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UNITED STATES 
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PATENT OFFICE 
ROBER . KING, OF RICHMOND, VIRGINIA 

COPRESSOR, 

Application filed May 28, 1926. Serial No. 112,342. 

This invention relates to compressors and 
more particularly to a compressor adapted 
for use in connection with domestic refrig 
erating systems. 

5 An important object of the invention is to 
provide a novel form of motor-compressor 
unit of simple compact construction particu 
larly adapted for use in connection with do 
mestic refrigerating systems. 

10 A further object is to provide a novel form 
of compressor mounted directly in a pressure 
receiving chamber and forming substantially 
a part thereof, thus economizing on the space 
required for the unit and eliminating pip 

15 ing connections from the compressor to a 
Separate pressure tank or chamber. 
A further object is to provide a novel com 

pressor of the sliding piston type which is 
economical and highly efficient in operation. 

20 A further object is to provide a compressor 
of the type referred to provided with means 
for forming oil seals around the moving parts 
to prevent leakage of the fluid being com 
pressed, thus materially increasing the effi 

25 ciency of the unit. 
A further object is to provide a compressor 

of the sliding-piston type having novel forms 
of inlet and outlet connections. 
A further object is to provide a compressor 

30 of the type just mentioned wherein the inlet 
and outlet connections include novel angular 
ly arranged ports communicating with the 
compressor cylinder through the inner sur 
face thereof, the ports being angularly ar 

85 ranged with respect to the plane of rotation 
of the rotating element to minimize wear at 
the ends of the sliding piston. 
A further object is to provide a compressor 

mounted directly in the pressure tank or 
40 chamber, the latter being provided with a 

body of a lubricant, and to provide a novel 
form of means for supplying lubricant to 
the compressor to form seals around the slid 
Eg pistons to prevent leakage of fluid there 

45 ow. 
A further object is to provide a novel form 

of sliding piston which is adapted to cooper 
ate with other elements of the compressor in 
such a manner that the outer edges of the slid 

50 ing pistons are maintained in close contact 

with the walls of the cylinder in wihch they 
rotate. 
A further object is to provide a motor 

compressor unit having the shafts of the mo 
tor and compressor directly connected to each 
other, and to provide novel means for pre 
venting leakage of oil and fluid past the shaft 
of the compressor. 
Other objects and advantages of the in 

vention will become apparent during the 
course of the following description. 

In the drawings I have shown one embodi 
ment of the invention. In this showing: 

Figure 1 is a central vertical sectional view 
through the motor-compressor, the motor be 
ing shown in elevation, m 

Figure 2 is a detail perspective of the rotor, 
Figure 3 is a detail perspective view of a 

portion of the compressor shaft sealing 
means, 

Figure 4 is a section on line 4-4 of Fig 
ure 1. 

Figure 5 is an enlarged view similar to 
Figure 1, taken at a different angle, 

Figure 6 is a detail perspective view of one 
of the sliding pistons and its packing key, 
Figure 7 is a section on line 7-7 of Fig 

ure 5, m 
Figure 8 is a section taken substantially 

on line 8-8 of Figure 5, 
Figure 9 is an enlarged view similar to 

Figure 5, taken substantially in the same 
plane as Figure 1, 

Figure 10 is a detail section on line 10-10 
of Figure 7, 

Figure 11 is a similar view of the com 
pressor cylinder taken substantially on line 
11-11 of Figure 7, 
Figure 12 is a detail section on line 12-12 

of Figure 9, and, 
Figure 13 is a detail fragmentary section 

of the sealing ring and diaphragm. 
Referring to the drawings the numeral 10 

designates a pressure tank or casing as a 
whole preferably cast integral and provided 
with a closed end 11 having heat radiating 
fins or flanges 12 on its outerface. The casing 
10 is substantially cylindrical and is pro 
vided on its outer face with similar heat 
radiating fins 13. The casing is provided 
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with a boss 14 having internally threaded 
openings 15 to receive suitable bolts whereby 
the casing may be mounted upon any desired 
form of supporting base. The end of the 
casing 10 opposite the head 11 is open and is 
provided with a flange 16 having a machined 
outerface for a purpose to be described. The 
casing 10 is further provided centrally of its 
top portion with an internally threaded open 
ing 17 communicating with the interior of 
the casing. The opening 17 is adapted for 
connection through suitable piping with the 
other elements of a domestic or other refrig 
erating system. A plug 18 is threaded in the 
inner end of the opening 17 and is formed 
integral with a plate 19. A plurality of con 
ical sections of wire 20 are carried by the 
plate 19 to act as oil collectors in a manner 
to be described. 

