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This invention relates to compressors, and is
designed specially for use in the compression of
refrigerant gas, although it is capable of useful
application to other purposes.

An object of the invention is to provide a ma-
chine for use as & compressor or pump and com-
prising & rotary shaft equipped with means for
operating a cylinder about a stationary head in
order to effect compression of the air or gas enter-
ing the cylinder.

- Another object of the invention is te provide
a machine for use as & compressor or pump and
comprising a stationary head enclosed by a cylin-
der, and mechanism for operating the cylinder
eccentrically about the head in order to compress
the air or gas within the cylinder, although it is
not essential that the cylinder be positively ro-
tated to obtain these results.

Other objects will appear from the following
description, reference being made to the drawings
in which

Fig. 1 is a vertical sectional view of one em-
bodiment of my improved machine.

Fig. 2 is & cross sectional view approximately
on the line 2—2 of Fig. 1.

Mg. 3 is & cross sectional view of the machine
approximately on the line 3—3 of Fig. 1.

Fig. 4 is & cross sectional view approximately
on the line 4—4 of PFig. 1, the baffie plate above
the pump chamber being omitted.

g, 5 is g cross geciional view of the stationary

mechine element about which the cylinder oper-

ates. .
Fig. § is o sectional view showing a type of valve

capeble of use to control the discharge of air or

gas from the compresscr or pump.
"Fig. 7 is & plan view of the valve and the cage in
which it is mounted.

Fig. 8 is a plan view of the cage without the
valve.

The machine shown comprises a base 1 having
an annular depending portion 2 and an upward-
ly extended portion 3 having a downwardly ta-
pered recess 4 below which a bearing 5 is formed
integral with the base 1 within and spaced from
the part 2.

A frame comprising & vertical portion 8 which
is preferably circular in cross section and a bear-
ing 7 integrally united with the vertical portion
8§ is attached to the base 1 by bolts 8, and is en-
closed within a housing 9 fastened to the base 1
by bolts 10. The bearing 7 is in vertical axial
alinement with the bearing 5. The bearing 5 is
lined by a bushing 11 and the bearing 7 by a
bushing 12.

(CL 230—145)

An electric motor 13 1s attached to the support

8 within the housing 9, the wires 14 for said motor
entering the housing through fittings 15 support-
ed by a removable plate 16 forming a closure for
an opening 17 into the housing.

A cylinder 18 is mounted around the head 3
and is operative to compress the air or gas en-
tering the space between the cylinder and the
head. The internal diameter of the cylinder is
greater than the diameter of the head 3. The
lower end 18 of the cylinder-18 cperates in close
contact with a smooth wall 20 formed on the base
i and extending radially from the head 3. The
upper end of the cylinder 18 has an end wall 21
extending radially toward its axis and operating
in close contact with the upper end of the head 3.

Orie side of the head 3 is formed with a radial
slot 22 (Fig. 3) extending the fall length of the
head from the wall 20 to the wall 21. A blade or
plate 23 is mounted for radial sliding movements
in said slot, being pressed and actuated out-
wardly by a spring 24 having its outer end bear-
ing against the inner edge of said blade or plate
and its inner end enclosed in a cup-retainer 25
mounted for radial sliding movements in a re-
cess 26 which is in enlargement of the inner por-
tion of the slot 22.

A shalft 27 is connected with the motor 13 for
rotation thereby and is journaled for rotation in
the bushings 11 and 12. This shaft 27 has sn
eccentric portien 28 which is concentric with the
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sxis indicated by the point 29 (Fig. 3), while -

the shaft proper is concentric with the point 30.
This eccentric portion 28 of said shait bears
upon & thrust collar 31 supporied on the bear-
ing 5, thus supporting the shaft 27 for rotation in
its bearings, although said shaft may be other-
wise or additionally supported, if desired. A
hub 32 having a bushing 33 within it is mount-
ed on the eccentric 28, These parts should be
fitted and assembled in such a manner as to
permit the shaft 27 and its eccentric 28 o ro-
tate without rotating the hub 32. The eccentric
28 is within the recess 4 and the hub 32 extends
downwardly through a central opening 34 in the

wall 21. This opening 34 is of sufficient size to.

