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18 Claims,
1

The present invention relates to compressors,
and more particularly to air compressors and
the like of the multi-stage type.

_An object of the present invention is to provide
an improved' compressor of the foregoing type.

Another object is to pProvide a compressor of
the foregoing type which is simple in construc-
tion and is economical to manufacture.

Another object is to provide a compressor
which is compact, light in weight, and is con-
structed of a minimum number of parts which
are readily assembled.

A further object is to eliminate the use of
positive connections between the drive means and
the pistons of certain stages of the compressor.

- Other and further objects of the invention will
be obvious upon an understanding of the illus-
trative. embodiment about to be described, or
will ke indicated in the appended claims, and
varicus advantages not referred to herein will
occur to one skilled in the art upon employment
of the invention in practice

~In the drawings:-

- Figure 1 is a longitudinal sectional view of a
multi-stage compressor  illustrating an embodi-
ment of the invention.

Figure 2 is'a side view of the compressor shown
in Figure 1, partly in elevation and partly in sec-
tion. .

Figure '3 is an enlarged fragmentary sectional
view illustrating the intake and exhaust valves
of the cylinder of one stage.

Figure 4 is an enlarged fragmentary sectional
view illustrating the intake and exhaust valves of
the cylinder of ancther stage.

Figure 5:is o longitudinal sectional view illus-
trating another embodiment of the invention.

Figure 6 is a :side clevational view, partly in
section, -illustrating still another embodiment of
the invention.

Referring to Figures 1 and 2 of the drawings,
there is shown a compressor of the multi-stage
radial type for compressing air or cther gas from
about atmospheric pressure to pressures as high
as ~about. 3,000 spounds per sguare inch.  The
compressor shown in Figure 1 comprises a crank-
case or-housiing 410 having a top epening (I for
a first or primary stage cylinder {2, and having
a bottom opening {4 and side openings {5 and
i6 for subsequent stage cylinders (7, (8 and 19,
respectively. More particularly, the cylinders
{7,138 and 19 are associated with the second,
third nd;fourth»stages of compression, respec-
t1ve1v . The- side openings {5 and & are so
formed tnat the cylinders 18 and {8 are inclined
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upwardly and inwardly. The cylinders 12, IT,:
{8 and 9 have their longitudinal centers lo-
cated in the same vertical plane and are spaced
circumferentially about the center of the housing.’

A drive shaft 20 extends through the housing
10 from which the cylinders radiate and is sup=
ported by bearings 21 and 22 (Figure 2). Be-
tween the bearings, the shaft is provided with
an eccentric in the form of s crank 24 having-
3 middle portion 25 rotatably journalled in a’
cam member 26 which is of generally keystone
shape (Figure 1) and which is adapted to be
moved in a circular path by the crank. Adja-
cent the ‘middle portion 25, suitable counter--
weights 2T and 28 are secured to the crank 24.

The cam member 26 has & bearing bore 30
(Figure 2) extending horizontally through the
upper portion and has a horizontal cam surface
or face 31 at the bottom thereof. At opposite
sides of the cam member, upwardly and oub-
wardly inclined éam surfaces or faces 33 and 34
(Figure 1) are provided. 'The cam faces 3i,
33 and 34 operate the pistons associated with the
second, third-and fourth stages of compression,
respectively, as will be described hereinafter.

The first stage cylinder {2 has a piston 35 slid-:
ably mounted therein. A wrist pin 36 is sup-
ported by the lower end of the piston and ex-’
tends through the bore 30 to slidably mount the
cam member thereon and to operatively connect
the cam member and thé piston, whereby circu-~’
lar motion of the cam member imparts recipro-
cating motion to the piston.

The cylinder 12 has inlet ports 37 (Figures 1
and 2) communicating with the atmosphere
which are closed by o flexible metallic ring 39
during the compression stroke, and has an outlet
port 40 (Figure 2) provided with a seat 41 on

~which a disc 42 is seated by a_spring 44 during

the intake stroke. .