Referring to Figures 1,5 and 9, the numeral 
21 designates a compressor head as a whole. 
This head is preferably formed of cast iron 
and has a relatively heavy substantially cylin 
drical body portion 22 having radiating fins 
23 formed on its outer surface. The head 21 is provided with an axial opening 24 form 
inga bearing for a compressor shaft to be de 
scribed. The inner face 25 of the head 21 is 
machined and is arranged at right angles to 
the axis of the opening 24. Inwardly of the 
face 25 the head 21 is provided with a hub 
26 the outer surface of which is turned to a 
true circle eccentric to the axis of the opening 
24. The body 22 is provided with a radial 
opening 27.communicating at its inner end 
with the axial opening 24, the outer end of the opening 27 being enlarged and internally 
threaded as at 28 to receive the threaded end 
of a connecting plug 29. The head 21 is 
further provided with a relatively large inlet 
passage 80 communigating with a radial pas 
sage 31 formed in the upper portion of the 
head 21. The head 21is provided at its outer 
portion with a radial flange 32 through which 
the passage 31 extends, the outer end of this 
port being closed by a suitable plug 33. The 
passage 30 is drilled through the outer face 
of the head 21, and the outer end of this port 
may be closed by a plug 34. A pipe 35 is 
tapped into the head 21 to communicate with 
the passage 81. The opposite end of the pipe 
85 is connected with a suitable source of fluid 
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Supply forming a part of the refrigerating 
system. -The body 22 of the head 21 projects 
into the casing 10 as clearly shown in Figure 
1, and the head is maintained in position by 
gts 36 passing through the radial flange 
A compressor cylinder 37 is arranged 

against the inner face 25 of the head 21. This 
cylinder is arranged concentric with the outer 
e of the hub 26, and is provided on its out r surface with heat radiating fins 38. The 
E. end faces of the cylinder 37 are ma chined, and accordingly it will be apparent 

,752,09s. 

that the adjacent faces of the cylinder and 
the head 21 seat tightly against each other. 
The cylinder 37 is provided at one side with a 
series of arcuate inlet ports 39, as clearly 
shown in Figures 5 and 7. These ports are 
arranged parallel to each other, but are angul 
larly arranged with respectto the planes of the 
contacting faces of the head 21 and cylinder 
37. An inlet passage 40 is drilled through the 
E. 37 parallel to the axis thereof, and 
this passage intersects the ports 39 and there 
by communicates with these ports. As clear 
ly shown in Figure 5, the passage 40 extends 
entirely through the wall of the cylinder and 
communicates with the passage 30 in the head 
21. The cylinder 37 is similarly provided 
with a series of outlet ports 41, as shown in 
Figures 7, 10 and 11. These ports also are 
angularly arranged with respect to the end 
faces of the cylinder and communicate with a 
longitudinal passage 42 drilled through or 
otherwise formed in the cylinder 37. The 
cylinder 37 is provided preferably centrally 
of the length thereof with a radial passage 43 
communicating at its inner end with the pas 
sage 42 and at its outer end with the interior 
of the casing 10, as shown in Figure 7. 
The cylinder is closed at its inner end by 

a suitable head 44. This head is provided on 
its outerface and at its periphery with heatra 
diating fins 45. The inner face of the head 44 
is machined to form a perfect fit against the 
inner end of the cylinder, and bolts 46 pass 
through the head 44 and cylinder 37 and are 
threaded into the head 21. It will be obvious 
that the cylinder and the two cylinder heads 
are securely fastened together to form a 
closed cylinder in which the compression of 
the fluid takes place in a manner to be de 
scribed. The head 44 is provided on itsinner 
face with a hub 47 having an opening 48 
therein concentric with the opening 24 and 
forming therewith a coacting bearing to re 
ceive the compressor shaft to be described. 
The outer face of the hub 47 is arranged ec 
centric to the opening 48, but concentric and 
in alinement with the outer face of the hub 
26 previously described. 
A rotor 49, shown in detail in Figure 2 of 

