperating with 
the valve ports in the casing, during its recip 
rocation and Oscillation. 

2. In a device of the type indicated, a casing 
having a chamber therein, a piston in said cham 
ber comprising a disk dividing the chamber into 
separate compartments, said disk having parallel 
fiat faces and a cylindrical periphery, means for 
reciprocating and oscillating said disk in the 
chamber in a plane parallel to the flat faces of 
the disk, and valve-means communicating with 
the separate compartments. 

3. In a device of the type indicated, a casing 
having an elongate chamber therein with inlet 
and outlet ports, at the side of the chamber, 
means in sealing engagement with the Walls of 
said chamber to divide the latter into separate 
compartments comprising a disk having ports 
adapted for communication with the inlet and 
outlet ports in the casing and the Gompartments, 
and means for reciprocating and oscillating said 
disk in said chamber in a plane normal to the 
axis of the disk. 

4. In a device of the type indicated, a casing 
having a chamber. With parallel side Walls and 
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valve ports: therein, means in sealing engage 
ment with the parallel side walls of the chamber 
comprising a disk having a port therein commun 
icating with the chamber and one side of the 
disk, and means for simultaneously reciprocat 
ing and oscillating said disk, the port in the disk 
moving into and out of register with the ports 
in the casing during the oscillation of the disk 
to control the flow of fluid to and from the cham 
ber. 

5. In a device of the type indicated, a casing 
having a chambertherein with parallel side walls, 
a disk in said chamber, said disk having its op 
posite faces in sealing engagement with the par 
allel side walls of the chamber, means' for. Si 
multaneously reciprocating and oscillating said 
disk in a plane. normal to its axis, inlet and Out 
let valve ports in the casing, and a valve port in 
the disk communicating with the chamber and 
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adapted to move into and out of registry with the 
inlet and outlet ports in the casing during the 
reciprocation and oscillation of the disk. 

6. In a device of the type indicated, a casing 
having a chamber therein, means in sealing en 
gagement with the walls of the chamber com 
prising a disk and shoes at opposite sides of the 
disk having bearing surfaces engageable with 
the disk and the side walls of the chamber, and 
means for reciprocating and oscillating said disk 
in the chamber, said casing having inlet and out 
let ports and said sealing means having a port 
communicating with the chamber and the in 
let and outlet ports in the casing during recip 
rocation and oscillation of the disk. 

7. In a device of the type indicated, a casing 
having a rectangular chamber therein with in 
let and outlet ports in one of the side walls there 
of, means in sealing engagement with the walls 
of the chamber and dividing the latter into sepa 
rate compartments, said means comprising a disk 
and shoes at opposite sides thereof to provide a 
rectangular piston, and eccentric means for re 
ciprocating and oscillating the disk, said disk 
having ports communicating with the separate 
compartments and adapted for registry with the 
inlet and outlet ports in the wall of the casing 
as the disk is reciprocated and oscillated. 

8. In a device of the type indicated, a casing 
having a chamber and inlet and Outlet ports 
therein, a piston in sealing engagement with the 
walls of the chamber comprising a disk and bear 
ing means embracing the disk with bearing sur 
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5. 

faces engageable with the disk and side Walls of 
the chamber, and means for reciprocating and 
Oscillating said disk in the chamber, said piston 
having a valve port communicating with the 
chamber and cooperating with the inlet and out 
let ports in the casing during the reciprocation 
and oscillation of the disk. 

9. In a device of the type indicated, a casing 
having a rectangular prismoidal chamber with 
Semi-cylindrical ends, a disk in sealing engage 
ment with the Walls of the chamber and dividing 
the latter into separate compartments, said disk 
having ports at one side communicating with the 
Separate compartments, eccentric means for si 
multaneously reciprocating and oscillating the 
disk, and intake and exhaust ports in the cas 
ing adapted to cooperate with the ports in the 
disk, during the oscillation of the latter. 