The second stage cylinder. {1 has a piston 45
slidably mounted therein which has a conical
seat 46 at its upper end (Pigure 1) for receiving
the spherical surface 4T of a cam follower 49
provided with a-flat upper surface 50 for engag-
ing the bottom cam face 31. 'The cam follower
is self-aligning and serves to effect reciprocation
of the piston 45 upon movement of the cam
member in a circular path.

The cylinder 1T also has an inlet port §f (Fig-
ure 2) and an annular groove 52 (Figure 3) pro-
vided with seat portions 54 over which a mov-~
able annular member 55 is positioned. The
cylinder 11 also has an outlet port 56 provided
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with a seat 57 over which a movable disc 59 is
positioned.

The third and fourth stage cylinders 18 and
18 are substantially identical in construction,
except that the latter has a smaller bore. Both
cylinders have a piston 60 (Figure 1) slidably
mounted therein which has a head 61 provided
with a conical seat or recess 62 adapted to re-
ceive a cam follower 64 provided with a spheri-
cal surface 69 to render the cam follower self-
aligning. The cam followers 64 each have a flat
inwardly facing surface 66 for respectively en-
gaging the cam faces 33 and 34 of the cam mem-
ber 26. The cam followers are retained adjacent
their seats by a ring member or coliar 67.

As illustrated in Figure 4, both of the cylin-
ders 18 and (9 have inlet ports 69 and an annu-
lar groove 10 provided with seat portions T1 over
which a movable ahnular member 15 is seated by
a spring 73, and both cylinders have an outlet
port 16 provided with a seat 7T on which a dise
19 is retained by a spring 80.

While not shown herein, it will be understood
that the outlet ports of the first, second and
third stage cylinders are connected by a conduit
to the inlet ports of the second, third and fourth
stage cylinders, respectively. Likewise, means
for cooling the compressed air or gas may be
provided in the conduits connecting the stages of
compression.

Another feature of the present invention re-
sides in the manner in which the wrist pin and
the cam faces 31, 33 and 34 are lubricated. As
shown in Fig. 2, lubricant is infroduced into the
space 81 at the left side of the housing by means
of a conduit 82 and enters a passage 84 of the
crankshaft (Figures 1 and 2) extending to the
middle portion 25. A passage is provided he-
tween the interior and the exterior of the tubular
middle portion 25 to provide for the flow of lubri-
cant to a bore 86 in the cam member or key-
stone 26 through which the middle portion 25
extends.
~ Suitable passages 8T extend through the key-
stone from the bore to the cam surfaces 31, 33
and 34, whereby, when maximum forces are ex-
erted adjacent a portion of the keystone bore at
which the passage 87 terminates, the lubricating
film between the keystone bore and the portion
25 is forced through this passage 87 and is de-
posited between the cam surface and a cam fol-
lower. In this manner, sufficient lubricant is
provided to eliminate slight friction between the
cam surfaces 3f, 33 and 34 and their respective
cam followers.

Lubricant is similarly directed to a bore 89 of
the keystone (Figure 2), through which the wrist
pin 36 extends, by way of one or more passages
90 leading from the wrist pin bore to a point ad-
jacent the passage 85.

The bearing 22 is sealed off from lubricant
space 81 by a beryllium copper annular disc 83
against which the inner rotating bearing race
bears. Only a small amount of lubricant can
pass through the space between the disc and the
inner ‘bearing race whereby practically the en-
tire amount of lubricant supplied is conducted
to the bore or passage 84 of the tubular crank
portion 25.

In operation, assuming that the cam member
26 moves through a circular path in a clockwise
direction, as viewed in Figure 1, compression
takes place in the first, fourth, second and third
stage cylinders successively in the order named
during one cycle of rotation.