the drawings, is mounted to rotate within the 
cylinder 37. The rotor includes a shaft por 
tion 50, the outer end of which isiournalled in 
the bearing 48 of the compressor head 44. 
The inner end of the shaft 50 is journalled in 
the axial opening 24, as clearly shown in Fig 
ure 5. The shaft 50 is provided with an elon 
gated reduced end 51 for a purpose to be de 
scribed. The rotor further includes a radial 
angular portion 52 preferably formed inte 
gral with the shaft 50 and provided with an 
outer substantially cylindrical member 53. 
The rotor is divided by a series of radial slots 
54 in which are arranged a plurality of slid 
able pistons 55 shown in detail in Figure 6. 
As clearly shown in Figure 5, the hubs 26 and 
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47 project into the rotor and slidably engage 
- the inner faces of the sliding pistons. Each 
of the pistons 55 is formed as shown in Fig 
ure 6. The central flattened portion. 56 of 
the piston corresponds in width to the ra 
dial portion 52 of the rotor, and out 
wardly of the central portion 56 each 
end of the inner edge face of each pis 
ton is formed with a central curved raised 
portion 57 which connects with curved de 
pressions 58 on each side thereof. The end 
portions of the inner edge faces of the pistons 
contact with the outer eccentric faces of the 
hubs 26 and 47 whereby the sliding action of 

is the pistons is accomplished in a manner to be 
described. The shaft 50 is provided with an 
axial oil passage 59 which may be closed at 
its outer end by a plug 60. The inner end of 
the passage 59 communicates with radial pas 

20 sages 61. At the ends of the passages 61, the 
shaft is provided with an annular groove 62 
which communicates with the passage 27, to 
receive lubricant therefrom. Within the ro 
tor proper, the shaft 50 is provided with pairs 

25 of allined passages 63, and outwardly of these 
passages, the shaft is provided with annular 
grooves 64. The hubs. 26 and 47 also are pro 
vided with radial passages. 65, the inner ends 
of which communicate with the grooves 64 to 

30 receive lubricant therefrom in a manner to be 
described. The outer ends of the passages 65 
feed the lubricant to the inner edge faces of 
the sliding pistons, from whence the lubricant 
is adapted to flow around the pistons. Refer 

35 ring to Figure 7, it will be noted that the rotor 
is provided with oil receiving grooves 67 on 
opposite sides of each of the sliding pistons. 
These grooves are adapted to be filled with oil 
fed outwardly through the passages 65 pre 
viously referred to. 
As previously stated, the axis of the bear 

ing opening 24, and consequently the axis of 
the shaft 50, is arranged eccentrically with re 
spect to the cylinder 37 and the outer faces of 
the hubs 26 and 47. Obviously the rotor and 
the sliding pistons rotate about the axis of 
the shaft 50 and consequently the outer ends 
of the pistons alter their positions angularly 
with respect to the inner wall of the cylinder. 

50 I provide means therefore, for effectively 
seating the sliding pistons against the cylin 
der wall. As shown in Figure 6, each of the 
pistons is provided in its outer edge with an 
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elongated groove 68 which is substantially 
5 semi-circular in cross section. A sealing key 

69, acting as a packing member, is provided 
with a semi-circular inner surface 70 which 
is arranged in the groove 68 and is adapted to 
alter its position therein according to the po 
sition of the rotor. The outer face 71 of each 
of the keys 69 is curved to correspond with the 
curvature of the interior of the cylinder 
whereby it will seat thereagainst. 
The casing 10 is adapted to contain a body 

' of oil 72 as shown in Figure 1. A pipe 73 is 
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threaded at one end into the plug 29 and is 
provided at its opposite end with a connect 
ing member 74 having an axial opening there 
through. A screen 75 is secured to and sur 
rounds the connecting member 74. The 
Screen 75 is preferably elongated to present 
a substantial outer area, to the oil to permit 
a free flow of oil through the screen. 