permit all the necessary movements of the cylin-
der 18 without making contact of the inner edge
of the wall 21 with any part of the hub 32. And
the wall 21 is of sufficient radial width to close
the upper end of the space between the cylinder
18 and the head 3 at all times and in all positions
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of the cylinder 18. The hole 34 is also of sufficient -

size to permit free circulation of oil therethrough.
The hub 32 extends above the plane of the wall
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22 and is formed integral or rigid with a radial
wall 35 of greater diameter than the diameter
of the cylinder 18 and having a cylindrical por-
tion 36 extending downwardly from its periphery
arcund said cylinder 18. 'The lower end of the
cylinder 36 has an internal flange 37 and the
+ dge of said flange hds close contact with the pe-
-iphery of said cylinder 18 throughout the exter-
ngl circumference of the cylinder and the internal
periphery of the flange 37; but the cylinder 36
does not rotate with it the cylinder 18 nor pre-
vent vertical self-adjustment of said eylinder 18.
A number of holes 38 through the wall 35 permit
free circulation of oil therethrough-to fill the
spaces between the parts, except the space within
the cylinder 18 and around the head 3. The
parts are thus cooled and lubricated. .
The inner end of the spring-retainer cup 25
abuts against the hub 32 and thereby causes the
spring 24 to press the blade or plate 23 outwardly
in g radial direction so that the outer edge of
said blade or plate is at all times in contact with
the inside of the cylinder 18 throughout the en-
tire length of said cylinder and the head 3. -
By reference to Fig. 3 it will be observed that
when the machine is in operation the radial dis-
tance from the inner end of the spring-retainer
cup 25 to the outer edge of the plate or blade 23
remains approximately constant because the radii
from the hub 32 to the inner periphery of the
cylinder 18 remain constant. That is, the point
29 is the axis of the hub 32 and is also the axis

. of the cylinder 18 which is eccentric with respect

to the head 3. So, the spring 24 is under an un-
varying compression and is not materially varied
by expansion and contraction.

When the machine is ready for use it is filled
with oil to about the line 39 Fig. 1, the oil hav-
ing free circulation through holes 40 in that part
of the frame 6 which supports the bearing 7,
through the holes 38 in the wall 35, through the

~ hole 34 in the wall 21, and through a passage 41
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in the head 3. The hole 34 opens into the recess
4 in the head 3 so that said recess is kept filled
with oil, thus lubricating the hub 32 so that it
rotates smoothly against the inner end of the
retainer cup 25 for the spring 24. The close fit-
ting of the cylinder wall 21 against the upper end
of the head 3 and the close fitting of the lower
end of the cylinder against the wall 26 prevent oil
Irom passing between sa‘d paris into the space be-
tween the cylinder 18 and the head 3, but msin-
tein sald parts in a lubricated condition. The
wall 35 and its ecylinder 3€ are spaced from the
weall 21 and the cylinder 18, respectively, and said
space is filled with oil. The passage 4% gpens in-
side the annular depending portion 2 around the
bearing 5 so thet said space is filled with oil, thus
lubricating said parts.

In order to counterbalance the elements which
are mounted on the eccentric 28 I provide & coun-
ter-balance weight 42 having a hub 43 mounted
on the shaft 27 above the eccentric 28 snd se-
cured to said shaft by a set screw 44, ‘This coun-
terbalance weight, of course, extends oppositely
Irom the eccentric 28 and funections to maintain

‘the operating mechanism in a balenced condi-

tion.
The air or gas to be compressed or pumped en-
ters the meachine from a pipe 45 opening into

. an angular passage 46 through the annular por-

76

tion 2 of the base 1 and opening through the pe-
riphery of the head 3 near the forward side of
the plate or blade 23 (Figs. 3 and 5). Near the
opposite side of the plate or blade 23 the head 3

