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This invention relates to pumping apparatus 
and particularly to gas compressors for use in air 
conditioning devices and in refrigeration. 

It has for its primary object to provide a ?om 
5 pressor of high efficiency and occupying only a 

small space, which will cause a continuous flow of 
, 

Further objects include the provision of means 
for cooling the compressed gas, for lubrication of 

10 all moving parts, and for avoiding friction in a 
simple, inexpensive, and readily assembled group 
of elements having a single driving element actu-- 

, ating a plurality of pistons of short stroke. 
Other objects and advantages of the invention 

5 will appear in connection with the description of a 
preferred embodiment which has been selected for 
purposes of illustration in the accompanying 
drawings. It will be evident to those skilled in the 
art that many changes in size, form, number of 

0 parts and in the details of construction and are 
rangement of elements may be made without 
departure from the principles of the invention or 
sacrifice of its advantages. . . . . . 
In the drawings, Figtre 1 is a central horizontal 

is section with the driving cam in elevation; Fig.2 is 
an end elevation with parts in section; Fig. 3 is a 
side elevation with parts broken away and parts in 
section; Fig. 4 is a horizontal section on the line 
IW-FW of Fig. 3; Fig. 5 is a fragmentary sectional 
view of the intake valve on an enlarged scale, 
taken om the line v-v of Fig. 6; and Fig. 6 is a 

sentary end view in elevation of the intake 
Wave. 
A drive shaft to be driven by a high speed 

motor, is mounted in suitable bearings 2 and 3 in 
end members 4 and 5 which are secured, as by 
screws, to a central casing 7. . 
The end member 4 has formed therein a pair of 

cylinders to receive the large ends of pistons f 
do and the end member 5 has formed therein smaller 

cylinders to receive the small ends 2 of the 
pistons . These double pistons, reciprocating in 
the allined cylinders 8 and f, have their central 
portions adapted for sliding engagement within 
guideways 3 upon opposite sides of the casing 
section T. These guideways have substantially 
parallel sides for contact with a laterally project 
ling portion of each piston to prevent rotation 
thereof, so that a pair of frusto-conical rollers 

0 mounted within each piston on pivots is will be 
held with the smaller end of each roller directed 
toward the drive shaft , the vertex of the angle 
formed by the sides of the rollers being at the axis 
of the shaft . A can it is formed upon, or 

SS secured to, the shaft with the periphery of the 

vertex, the rollers will 

can extending between the rollers 4 of each 
piston and having its surfaces which engage the 
rollers beveled to conform to the taper of the 
rollers. . 

Preferably, the strfaces of the can will be gene is 
erated by the use of milling cutters and grinding 
cones of the shape of the rollers 4, held in con 
tact with the cam and reciprocated longitudinally 
of the shaft in simple harmonic motion with one 
complete reciprocation of the cutters or cones dur- 10 
ing one revolution of the cam. When formed in 
this mainer, the cam, at every point during its 
rotationà, will be of uniform section in every longi 
tudinal axial plane, so that the rollers will bear upon opposite sides in line contacts radially from 15 
the shaft without binding, and since the taper of 
the rollers and of the can surface at any line of 
mutual contact corresponds to the taper of bevel 
gears or to the taper of two cones having the same . . . 

m run upon the cam without 90 
friction due to unequal speeds. 
The rollers 4 will preferably be provided with. 

thrust bearings fatoresist radial pressure and the 
needle rollers 8 will be interposed between the 
rollers 4 and their pivots 5. The sides of the 25 
pistons within the casing section bear against 
the walls of the casing at each side of the guide 
ways 3 directly opposite the cam, and in this 
manner, the portion of the piston within the cyl 
inder is relieved of side thrust against the cylinder 80 
The cylindrical portion of the central casing 

section 7 surrounding the shaft will be fled . 
with a lubricant which will be in contact with the 
can, the rollers , the guideways 3, and all of 35 
the surfaces of the pistons which enter the lubri 
cant chamber. Escape of the lubricant from the 
'casing along the shaft will be prevented by a 
suitable gland which may be of the type shown 
in which rubber washers 2 surrounding the shaft 40 
are compressed by springs 2 against the shaft 
and against bronze bearing washers 22. 
On the outer end of the member 4 opposite each 

cylinder 8 is secured a manifold 2 provided with 
an intake valve 24 and an exhaust valve 25. Simi 45 
lar manifolds 2 are secured on the outer end of 
the member opposite the cylinders , these 
manifolds each being provided with an intake 
valve 27 and an exhaust or outlet valve 28. The 
valves 24, 25, 27, and 28, may be of any suitable 50 
type, but as shown, they are identical in construc 
tion and reversible. Referring to Figs. 5 and 6, each valve has an 
element 29 provided with a plurality of ports 3 
which are normally held closed by a closure ring 55 




