June 23, 1936. G. L. STREBLER 2,044,957

COMPRESSOR

Filed May 22, 1933 4 Sheets-Sheet 1

“Zy C

P

INVENTOR:

George L.Sirebler

_ ATTORNEY.



June 23, 1936. 7 G. L. STREBLER ' 2;@44,957

COMPRESSOR

Filed May 22, 1933 4 Sheets-Sheet 2

INVENTOR:

57'5/;77/575




June 23, 1936. G.L STREBLER 2,044,857
COMPRESSOR )
Filed May 22,1933 4 Sheets-Sheet 3

il

Lo

Ls

L7

= ~ INVENTOR:
&’eoye L 557”6[7[67’

p A TTORNEY.



June 23, 1936.

-G

Filed May 22, 1933

L. STREBLER 2,044,957
COMPRES‘SOR ) ’

4 Sheets-Sheet 4

32N :
P A s9 , 4849 49 48
25 =5= =t A--C 26 -
: P I
]{ . ;o - :__ N T T T ’(L - -
N mfes | - 7 zald i ERT
- s o[l
2 . 29—
e | ¥ # 7
= &5 - . .
Lagg | C/ﬁz “Z;Zy/ 2 INVENTOR:
= A Byé’gozyez, Jlrebler,
7 _ _
ey Z 7/ z et
-—J % // A T4 ) ) °
v ATTORNEY.




Patented June 23, 1936

UNITED STATES

2,044,957

PATENT OFFICE

2,044,957
COMPRESSOR
George L. Strebler, St. Louis, Mo.
Application May 22, 1933, Serial No. 672,089

20 Claims.

This invention relates to compressors, and has
particular application to fluid compressors em-
ployed for use with refrigerators, although not
necessarily limited thereto, as it will prove equally

5 ‘effective and efficient as an air or similar com-
pressor not associated with refrigeration.

An object of the invention is the provision of a
relatively small, compact high pressure compres-
sor for methyl chloride, sulphur dioxide and sim-

10 ilar refrigerating fluids, a compressor which can
be run at a relatively low speed and the parts of
which can be quickly and easily assembled and
disassembled.

A further object of the invention is the pro-
vision of a compressor having spaced vertically
opposed cylinders in which pistons reciprocate,
one of which cylinders and pistons serves as a
compressor unit, and the other serving as an oil
spray pump to effectively lubricate the compres-
20 sor unit which is disposed above the oil pump
unit.

A further object of the invention is the pro-
vision of a compressor having an oil sump dis-
posed adjacent an oil pump cylinder, with the
space above the oil level in the sump reserved for
any fluid leakage past a compressor piston in a
cylinder, and which fluid leakage is by-passed
from the interior of the compressor casing through
a passage into a fluid intake passage from where
the fluid is again taken into the compressor
cylinder. .

A further object of the invention is the utiliza-
tion of a by-pass passage between the interior
of a compressor casing and a fluid intake passage
for the return of surplus lubricant back into the
oil sump from the intake passage, thus prevent-
ing its entrance into the fiuid compressor with
the fluid to be compressed and for the purpose of
maintaining a balanced pressure above and be-
low the piston to prevent the hanging of the pis-
ton, when, for instance, the intake passage is
under a vacuum.

A further object of the invention is the pro-

_ vision of an intake valve for a compressor cylin-
40 der which will also serve as a means to prevent
any accumulated oil and foreign matter in the
fluid intake passage of the compressor from en-
tering the compressor cylinder with the intake of
fluid to be compressed.
50 - A further object of the invention resides in the
provision of means, such as a guide stem, serving
to prevent rotation of the pistons relative to their
cylinders during reciprocation thereof.

A further object of the invention is the pro-

vision of an inlet and outlet valve supporting
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plate for a compressor serving also as a head for

a cylinder or cylinders, and upon which a manifold
head, having separated infake and outlet pas-
sages, is secured, and said plate having a by-pas~
sage serving as a communication between the in- 8
take passage of the manifold head and the in-
terior of a compressor case to permit compressible
fluid escaping past a piston in a cylinder to be
brought back into the intake passage for re-
entrance into the compression cylinder and to 10
prevent hanging of the piston when the intake
passage is under a vacuun.

A further object of the invention is the pro-
vision of a rotatable thrust member on the com-
Pressor piston upon which one end of a suitable 15
coiled spring is seated to prevent, as far as pos-
sible, any torque action of the spring to effect ro-
tation of the piston within its cylinder.

A further object of the invention resides in
offsetting the position of the intake valve rela- 20
tive to the bore of the cylinder so that the valve
will lie partially over the upper end wall of the
cylinder.