Referring to Figures 1, 5 and 9, the nu 
meral 76 designates a suitable electric motor 
adapted to drive the generator and provided 
with the usual armature shaft 77. One end 
of the shaft 77 is rotatably mounted in a bear 
ing 78' but the opposite end of the shaft pro 
jects from the motor without being support 
ed by a motor carried bearing. As shown, 
the inner end of the motor shaft is provided 
with an axial opening 78 which receives the 
reduced end 51 of the compressor shaft. The 
end of the portion 51 of the compressor shaft 
is flattened or recessed as at 79, and a set 
screw 80 passes through the shaft 77 and seats 
against the flattened portion 79, whereby the 
motor and compressor shafts will be driven 
as a unit. It will be noted that the recess 
78 and the shaft section 51 are both relatively 
long, and the latter preferably fits snugly 
into the opening 78 to prevent any play from 
developing between these parts. 
Means are provided for preventing leak 

age of oil outwardly and beyond the outer 
ends of the shaft 50 and bearing opening 24. 
As shown in Figures 5 and 13, a small recess 
81 is formed in the outer face of the head 21, 
this recess being arranged adjacent the shoul 
der formed between the shaft sections 50 and 
51. This recess receives a ring 82 having an 
annular recess 83 in its outer face. The ring 
is further provided with an annular groove 
84 in which is arranged the inner end of a 
diaphragm 85. Within the recess 81, the dia 
phragm is provided with a series of circular 
corrugations 86 to permit a slight sliding 
movement of the ring 82 along the shaft sec 
tion 51. Outwardly of the corrugations 86, 
the diaphragm 85 is disc shaped and lies flat 
against the outer face of the head 21. A sta 
tionary plate 87 is arranged against the face 
of the diaphragm as shown in Figure 5. A 
eup 88 surrounds the telescoped portions of 
the shaft 51 and 77, and this cup is provided 
at its edge with an annular flange 89 which 
seats against the plate 87. Bolts 90 extend 
through the diaphragm 85, plate 87, and 
flange 89, and these bolts are threaded into 
the head 21 to secure these elements together. 
The plate 87 is provided with an enlarged 
central opening 91 in which is arranged a 
ring 92, shown in detail in Figures 3 and 12 
of the drawings. This ring is provided with 
a flanged portion 93 which seats against the 
outer face of the ring 82, and is further pro 
vided with a central hub portion 94 surround 
ing the adjacent end of the shaft 77. The 
ring 92 is provided with a diametrical oil pas 
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sage 95 extending into the interior of the hub 
portion 94. Means is provided for pressing 
the rings 82 and 92 inwardly to form a seal 
against the shoulder which joins the shaft 
sections 50 and 51. As shown, a flattened py 
ramidal member or disc 96 surrounds the in 
ner end of the shaft 77 and contacts with the 
hub of the ring 92. As shown in Figure 5, the 
inner end of the shaft 77 is provided with a 
shoulder 97, and a spring 98 of the compres 
sion type is arranged between the shoulder 97 
and the disc 96 to exert an inward pressure 
against the latter. The cup 88 is adapted 
to contain oil, and leakage thereof from the 
cup may be prevented by a packing member 
99 retained in position by a threaded ring 
100. 

It is desirable to rigidly connect the motor 
76 to the casing 10 in order that the bearings 
78 and 24 may be maintained in proper aline 
ment with each other. In the drawings I 
have shown in a general way one type of con 
nection which may be employed. As shown, a 
pair of annular rings 101 and 102 are pro 
vided, and these rings preferably are connect 
ed by integral webs 103. The ring 101 is 
provided with an annular recess 104 receiv 
ing the flange 32, and the ring may be secured 
thereto by bolts 105. Similarly the ring 102 
may be provided with an annular recess 106 
to receive the end of the motor casing, and 
screws 107 are adapted to secure the ring 102 
to the motor. The motor is preferably pro 
vided with a base 108 which is arranged in 
alinement with the lower end of the boss 14 
and is adapted to be arranged on the same 
supporting member. 
The operation of the apparatus is as 

follows: 
Rotation of the armature shaft 7 of the 

motor obviously will rotate the shafts 50 and 
51, and consequently the rotor as a whole. 
This causes rotation of the sliding pistons 
55 with the inner ends of the pistons contact 
ing with the outer faces of the hubs 26 and 
47. These hubs are stationary, and since 
they are eccentrically arranged with respect 
to the shaft 50, it will be apparent that the 
pistons 55 are caused to move inwardly and 
outwardly. The rotor rotates in a counter 
clockwise direction as viewed in Figure 7 of 
the drawings, and it will be obvious that as 
each piston passes the intake ports 39, the 