1,020,996

is formed with an outlet passage 47 having at its
lower end a lateral branch 48 (Fig. 4) having
communication through a passage 49 with the in-
side of the upper portion of the housing 9 above
the oil level 39. From the housing 9 compressed
air or gas is conducted through & pipe 50 to a
condenser (not shown) or elsewhere. Thus, the
compressed air or gas obtained by operation of
the machine is confined in the housing 9 and ex-
erts & downward pressure against the oil in said
housing to hold the cylinder 18 in position in
which its lower end is in close contact with the
wall 20 and in which its wall 21 is in close con-
tact with the upper end of the head 3. Bui, in
case the cylinder 18 becomes overloaded by ex-
cess pressure. inside, said cylinder is capable of
upward movement to provide an opening to re-
lieve the pressure.

A pump housing 51 is attached to the lower
end of the depending annular part 2 of the base
by ‘screw bolts 52, an annular bafie 53 being
clamped between the end of the part 2 and the
pump housing. The wall of the chamber 54 is
eccentric, extending sp'rally from its beginning
at the shoulder 55 to communication with an out-
let opening 56 on said shoulder. A pipe 57 leads
from the outlet opening 56 to a cooler (not
shown) and thence through a pipe 58 into the
housing 9.

The oil pump within the housing 54 comprises
a disc 59 attached to the lower end of the shaft
27 and having on its upper side a number of im-
peller blades 60 which extend from the periphery
of the disc 59 tangentially toward the hub of said
dise, but do not extend entirely to the hub. In
operation of the machine the disc 59 is rotated in
the direction of the arrow 61 (Fig. 4) with the re-
sult that the oil is properly circulated. The baflle
53 extends inwardly beyond the vertical plane of
the periphery of the disc 59 at which the impeller
blades 60 terminate, so that the oil is forced out
through the outlet 56.

When the machine is ready for use it contains
oil to about the line 39. When the motor 13 is
started the shaft 27 is rotated with the result that
the eccentric 28 operates the hub 32 and the cyi-
inder 36 operates the eylinder 18 in a manner to
create suction through the inlet 46 causing air
or gas to enter the cylinder 18 through said in-
let. As the cylinder 18 is operated by the cylin-
der 36 the air or gas is compressed and is forced
outwardly through the outlet opening 47. This
outlei opening 47 is ecuipped with a valve com-~
rrising a cage 62 confining g valve disc 63 between
the cage and a plug §4 having a hole 65 in con-
tinuation of the passage 47. During operation of
the machine the valve disc 63 is held against the
cage 82 (Fig. 8) so that the compressed air or
gas passes through the hole 65 around the valve

disc €3, through the cage 62 and out through the 3

passages 47, 42 and 49 into the housing 9.
From the foregecing it will be seen that this
machine encounters s mirimum of resistance in
operation; that the oi! is maintained in constant
circulation automsticeily and as an incident to
the operation of the machine; that the parts are
censtantly Iubricated end cooled by the cireulnt-
ing ofl; that all of the coperating parts are of
strong and durable construction and sre easily
fitted and assembled in cooperstive relationship
in the machine; that the spring controlling the
plate or blade 23 remsains under & constant ten-
sion and is not subjected to the undesirable effects
of expansion and contraction; that the pressure
created by the machine iz utilized to hold the
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pafts in cooperative relationship during opera—
tion; and that no unusual or undesirable manu-
facturing problems are encountered.