As the cam member 26 moves the first stage
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4
piston 35 towards its lowermost position, the ring
39 is sucked downwardly to uncover the inlet
ports 37 whereby air enters the cylinder (2.
Upon upward movement of the piston, compres-
sion takes place and the ring 39 closes the inlet
ports 31, and the compressed air causes the disc
42 to unseat in opposition to the spring 44, and
leaves the cylinder by way of the outlet port 46.

The compressed air flows to the inlet port 5t
of the second stage cylinder and, during the up-
ward stroke of the cam member 26, unseats the
annular member 55, enters the cylinder, and
causes the piston 45 to move upwardly and follow
the cam member. Upon downward movement
of the cam member, the cam surface 3f bears
against the cam follower 49 causing the piston 45
to move downwardly whereupon compression
takes place. The air compressed in the cylinder
has a pressure greater than the pressure of the
air at the inlet port whereby the annular mem-
ber 55 is held against its seat portions 54 to seal
off the inlet port. 'The compressed air causes
the disc 59 to unseat and leaves the cylinder by
way of the outlet port 56.

The compressed air then flows to the third
stage cylinder and, during movement of the cam
member towards the right, unseats the ring
member 15, enters the cylinder and causes the
piston €0 to move towards the right and follow
the cam member.

Upon movement of the cam member towards
the left, the cam surface 33 bears against the
cam follower 64 causing the piston to move
towards the left whereupon compression takes
place. The pressure of the air thus compressed
is greater than the pressure of the  air at
the inlet port 69 whereby the ring member 15 is
seated to seal off the inlet port. The compressed
air causes the disc 79 to unseat in opposition to its
spring 80 and leaves the cylinder by way of the
outlet port 76.

The compressed air then flows to the fourth
stage cylinder where a fourth stage compression
is effected by the same operation of parts just
described in connection with the third stage of
compression. ‘The air leaving the fourth stage
cylinder is collected in a receiver or is.conducted
to its point of use.

In Figure 5, a modified compressor is shown
which in a sense is a radial type compressor ex-
cept that the body or housing 10’ is provided only
with openings 11 and 14 at the top and bottom,
respectively, for receiving a primary stage
cylinder {2 and a secondary stage cylinder i,
respectively. The - construction of the com-
pressor is similar to that shown in Pigures 1, 2
and 3, except for the cam member 26’ which is in
the form of a yoke having a cam face or surface
31’ at the underside thereof for effecting move-
ment of the secondary stage piston 45.

In Figure 6, a further modificd compressor is
shown which comprises a pair of in line primary
stage cylinders {2 and a pair of in line subsequent
stage cylinders I7T and (8 opposite the pair of
cylinders 12. - A crankshaft 24’ extends between
the first and second mentioned pairs of cylinders
and carries a pair of cam members 26°, each hav-
ing a cam surface 31" at the underside thereof,
each engaging a cam follower of the pistons 45
and 60. The cylinders {2 and [T and the parts
therein when viewed along the line A-—A appear
as in Pigure 5. The cylinder {8, its piston and
valving correspond to similarly numbered parts
illustrated in Figures 1 and 4. In this arrange-
ment, the outlets of the cylinders 12 are in fluid
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flow eommunication with the inlet of the cylin-
der 17, and the outlet of the cylinder 17 is in fluid
flow communiecation with the inlet of the cylinder
18. It will be understood that first; second, third
and fourth stage cylinders could be employed in
any: desired arrangement in pairs as shown in
Figure 6. '

From the foregoing description, it will be seen-

that the present invention provides a multi-stage
compressor which is extremely simple in design
and comprises 2 minimum number of parts. By
eliminating positive connections between the sec-
ond, third and fourth stage pistons and the drive,
high ‘speed ‘operation is facilitated. Also,. the
p‘artS need not'be as strong as in the case of rigid
drive connections. - The cam followers are self-
aligning and ride on the cam faces, which are
Iubricated, with minimum friction and eliminate
bending'strains on the pistons whereby the motion
of 'the cam member imparts only an end thrust
tothe pistons during the compression stroke.
The compressor is light in weight, but yet is
rugged in construction, and can readily withstand
any rough. usage to which it may normally
be. subjected.