10. In a device of the type indicated, a casing 
having a chamber and inlet and outlet ports 
therein, means in sealing engagement with the 
Walls of the chamber comprising, a disk having a 
circular recess in the side thereof, and a rotat 
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able eccentric in the recess in the disk for recip 
rocating and Oscillating the latter, said disk hav 
ing a port communicating with the chamber and 
the inlet and outlet ports in the casing. 

11. In a device of the type indicated, a casing 
having an elongate chamber therein, said cham 
ber having parallel side Walls with inlet and ex 
haust ports therein, means in sealing engage 
ment with the parallel side walls of the cham 
ber comprising a disk having a port communi 
Cating With the chamber and adapted to alter 
nately move into and out of register with the 
inlet and exhaust ports in the casing, and ec 
centric means for simultaneously reciprocating 
and Oscillating the disk, the alternate registra 
tion of the port in the disk with the ports in the 
casing being controlled by the oscillation of Said 
disk. 

12. In a device of the type indicated, a casing 
having an elongate chamber therein, means in 
Sealing engagement with the walls of the cham 
ber comprising a disk, said disk having a circu 
lar recess and a port in the side thereof com 
municating with the chamber, an eccentric ro 
tatable in the recess in the disk for simultaneous 
ly reciprocating and Oscillating the latter in the 
chamber, Said Compound movement of Said disk 
causing the port in the side thereof to move in a 
predetermined closed orbit, and intake and ex 
haust ports in the side of the casing arranged 
in the orbit of movement of the port in the disk 
for registry therewith. 

13. In a device of the type indicated, a casing 
having an elongate chamber therein with paral 
lel side Walls and Opposite pairs of intake and 
exhaust ports in One side Wall thereof, means 
in Sealing engagement With the parallel side Walls 
of the chamber dividing the latter into separate 
Compartments, said last-named means compris 
ing a disk having ports communicating with the 
opposite compartments of the chamber and the 
intake and exhaust ports in the side Wall of the 
chamber, and eccentric means for simultaneously 
reciprocating and oscillating the latter, the os 
Cillation of Said disk controlling the registry of 
the ports in the disk with the intake and exhaust 
ports in the chamber. 

14. In a device of the type indicated, a casing 

O 

5 
having an elongate chamber therein with inlet 
and outlet ports at the side of the chamber, 
means in sealing engagement with the walls of 
said chamber comprising a disk having a circu 
lar recess in one side thereof and a port adapted 
for Communication With the inlet and outlet ports 
in the casing and the chamber, and a drive 
shaft journaled in said casing and having a 
disk eccentrically mounted on the end thereof 
and Seated in the recess in the first-mentioned 
disk, rotation of said eccentric disk causing said 
first-mentioned disk to simultaneously reciprocate 
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and Oscillate in the chamber. 
15. In a device of the type indicated, a casing 

having an elongate chamber therein, a disk hav 
ing opposite parallel flat faces mounted in the 
chamber, the diameter of said disk being sub 
stantially equal to the distance between the lat 
eral Walls of the chamber and its cross-sectional 
dimension being substantially equal to the dis 
tance between the forward and rearward walls 
of the chamber to adapt it for sealing engage 
ment with the sides of the latter, means for 
reciprocating and oscillating said disk in the 
chamber in a plane parallel to the flat faces of 
the disk, and valve-means communicating with 
the chamber. 

16. In a device of the type indicated, a casing 
having an elongate chamber therein, means in 
Sealing engagement with the walls of the cham 
ber dividing the latter into separate compart 
ments, said means comprising a disk having a cir 
cular recess at one side of its center and oppo 
site ports at one side thereof communicating 
With the separate compartments, an eccentric ro 
tatable in the recess in the disk for simultaneous 
ly reciprocating and oscillating the latter in the 
chamber, said compound movement of said disk 
causing the ports in the side thereof to move in 
predetermined closed orbits, and a pair of intake 
ports in the side wall of the casing at one side 
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of the longitudinal axis of the chamber and a 
pair of exhaust ports at the opposite side of said 
axis, said inlet and exhaust ports being arranged 
in the orbits of movement of the ports in the 
disk for registry therewith. 
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