The construction, arrangement and relation-
ship of the parts may be varied within equiva-
lent limits without departure from the nature
and principle of the invention. I do not restrict
myself in these or other unessential particulars,
but what I claim and desire to secure by Letters
Patent is:

1. A compressor or pump comprising a vertical
stationary cylindrical head, a cylinder enclos-
ing and cooperating with said head to form a
chamber, an element in said head dividing said
chamber into suction and compression portions,
respectively, means for admitting air or gas into
said suction portion at one side of said element,
means for conducting compressed air or gas from
said compression portion at the ovposite side of
said element, a rotary vertical shaft, means for
rotating said shaft with respect to said head and
said cylinder, means operated by said shaft for
operating said cylinder about said head to com-
press the air or gas entering said suction. por-
tion and to discharge the compressed air or gas
from said compression portion, a device on said
shaft arranged eccentrically with respect to sa.xd
head and concentrically with respect to said cyl-
inder, a resilient actuator controlled by said ec-
centric device actuating said element horizon-
tally in contact with the inner periphery of said
cylinder, and means for confining a body of oil
about all of said parts.

2. A machine of the character described com-
prising a cylindrical head, a shaft extending axi-
ally into said head, a cylinder enclosing said head
and having an internal diameter greater than the
diameter of the head and forming an enclosed
space between said cylinder and said head, an
eccentric in connection with said shaft, a device
mounted on said eccentric holding said cylinder
concentric with said eccentric and in eccentric
relationship to said head and for operating said
cylinder about said head, mechanism for rotat-
ing said shaft with respect to said cylinder and
said device, an element in said cylinder con-
trolled by said shaft and held in permanent con-
tact with the inner periphery of said cylinder and
means for enveloping all of said parts other than
said mechanism in a body of oil.

3. A machine of the character described com-
prising a cylindrical head, a shaft extending axi-
ally into said head, a cylinder enclosing said head
and having an internal diameter greater than
the diameter of said head and forming an en-
closed smace between said cylinder and said head,
an eccentric in connection with said shaft, a de-
vice mounted on said eccentric holding said ¢ylin-
der concentric with said eccentric and in eccen-
tric relationship to said head and for operating
said eylinder about said head, means for confin-
ing a body of oil in contact with all of the afore-
said parts, mechanism for rotating said shaft
with respect to said cylinder and said device, an
element in said cylinder controlled by said shaft
and held in permanent contact with the inner
periphery of said cylinder, means for admitting
air or gas to the space between said head and
said cylinder at one side of said element, and
means for discharging air or gas from the space
between said cylinder and said head at the op-
posite side of said element.

4. A machine of the character described com-

prising a cylindrical head, a shaft extending axi-

ally into said head, a cylinder enclosing said head

3

and having an internal diameter greater than the
diameter of said head and forming an enclosed
space between said cylinder and said head, an
eccentric in connection with said shaft, a device
mounted on said eccentric holding said cylinder
concentric with said eccentric and in eccentric
relationship to said head and for operating said
cylinder about said head, mechanism for rotating -
said shaft with respect to said cylinder and said
device, an element in said cylinder controiled by
said shaft and held in permanent contact with
the inner periphery of said cylinder, means for
admitting air or gas to the space between said
head and said cylinder at one side of said element,
means for discharging air or gas from the space
between said cylinder and said head at the oppo-
site side of said element, an oil pump housing
enclosing s part of said shaft, a centrifugal oil
pump wholly supported and operated by said shaiff -
n szid housing, means for conducting oil from
said oil pump housing, and means for confining
the oll to submerge all of the parts aforesaid other
than a part of said shaft. )
~ 5. A machine of the character de.,crlbed com-
prising a cylindrical head, & shaft extending axi-
ally into said head, a cylinder enclosing said head
and having an internal diameter greater than the
diameter of said head and forming an enclosed
space between said cylinder and said head, an
eccentric in connection with said shaft, a device 105
mounted on said eccentric holding said cylinder
concentric with said eccenfric and in eccentric

a5

100

‘-relationship to said head and for operating said

cylinder about said head, mechanism for rotating .
said shaft with respect to said cylinder and said 110
device, an element in said cylinder controlled by
said shaft and held in permanent contact with
the inner periphery of said cylinder, means for
admitting zir or gas to the space between said
head and said cylinder at one side of said-element, 118
means for discharging air or gas from the space
hetween said cylinder and said head at the oppo- -
site side of said element, and a device wholly sup-
ported and operated by said shaft for forcing cir- -
culation of oil through said cylinder and said 120
head.