As various changes may be made in the form,
construction and arrangement of the parts herein,

without departing from the spirit and scope of:

the invention and without sacrificing any of its
advantages, it is to be understood that all matter
herein is to be interpreted as illustrative and not
in ‘any limiting sense.

T It is-also to be understood that the following
claims are intended to cover all the generic and
specific features of the invention herein described,
and all statements of the scope of the invention
which, as a matter of language, m1ght be said to
fall therebetween.

I claim: :

1.Ina mult1—stage compressor, the combma-
tion of a drive shaft, a primary.stage cylinder hav-
ing an inlet and an outlet, a subsequent stage
cylinder having an inlet adapted for fluid flow
communiecation with the outlet of said primary
stage cylinder and having an outlet, said cylinders
being radially disposed with respect to said shaft
and spaced circumferentially with respeet to each
other, an eccentric connected to said shaft, a-cam
member mounted on said eccentric for movement
in‘g circular path, a piston for said primary stage
c¢ylinder conhected to said cam member for re-
ciprocating movement thereby, and a piston for
said - subsequent stage cylinder having follower
means adapted to be engaged by said cam mem-
ber to effect movement thereof.

‘2. In a multi-stage compressor, the combina-
tion of a drive shaft,-a primary stage cylinder
having an inlet and an outlet, a secondary stage
cylinder having an inlet adapted for fluid flow

communication with the outlet of said primary
stage cylinder and having an outlet, said cylinders’
being radially disposed with respect to said shaft:
and opposite each other; an eccentric connected:

to said shaft, a cam member mounted on said
eccentric for movement in a circular path, a
piston for said primary stage cylinder connected
to said cam member for reciprocating movement
thereby, and a piston for said secondary stage
cylinder having follower means adapted to be
engaged by said cam member to effect movement
thereof

©8. In a radial multi-stage’ compressor, the

combination  of ‘a drive shaft, a primary stage

cylinder having an inlet and an outlet, a second-
ary stage cylinder having an inlet adapted for
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6
fluid flow communication with the outlet of said
primary stage cylinder and having an outlet,
said cylinders being radially disposed with respect
to said shaft and spaced circumferentially with

- respect to each other, an eccentric connected to

said shaft, a cam member mounted on said eccen=
tric for movement in a circular path and having
a, cam surface, a piston for said primary stage
cylinder connected to said cam member to impart
reciprocating movement thereto, and a piston for
said secondary stage cylinder having a follower
means adapted.-to be engaged by said cam surface
of said cam member to effect reciprocation
thereof,

4. In a radial multi-stage compressor, the com-
bination of a drive shaft, a primary stage eylin-
der having an inlet and an outlet, a secondary
stage cylinder having an inlet adapted for fluid
flow communication with the outlet of said pri-
mary stage cylinder and having an outlet, said
cylinders being radially disposed with respeect to
said-shaft and spaced circumferentially with re-
spect to each other, an eccentric connected to said
shaft, a cam member mounted on said eccentric
for movement in a circular path and having a
cam surface, a piston for said primary stage cylin-
der connected to said cam member to impart re-
ciprocating movement thereto, and a piston for
said secondary stage cylinder having self-align-
ing follower means adapted to be engaged by said
cam surface of said cam member to effect recip-
rocation of said last mentioned piston.

5. In a radial multi-stage compressor, the com-
bination of a drive shaft, a primary stage cylin-

35 der having an inlet and an outlet, a secondary

stage cylinder having an inlet adapted for fluid
flow communication with the outlet of said pri-
mary stage cylinder and having an outlet, said
cylinders being radially disposed with respect to
said shaft and spaced circumferentially with re-
spect to each other, an eccentric connected to said
shaft, a cam member on said eccentric, a piston
for said primary stage cylinder, a wrist pin on said
piston for slidably mounting said cam member,
and a -piston for said secondary stage cylinder
having follower means adapted to be engaged by
said cam member to effect reciprocation thereof.