55 

increase, thus causing gas to be drawn in-, 

65 

volume of the space between the piston, the 
rotor and the inner wall of the cylinder will 

wardly into the space. This action increases 
until the piston reaches the bottom of the 
cylinder, at which time the following piston 
leaves the intake ports and the Space pre 
viously referred to starts to decrease at the 
outlet side of the compressor. Thus the gas 
previously taken in is compressed and when 
the space referred to comes into communical tion with the outlet ports 41, the compressed 
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gas will be discharged through the ports 41, 
passage 42, and outlet opening 43 whereby the 
gas will be discharged directly into the in 
terior of the casing 10. This action is con 
tinued for successive pistons as long as the 
rotor is operating. Thus a constant pressure 
of gas will be maintained in the casing 10, 
and the gas is cal of through the piping 
connected to the opening 17. The pressure 
created within the casing 10 forces oil 
through the screen 75, connection 74, pipe 3, 
and plug 29, from whence it passes into the 
radial passage 27. Thus the oil will pass into 
the space provided by the annular groove 62 
surrounding the shaft 50 and from this groove 
the oil will flow through the radial passages 
61 into the axial passage 59. From the lat 
terpassage, the oil will flow through the pas 
sages 65 to the annular grooves 64 and from 
these grooves the oil will find its way into 
the radial slots 54 through the passages 63. 
The constant pressure maintained within the 
casing 10 forces a constant supply of oil to 
the moving parts in the manner described. 
The lubricant thus supplied is fed by pressure 
along the bearings of the shaft 50 and also 
into the radial slots 54, the oil being supplied 
in a film completely covering each piston 55. 
The supply of oil will be maintained in the 
grooves 67, shown in Figure, and this sup 
ply of oil has been found to form an effectual 
seal against the leakage of the gas being com 
pressed. A sufficient quantity of the oil will 
flow past the pistons to lubricate the keys 69 
and the interior of the cylinder. A certain 
amount of the oil thus fed to the moving 
parts, will be returned to the casing 10 by the 
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gas pumped through the outlet opening 43. 
The oil thus returned is in a more or less 
vaporized form and tends to flow upwardly 
through the opening 17 with the discharged 
gas. 

flows by gravity to the apices of the conical 
screens from whence it is drained back into 
the body of oil 72, thus permitting the pure 
gas to be discharged through the opening 17. 
Thus it will be apparent that I have provided 
an efficient pump wherein the gas to be com 
pressed may be fed from an external source. 
and may be directly discharged into the com 
pressor tank, thus permitting the compres 
sor and tank to be mounted as a unit to ma 
terially simplify the construction, and to 
economize in space. At the same time, an 
efficient lubricating system is provided 
whereby the wearing of the parts, is great 
ly minimized and the moving parts are 
sealed against leakage of the gas, thus great 
ly increasing the efficiency of the unit. The 
thrust of the spring 98 is taken up at one end 
by the shoulder 97. The opposite end of the 
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The screens 20 act as collectors and con 
densers for the vaporized oil, and this oil. 
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spring presses against the disc 96 and the 
disc exerts a pressure against the ring 92, this 
pressure being transmitted to the ring 82 30 
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which seats against the shoulder connecting 
the shaft sections 50 and 51. Thus it will be 
apparent that the thrust of the spring is 
taken up at its ends by the shafts 51 and 77, 
and since these elements are in effect a unit, 
it will be apparent that the spring exerts no 
end thrusts which cause excessive wear upon 
moving parts. Obviously there can be no 
leakage of oil from the bearing 24 past the 
diaphragm 85. The ring 82 is stationary and 
seats against the adjacent shoulder of the 
shaft 51, thus preventing leakage of oil at 
this point. Lubrication of the parts out 
wardly of the ring 80 is provided by the oil 
within the cup 88. The disc 96 rotates with 
the shaft 77 and tends to throw the oil out 
wardly by centrifugal force to the outer por 
tion of the cup, from whence the oil finds its 
way in the inner face of the plate 87, and 
through the openings 95 (see Figure 3) to 
provide proper lubrication for the contacting 
elements which rotate with respect to each 
other. Elimination of the bearing at the 
inner end of the motor saves wear and power, 
the bearing 24 acting as a journal for both the 
shafts 50 and 77. 
The inlet and outlet ports 39 and 41 are 

angularly arranged with respect to the plane 
of rotation of the rotor in order that wear 
upon the keys 69 may be equally distributed. 
and thus minimized. Obviously, if these 
ports were arranged parallel to the plane of 
rotation, the keys 69 would wear unevenly, 
thus decreasing the efficiency of the compres 
SO. . 