6. A compressor or pump comprising a station-
ary vertical cylindrical head, a cylinder enclosing
said head and having an internal diameter greater
than the diameter of said head and cooperating 126
therewith to form an enclosed space between said
cylinder and said head, a-vertical shaft extending
into said head, means for rotating said shaft about
an axis concentrically with the axis of said head,

s part in connection with said shaft and which is 130
eccentric with respect to said head and concentric
with respect to said cylinder, a device mounted
loosely on said part for holding said cylinder in

"eccentric relationship to the axis of said shaft
“and to said head and for operating said cylinder 135

to compress air or gas admitted to the space be-
tween said cylinder and said head, an element
supported by said head and cooperating with said

‘eylinder to enable said cylinder to effect compres-

sion of air or gas admitted to said space at one 140
side of said element for compression by said cylin-
der as aforesaid, means for conducting the com-
pressed air or gas from said space at the opposite
side of said element, and means for utilizing the
compressed air or gas to hold said cylinder in the 145
position aforesaid.

7. A compressor or pump comprising a station-
ary cylindrical head, a rigid wall extending radi-
ally from one end of said head, a cylinder enclos-

ing said head and cooperating therewith to form 150
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& chamber between said head and said cylinder,
said cylinder having one end abutting against
said wall, a wall on the opposite end of said cylin-
der abutting against the end of said head, an

annular element encircling said cylinder, a shaft -

rotative with respect to said annular element,
mechanism for operating said annular element
for said shaft and thereby said cylinder to slide
said cylinder upon said first-named wall and to
effect compression of air or gas between said cyl-
Inder and said head, and means for utilizing the
compressed air or gas to hold said cylinder in the
position aforesaid.

8. A compressor or pump comprising a station-
ary cylindrical head, s radially movable plate or
blade in said head, a radial wall at one end of said
head, a cylinder encircling said head and having
one end abutting against said wall and cooper-
ating with said cylinder to form a chamber be-
tween said cylinder and said head, a wall in con-

“nection with said cylinder abutting the opposite

end of said head, means for admitting air or gas
to said chamber at one side of said plate or blade,

means for conducting compressed air or gas from -

said chamber at the opposite side of said plate or
blade, and mechanism for forcing a circulation of
oil through said cylinder and said head.

9. A compressor or pump comprising a station-
ary cylindrical head, a cylinder of larger diam-
eter than said head enclosing said head and form-
ing therewith a compression chamber, a rotary
shaft concentric with said head, an eccentric on
said shaft, an annular element with respect to
which said eccentric is rotative, said annular ele-
ment being operated by said eccentric to impart
lateral movements to said cylinder with respect
to said head to compress air or gas in said cham-
ber, and means for utilizing the compressed air
or gas to hold said cylinder in cooperative rela-
tionship to said head.

10. A compressor or pump comprising a sta-

tionary cylindrical head, a cylinder enclosing and’

cooperating with said head to form a chamber be-
tween said head and said eylinder, a rotary shaft,
an element loose on said shaft and engaging and
operating said cylinder with respect to said head
to vary the position of said chamber within the
cylinder and about the head, an element movable
radially in the head to constant contact with the
inner periphery of the cylinder, means for admit-
ting air or gas to said chamber at one side of said
element, means forming an outlet for the air or
gas from said chamber at the opposite side of said
element, and mechanism cooperating with the
compressed air or gas to lubricate all of said parts.

11, A compressor or pump comprising & sta-
tionary cylindrical head, a cylinder enclosing and
cooperating with said head to form a space be-
tween said head and said cylinder, means divid-
ing said space into suction inlet and outlet por-
tions, means for admitting air or gas to the inlet
portion of said space, means for conducting the
air or gas from the outlet portion of said space,
means for utilizing the compressed air or gas to
hold said cylinder in proper position, a circular
element surrounding said cylinder, and mecha-
nism having pivotal connection with said circu-
lar element for operating said circular element
and thereby said cylinder eccentrically about said
head to compress the air or gas drawn into said
space and to discharge the same through said
outlet.