6. In a radial multi-stage compressor, the com-
bination of a drive shaft,; a primary stage cylinder
and-a plurality of subsequent stage cylinders each-
having an inlet and an outlet, the inlet of one of
said subsequent stage cylinders being adapted for
connection in fluid flow communication with the
outlet of said primary stage cylinder and the inlet
of said other subsequent stage cylinder being in
fluid flow communication with the outlet of an-
other subsequent stage cylinder, said cylinders
being radially disposed with respect to said shaft
and spaced circumferentially with respect to each
other, an eccentric connected to said shaft, a cam
member mounted on said eccentric for movement
in a circular path, a piston for said primary stage
cylinder connected to said cam member to impart
reciprocating movement thereto, and 4 piston for
each of said subsequent stage cylinders having
follower means adapted: to be engaged by said
cam member to effect reciprocation thereof.

7. In a radial multi-stage compressor, the com-
bination of a drive shaft, a primary stage cylinder
having an inlet and an outlet, a plurality of sub-
sequent stage cyhndels each having an inlet and
anoutlet, the inlet of one of said subsequent stage
cylinders being adapted for connection in fluid
flow communication with the outlet of said pfi-
mary-stage cylinder and the inlet of said other:
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subsequent stage eylinder being in fluid flow com~

munication with the outlet of another subsequent
stage cylinder, said cylinders being radially dis-
posed with respect to said shaft and spaced cir-
cumferentially with respect to each other, an
eccentric connected to said shaft, a cam member
mounted on said eceentric for movement in a cir-
cular path, a piston for said primary stage eylin-
der connected to said cam member to impart
reciprocating movement thereto, and a piston for
each of said subsequent stage cylinders having
self-aligning Tollower means adapted to be en-
gaged by said cam member to effect reciprocation
thereof.

8. In a radial multi-stage compressor, the com-
bination of a drive shaft, a first stage cylinder, a
second stage cylinder opposite said first stage
cylinder, a third stage cylinder between said first
and second stage cylinders, a fourth stage eylinder
substantially opposite said third stage cylinder,
said cylinders each having an inlet and an outlet,
the inlet of each succeeding stage cylinder being
adapted for connection in fluid fow communica~
tion with the outlet of its preceding stage cylinder,
an eccentric connected to said shaft, a cam mem-
ber mounted on said eccentric, a piston for said
first stage cylinder connected to said cam mem-~
ber to impart reciprocating movement thereto,
and pistons for said second, third and fourth stage
cylinders, respectively, having follower means
adapted to be engaged by said cam member fo
effect reciprocation thereof.

9. In a radial multi-stage compressor, the com-
bination of a drive shaft, a first stage cylinder, a
second stage cylinder - opposite said first stage
cylinder, a third stage cylinder between said first
and second stage cylinders, a fourth stage cylinder
substantially opposite said third stage cylinder,
said eylinders each having an inlet and an outlet,
the inlet of each succeeding stage cylinder being
adapted for connection in fluid flow communica~
tion with the outlet of its preceding stage cylinder,
an eccentric connected to said shaft, a cam mem-
ber mounted on said eccentric, and having three
cam surfaces thereon, a piston for said first stage
cylinder connected to said cam member to impart
reciprocating movement thereto, and pistons for
said second, third and fourth stage cylinders, re-
spectively, each having self-alighing follower
means adapted to be engaged by a cam surface of
said cam member to effect reciprocation of said
last mentioned pistons.