A further object of the invention resides in
imparting a suction stroke to the fluid compressor 25
piston and a compression stroke to the oil pump
piston through the action of a coiled spring sur-
rounding the fluid compression cylinder and im-
parting a compression stroke to the fluid com-
pressor piston and a non-compression stroke to 30
the oil pump piston through the action of a pis-
ton actuator on a drive shaft.

A still further object of the invention is the pro-
vision of an antifriction member carried by a
pin supported by the compressor piston to serve 35
as a roller between a driver or actuator and the
piston actuated in one direction thereby.

A further object of the rotatable thrust mem-
ber above mentioned is to serve as means to pre-
vent longitudinal movement of the roller sup- 40
porting pin beyond the wall of the compressor
piston.

A further object of the invention is the pro-
vision of a compressor wherein the raw gases are
not taken into the compressor cylinder through
the compressor case proper.

A still further object of the invention is the
provision of a compressor, which will not permit
of oil within the compressor casing being trans-
mitted into the fluid intake passage with gas which 50
has leaked into the case past the piston during
its return to the fluid intake passage.

A still further object of the invention is the
provision of a compressor which possesses ad-
vantages in points of simplicity and efficiency, 56
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and, at the same time proves itself comparatively
inexpensive in cost of manufacture.

With the above and other objects in view, the
invention consists in the novel features of con-
struction, arrangement and combination of parts
hereinafter more fully described and finally
pointed out in the claims hereto appended.

Referring to the accompanying drawings form-
ing a part of this specification, wherein like char-
acters of reference denote similar parts through-
out the several views:

Fig. 1 is a longitudinal irregular, vertical, sec~
tional view of a compressor embodying the fea—
tures of my invention.

Fig. 2 is a view taken on line 2—2 of Fig. 1.

Fig. 3 is an irregular, transverse, sectional view
taken through one of the complete working units
of the compressor. )

Fig. 4 is a sectional view taken on line 4—4
of Fig. 3.

Fig. b is an irregular vertical sectional view of
the upper end of the compressor and clearly
showing the exhaust valves.

Fig. 6 is a top plan view of the compressor

_ showing parts of the manifold head broken away

and partly in cross section.

Fig. 7 is a top plan view of the combined cyl-
inder head and valve supporting plate.

Fig. 8 is a sectional view taken on line 8—8

-of Fig. 7.

Fig. 9 is a side elevation of cne of the double
piston structures.

Fig. 10 is g sectional view taken on line {—I19
of Fig. 1.

Fig. 11 is a side elevation of one of the intake
valves. ' )

In carrying out the aim of my present inven-
tion, I employ a suitable hollow casing desig-
nated gererally as A, which casing is provided
with an. opening { in the lower wall 2 thereof,

‘and having one or more depending cylinders 3

which enter the interior of the casing from the
top wall 4 of the hollow casing. .The cylinder,
or cylinders are preferably, although not neces-
sarily, integral with the top wall 4 of the casing.
One of the side walls of the casing, designated 5
is provided with a suitable opening 6 to receive
a Suitable bearing 7. The bearing 7 is held in
position for closing the opening 6 by means of
suitable fastening devices 8 passing through a
bearing flange 8 for connection with the side wall
5 of the casing A. The opposite side wall 10 of
the casing ‘A is provided with a suitable bearing
f1 having an cil opening 12, The outer end of

.the bearing is closed by means of a suitable plug

cap 13.

A suitable driven member {4, such for lnstance,
as a shaft, is journaled in the bearings T and i1
and one end of the shaft projects beyond the

outer end of bearing 7, and there is suitably con-
nected to the shaft (4 a suitable combined belt -

and fly wheel {5. The means shown for making
the fly wheel connection with the shaft 14 in-
cludes a key 16 and- a suitable cap 17, the cap

‘having screw threaded connection with the pro-

jecting end of the shaft {4. Caps i3 and {7 serve
to seal the ends' of the driven shaft 14 against

fluid leakage from the interior of the casmg A

along the shaft (4.

. In order to prevent leakage from within the
casing through the bearing 7 around the shaft {4,
I provide the shaft {4 with a suitablie fixed col-
lar 18 adapted for frictional engagement with
the inner face 1§ of the bearing 7. A suitable ceol-

Jar 28 mounted on the shaft 14 frictionally en-

suitable pin 22.
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gages the outer end face of the bearing 1. Dis~
posed. between the collar 28 and a plate 21 at-
tached to the inner face of the hub section 22
of the wheel i% by means of suitable fastening
devices 23, is a sylphon or longitudinally ex-
pansible connection 24. Disposed within the
sylphon connection 24 and surrcunding the shaft
14, is a suitable coiled spring 25, the ends of
which act against the collar 20 and the plate
21 to prevent leakage around the shaft 14.