Referring to Figures 5 and 8 of the draw 
ings, it will be noted that the hubs 26 and 47 
are circular, but are eccentric to the axis of 
the rotor. When opposite pistons are ar 
ranged in alinement with the centers of the 
shaft 59 and the hubs 26 and 47, the raised 
curved portions 57 of the pistons contact with 
the hubs, but when the device is rotated, the 
hubs contact with either of the depressions 
58 of each of the keys. The curvatures 57 
and 58 are so designed that the outer faces 
of the keys 69 will be maintained in Snug con 
tact with the inner wall of the cylinder. The 
firmness of the contact is increased, however, 
by the feeding of the oil under pressure 
against the inner faces of the piston. The oil 
passages 65 are arranged in alinement with 
the radial slots 54 of the rotor and thus it 
will be apparent that the oil exerts a constant 
pressure against the inner faces of the pis 
tons, thus maintaining the faces 71 of the keys 
69 in firm contact with the inner wall of the 
cylinder, thus increasing the efficiency of the 
pumping action. As previously stated its 
efficiency of action is increased by the oil seal 
provided around the pistons. 

It is to be understood that the form of 
the invention herewith shown and described 
is to be taken as a preferred example of the 
same and that various changes in the shape, 

5 

size and arrangement of parts may be resorted 
to without departing from the spirit of the 
invention or the scope of the subjoined claims. 
I claim: 
1. A compressor comprising a pressure 

chamber having an opening therein, a com 
pressor mounted in said chamber and having 
a portion forming a closure for the opening 
therein, said compressor including a cylin 
der having an inlet port, and an outlet port 
directly communicating with the interior of 
said chamber, a shaft rotatable in said cylin 
der eccentric thereto, a rotor carried by said 
shaft concentric therewith, a plurality of 
radial sliding pistons carried by said rotor, 
heads closing the ends of said cylinder, said 
rotor being provided in each end with recesses 
surrounding said shaft, circular cams carried 
by said heads concentric with said cylinder 
and projecting into said recesses, said cams 
contacting with the inner edges of said pis 
tons, and lubricant feeding means controlled 
by pressure in said chamber for feeding lubri 
cant therefrom under pressure to the inner 
edges of said pistons. 

2. A device constructed in accordance with 
claim 1 wherein said lubricant feeding means 
includes a screened pipe communicating with 
the interior of said casing below the level of 
the lubricant therein, one of said heads being 
provided with a passage communicating with 
Said pipe, said shaft and said cams being pro 
vided with passages communicating with 
each other and with the passage in said head 
to feed the lubricant from the latter to the 
inner edges of said piston. 

3. A compressor comprising a pressure 
chamber having an opening therein, a com 
pressor unit mounted in said chamber and 
forming a closure for said opening, said unit 
including a cylinder, heads closing the ends 
of said cylinder, said cylinder being provided 
with an inlet port, and an outlet port directly 
communicating with the interior of said 
chamber, a rotor mounted eccentrically in 
said cylinder, means for driving said rotor, 
a plurality of radial sliding pistons contact 
ing at their outer edges with said cylinder, 
and cam means for maintaining the outer 
edges of said pistons in contact with said 
cylinder, each of said ports being elongated 
and arranged at an angle to the plane of ro 
tation of said rotor. 

4. A compressor comprising a cylinder, 
heads closing the ends of said cylinder, said 
cylintler being provided with inlet and out 
let ports, a shaft rotatable in said cylinder 
eccentric thereto, a rotor carried by said shaft 
concentric therewith, each of said ports be 
ing elongated and arranged at an angle to the 
plane of rotation of said rotor, said rotor be 
ing provided with a plurality of radial longi 
tudinally extending slots, a sliding piston ar 
ranged in each of said slots and contacting 
at its outer edge with the inner Wall of said 
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cylinder, said rotor bei provided in each 
end with recesses surrounding said shaft, and 
circular cams carried by said heads concen 
stric with the inner wall of said cylinder and 
projecting into said recesses, said cams con 

10 
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80 
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55 

65 

tacting with the outer portions of the inner 
edges of said pistons, the centers of the por 
tions of said Fig. engaged by said cams 
being provided with raised curved portions, 
said pistons being provided with curved.de. 
pressions on opposite sides of said raised 
curved portions. 
In testimony whereof I affix my signature. 

ROBERT L. KING 