10. In a radial multi-stage compressor, the
combination of a drive shaft, a first stage cylinder,
a second stage cylinder opposite said first stage
cylinder, a third stage cylinder intermediate said
first and second stage cylinder, a fourth stage
cylinder substantially opposite said third stage
eylinder; said cylinders each having an inlet and
an outlet, the inlet of each succeeding stage
cylinder being adapted for connection in fluid
flow communication with the outlet of its preced-
ing stage eylinder, an eccentric connected to said
shaft, a keystone member mounied on said eccen-
tric having lower cam face and a pair of opposite
inclined side cam faces, a piston for said first
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stage cylinder connected to said keystone member

to impart reciprocating movement thereto, and
pistons for said second, third, and fourth stage
cylinders, respectively, having follower means
adapted to be engaged by said lower cam face and
said side cam faces, respectively, to effect recip-
rocation of said last mentioned pistons.

11. In a radial multi-stage compressor, the
eombination of a drive shaft, a first stage cylin-

70
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der, a second stage cylinder opposite said: first
stage cylinder, a third stage cylinder intermediate
said first and second stage cylinder, a fourth stage
cylinder substantially opposite said third stage
cylinder, said cylinders each having an inlet and
an outlet, the inlet of each succeeding stage cylin-
der being adapted for connection in fluid flow
communication with the outlet of its preceding
stage cylinder, an eccentric connected to said
shaft, a keystone member mounted on said eccen-
tric having lower cam face and a pair of opposite
inclined side cam faces, a piston for said first
stage cylinder connected to said keystone mem-
ber to impart reciprocating movement thereto,
and pistons for said second, third and fourth stage
cylinders, respectively, each having self-aligning
means adapted to be engaged by said lower cam
face and said side cam faces, respectively, to effect
reciprocation of said last mentioned pistons.

12. In -a radial multi-stage compressor, the
combination of a drive shaft, a first stage cylin-
der, a second stage cylinder opposite said firsh
stage cylinder, a third stage cylinder intermedi-
ate said first and second stage cylinders, a fourth
stage cylinder substantially opposite said third
stage cylinder; said cylinders each having an inlet
and an outlet, the inlet of each succeeding stage
cylinder being adapted for connection in fluid flow
communication with the outlet of its preceding
stage cylinder, an eccentric connected to said
shaft, a keystone member on said eccentric having
lower cam face and a pair of opposite inclined side
cam faces, a piston for said first stage cylinder, a
wrist pin on said piston for slidably mounting said
keystone member, and pistons for said second,
third and fourth stage cylinders, respectively,
having follower means adapted to be engaged by
said lower cam face and said side cam faces, re-
spectively, to effect reciprocation of said last men-
tioned  pistons.

13. In a multi-stage compressor, the combina-
tion of a pair of laterally disposed cylinders, a
second pair of laterally disposed cylinders oppo-
site said first pair of cylinders, said cylinders each
having an inlet and an outlet, the outlets of said
first pair of cylinders being adapted for connec-
tion in fluid flow communication with the inlet
of one of said second pair of cylinders and said
aforementioned cylinder having its outlet adapted
for connection in fluid flow communication with
the inlet of the other cylinder of said second pair
of cylinders, a piston for each of said cylinders, a
double throw crankshaft intermediate said pairs
of cylinders having a pair of eccentrically disposed
circular portions, and a cam member for each of
said portions having a bearing through which
said portion extends and each having a cam sur-
face, the pistons of said first pair.of cylinders
each being connected to one of said cam members
and ‘the pistons of said second pair of cylinders
having follower means adapted to be engaged by
said cam surface of one of said cam members to
effect movement thereof.

14. In a multi-stage compressor, the combina~
tion of a plurality of in-line primary stage cylin-
ders, a plurality of in-line subsequent stage cylin-
ders each opposite one of said primary stage cylin-
ders, said cylinders each having an inlet and an
outlet, the outlefs of said primary stage eylinders
being adapted for connection in fluid flow com-
munication with the inlet of one of said subse-
quent stage cylinders and said aforementioned
cylinder having its outlet adapted for connection
in fluid flow communication with the inlet of said
other subsequent stage cylinder, a piston for each
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of said ecylinders, a double throw crankshaft inter
mediate said primary stage cylinders and said
subsequent stage cylinders having a pair of eccen-
trically disposed circular portions, and a cam
member for each of said portions having a bear-
ing through which said portion extends and each
having a cam surface, the pistons of said primary
stage cylinders each being connected to one of
. said cam members and the pistons of said subse-
quent stage cylinders each having follower means
adapted to be engaged by said cam surface of
one of said cam members to effect movement
thereof.