12. A compressor or pump comprising a sta-
tionary cylindrical head, a cylinder enclosing and
cooperating with said head to form a space be-

1,020,906

tween said head and szaid cylinder, means divid-

ing said space into suction inlet and outlet por-
tions, means for admitting air or gas to the inlet
portion of said space, means for conducting the
air or gas from the outlet portion of said space,
means for utilizing the compressed air or gas to
hold said cylinder in proper position, a circular
element surrounding said cylinder, a rotary shaft
for operating said circular element, and & pump
on and driven by said shaft for forcing circula-
tion of oil through said cylinder and said head.
13. A compressor. or pump comprising a verti-
cal cylindrical stationary head, a vertical rotary
shaft extending axially through said head, a cyl-
inder enclosing and cooperating with said head
to form a compression chamber between them
and being capable of lateral movements relative
to said shaft, a device encircling said cylinder
and operated by said shaft for imparting lateral
movements to said cylinder with respect to said
shaft and to said head to compress air or gas en-
tering said chamber, means for conducting air
or gas into said chamber for compression, means
for conducting the compressed air or gas from
said chamber, and means for utilizing the com-

pressed air or gas to hold said cylinder in proper

position.

- 14. A compressor or pump comprising a verti-
cal stationary cylindrical head, a cylinder enclos-
ing and cooperating with said head to form a
compression chamber between them, a shaft ex-
tending vertically through said head, means en-
circling said cylinder and operated by said shaft
for imparting lateral movements to said cylinder
with respect to said shaft and said head and hold-
ing a portion of said cylinder in permanent con-
tact with a portion of the periphery of said head,
means for effecting compression of air or gas in
said chamber when said cylinder is operated as
aforesaid, and means for utilizing the compressed
air or gas to hold said cylinder in position for
operation.

15. A compressor or pump comprising a rigid
cylindrical head, a cylinder enclosing and coop-
erating with said head to form a compression
chamber between said cylinder and said head,
means for admitting air or gas to said chamber,
means for conducting compressed air or gas
from said chamber, a shaft mounted for rotation
relative to said head and to said cylinder, a de-
vice pivoted on and operated by said shaft for
operating said cylinder about said head to cause
air or gas to enter said compression chamber and
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to compress and to discharge said air or gas from

said compression chamber, and means for utiliz-
ing the compressed air or gas to hold said cylin-
der in proper position.

16. A compressor or pump comprising 8 rigid
cylindrical head, a cylinder enclosing and to-
gether with said head forming a compression
chamber between them, a shaft, means for sup-
porting said shaft for rotation relative to said
head, and to said cylinder, a device pivoted on
and operated by said shaft for operating said
cylinder about said head, and means for utilizing
the compressed air or gas to hold said cylinder
in proper position.

17. A compressor or pump comprising a cylin-
der, devices cooperating with said cylinder to
compress air or gas in said cylinder when said
cylinder is operated, a shaft, means for support-
ing said shaft for rotation relative to said cylin-
der and said devices, an eccentric in connection
with said shaft, a circular device encircling said
cylinder, means for operating said circular device
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by said eccentric to operate said cylinder, and
means for utilizing the compressed air or gas to
hold seid ¢ylinder in proper position.

i8. A compressor or pump comprising a sta-
tionary head, & cylinder enclosing said head and
forming therewith a compression chamber,
mechanism for operating said cylinder, means

- for utilizing the compressed air or gas to hold

said cylinder in proper position for operation, a
blade supported in said head, a spring for actu-
ating said blade toward said cylinder, and an
eccentric movable in coordination with said cyl--
inder and holding sald spring under approxi-
mately uniform tension.