15. In a radial multi-stage compressor, the
combination of a drive shaft, o first stage cylin-
der, a second stage cylinder diametrically op-
posite said first stage cylinder, the longitudinal
axes of said first and second stage cylinders be-
ing in alighment, a third stage cylinder between
said first and second stage cylinders, a fourth
stage cylinder substantially opposite said third
stage cylinder, the longitudinal axes of said third
and fourth stage cylinders being inclined with
respect to g plane perpendicular to the axes of
said first and second stage cylinders, said cylin-
ders each having an inlet and an outlet, the in-
let of each succeeding stage cylinder being
adapted for connection in fluid flow communica-
tion with the outlet of its preceding stage cylin-
der, valving for the inlets and outlets of said
cylinders, an eccentric connected to said shaft,
a cam member mounted on said eccentric having
three cam surfaces thereon, one of said cam
surfaces being perpendicular to the longitudinal
axis of said second stage cylindler and each of the
other two cam surfaces being perpendicular to
the longitudinal axes of said third and fourth
stage cylinders, respectively, a piston for said
first stage cylinder connected to said cam mem-~
ber to impart reciprocating movement thereto,
and pistons for said second, third and fourth
stage cylinders, respectively, each having follower
means slidably engaged by the respective cam
surfaces of said cam member.

16. In g multi-stage compressor, the combina-
tion of a drive shaft, a primary stage cylinder
having an inlet and an outlet, a subsequent stage
cylinder having an inlet adapted for connection
in fluid flow communication with the outlet of
said primary stage cylinder and hsaving an out-
let, valving for the inlets and outlets of said
cylinders, said cylinders being positioned with the
longitudinal axes thereof extending substantial-
ly radially with respect to said shaft and being
spaced circumferentially about said shaft with
respect to each other, an eccentric connected to
said shaft, a cam member mounted on said ec-
centric for movement in a circular path, a piston
for said primary stage cylinder connected to said
cam member for positive reciprocating movement
thereby, a piston for said subsequent stage c¢ylin-
der structurally independent of said primary
stage piston and said cam member, and follower
means slidably engaged by said cam member dur-
ing its movement in its circular path to effect
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positive movement of said subsequent stage
piston only during its compression stroke, said
follower means being maintained in sliding en-
gagement with said cam member while the re-
turn stroke of said subsequent stage piston is ef-
fected by the pressure of compressed medium in
said subseguent stage cylinder.

17. A compressor according to claim 1, where-
in said cam member has a bore extending there-
through, a surface which engages said follower
means, and a passage between said bore and said
surfaces; wherein said eccentric includes crank-
shaft means having a tubular portion extending
through said bore to mount said cam member
on said eccentric and said tubular member is pro-
vided with a passage between the interior and
the exterior thereof; and wherein means are pro-
vided for supplying Iubricant to the interior of
said tubular portion, whereby lubricant is con-
ducted by said passage of said tubular portion
and said passage of said cam member to said cam
suriace.

18. A compressor according to claim 6, where-
in said cam member has a bore extending there-
through, a plurality of surfaces corresponding in
number to the number of subsequent stage cylin-~
ders each of which surfaces engages one of said
follower means, and a passage between said bore
and each of said surfaces; wherein said eccen~
tric includes crankshaft means having a tubular
portion extending through said bore to mount
said cam member on said eccentric and said
tubular member is provided with a passage be-
tween the interior and the exterior thereof; and
wherein means are provided for supplying lubri-
cant tc the interior of said tubular portion,
whereby lubricant is conducted by said passages
of said tubular portion and said cam member
to said cam surfaces.

ALBERTUS E. SCHMIDLIN.
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