18. A compressor or pump comprising a sta-
tionery head, & ¢ylinder.enclosing said head and
forming therewith a compression chamber, means
for utilizing the compressed air or gas to hold said
cylinder in proper position, a shaft supported
for rotation relative to said head and to said cyl-
inder, and devices having pivoted connection with.
and operated by sald shaft for operating said
cylinder about said head.

20. A compressor or pump comprising a vertical
head, a vertical cylinder enclosing and cooperat-
ing with said head to form a compression cham-
ber, means for admitting air or gas to said cham-
ber, means for conducting compressed air or gas
from said chamber, means for utilizing the com-
pressed air or gas to hold said cylinder in proper
position, an elemgnt supported by said head be-
tween said admitting and conducting means di-
viding said chamber into inlet and outlet por-
tions, a spring actuating said element to effective
position, and an eccentric maintaining said
spring under approximately unvarying tension.

21. A compressor or pump comprising g verti-
cal head, a vertical cylinder enclosing and cooper-
ating with said head to form a compression
chamber, means for admitting air or gas to said
chamber, means for conducting compressed air
or gas from said chamber, means for utilizing
the compressed air or gas to hold said cylinder
in proper position, an element supported by said
head between said admitting and conducting
means dividing said chamber into inlet and outlet
portions, a spring actuating said element to effec-
tive position, an eccentric maintaining said
spring under approximately unvarying tension,
and means operated by said eccentric for oper-
ating said cylinder,

22, A compressor or pump comprising a rigid
head having a central recess, a cylinder enclos-
ing and cooperating with said head to form a com-
pression chamber, an element mounted in said
head for radial movements, a spring for actuating
said element radially into contact with the inner
periphery of the cylinder, a rotary shaft, s device

pivoted on said shaft for operating said cylinder,
means for confining o¢il about the aforesaid de-
vices under pressure created by operation of the
compressor or pump, ahd means for admitting
said oil against the inner side of said element to

subject said element to the outward pressure of

said oil. )

23. A machine of the character described com-
prising a cylindrical head, a shaft extending
axially into said head, a cylinder enclosing said
head and having an infernal diameter greater

- _

than the diameter of said head and forming an .

enclosed space between said cylinder and said
head, an ecceniric in connection with said shaft,
a device mounted on said eccentric holding said
eylinder concentric with said eccentric and in
eccentric relationship to said head and for oper-
ating said cylinder about szid head, mechanism
for rotating said shaft with respect to said eyl-
inder and said device, an element within said
cylinder controiled by said shaft and held in
permanent contact with the inner periphery of
said cylinder, means for admitting air or gas to
the space between said head and said cylinder
at one side of said element, means for discharg-
ing air or gas from the space hetween said cylin-
der and said head at the opposite side of said ele-
ment, a housing defining a chamber enveloping
the cylinder and head, and a device wholly sup-
ported and operated by said shaft for forcing a
circulation of oil through said chamber.

24. A machine of the character described com-
prising a cylindrical head, a shaft extending ax-
ially into said head, a cylinder enclosing said head
and having an internal diameter greater than
the diameter of said head and forming an
enclosed space between said cylinder and said
head, an eccentric in connection with said shaft,
a device mounted on said eccentric holding said
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cylinder concentric with said eccentric and in 118

eccentric relationship to said head and for oper-
ating said cylinder about said head, mechanism
for rotating said shaft with respect to said cylin-
der and said device, an element in said cylinder
controlled by said shaft and held in permanent
contact with the inner periphery of said cylinder,
means for admitting air or gas to the space be-
tween said head and said cylinder at one side of
said element, means for discharging air or gas
from the space Letween said eylinder and said
head at the opposite side of said element, an oil
pump housing enclosing a part of said shaft, an
oil pump wholly supported and operated by said
shaft in said housing, means for conducting oil
from said oil pump housing, and means for con-
fining the oil to submerge all of the parts afore-
said other than a part of said shaft. .
EDWARD WILSON.
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