As clearly shown in Figs. 1 and 10, a suitable
sleeve 28 is mounted upon the shaft {4 within
the casing A. The sleeve, which serves as a
connection, is provided with two suitable eccen=
trics, or cams 27, which are disposed in alignment
with the axis of the fluid compression cylinders
3. 'The sleeve 26 is held against longitudinal
and rofary displacement relative to the shaft 14
by means of a suitable fastening device, which
is shown in the drawings as a tapered pin 28 pass-
ing through registered openings in the shaft and
the sleeve, and which is provided with a nut 29
at its smaller end.

Mounted. for reciprocation in each cylinder 3,
which I term compressor cylinders, is a suitable
hollow piston B. provided at its upper end with
suifable piston rings 38. The lower end of each
piston B is provided- internally with a pair of
spaced opposed  transverse bosses 31 provided
with registered horizontal openings to receive a
A suitable roller 33, preferably
hardened, is mounted on the pin 82 carried by
each piston B, and the roller is disposed between
the inner faces of the bosses 31, as shown. The
roller 83 on the pin 32 of each piston B is designed
for rolling contact with its respective shaft eccen-
tric, or cam 27, as clearly shown in Fig. 1, so-as
to serve as an antifriction member between the
eccentrics, or cams 27 and the pistons B.

A suitakle coiled or helical spring 34 encircles
each compressor cyiinder 3. The upper ends of
the springs engage or seat against the inner face
of the casing top 4. The lower end of each spring
34 is seated upon a suitable flanged thrust mem-
ber 35. Fach thrust member, or plate is pro-

vided with-a central opening 36 so that it can be

slipped into position over its associated piston
B from the upper end thereof. ' The lower end of
each compressor piston B is flanged outwardly
to provide a shoulder 237 upon which the thrust
members 33 are rotatably seated to compensate
for torsional movement of the springs 34 during
action thereof. It will be here cbserved that the
thrust member 35, on each piston B, also serves

as g means to limit longitudinal movement of the 9

wrist pin beyond the wall of its piston B, as will
be clearly apparent from Figs. 1, 3 and 9.
Disposed in spaced axial alignment below each
piston B is a suitable oil pump piston C. Each
piston C, shown as solid, is provided with a suit-
able longitudinal bore 38 therethrough. Each
oil pump piston C is connected with its respective
piston B by means of a plurality of suitable
connecting members. 39, as clearly shown in Figs.
1 and 10. The pistons C are reciprocably mount-
ed in suitable upright cylinders 48, which serve
as oil wells and which are directed upwardly
into the casing A from the bottom thereof. The
cylinders € are on a suitable closure plate 41
which .is secured by suitable fastening devices
42, to the bottom wall 2 of the casing A for
closing the opening { in the bottom wall of the
casing. The wall of each oil pump cylinder 40
is provided with suitable cpenings 43 near the
lower end thereof adjacent the floor plate 41.

b

20

25

30

36

40

45



10

20

30

o
<

40

50

GO

65

2,044,957

The lower end of the casing A, up to a point
a suitable distance below the upper ends of the
oil pump cylinders 43 and indicated by the oil

‘level line D, serves as an oil sump to be filled

with oil E through the oil inlet 44, which inlet
is closed by means of a suitable closure plug 45.
The oil pump pistons C are shorter in length
than their respective cylinders, thus, it will be
observed that the lower end of each oil pump
cylinder 40 serves as a chamber 26 to be fed
with oil from the oil sump through the oil passage
43 in the wall of each pump cylinder 49 in order
that with each downward stroke of the pump
piston C, a quantity of lubricant will be forced
upwardly out of the pump cylinders through the
bore 38 thereof in an upwardly direction into
the casing A for lubricating the compressor parts
located above the oil pump parts. The eccen-
trics 27 serve as bafiles for the oil forced out
of the upper end of the pump piston to set up
an oil spray.

As shown in Fig. 1, each oil pump cylinder 48
is provided with a suitable bearing 47 and the
upper flanged end 48 of each pump piston C is
provided with a suitable depending guide mem-
ber 49, which is slidably receivable in the bear-
ing 47 on its respective cylinder 48 to prevent
any possible rotation of the compressor and oil
pump pistons in their respective cylinders, and
to prevent contact of the connections 39 between
the compressor and pump pistons from coming
into contact with the driven member {4 or the
eccentric carrying sleeve 28, as shown in Figs.
1, 3 and 10.

Positioned upon the top wall 4 of the casing
A is a suitable valve plate F. 'The portions of
the plate adjacent the upper open ends of the
compression cylinders B serve as heads, desig-
nated 58, for the cylinders B. Each cylinder
head portion 59 of the valve plate F, is provided
with an inlet valve 5! which has an upward
tubular stem 52 of less outside diameter than
the valve 51. Each valve stem 52 passes up-
wardly through a suitable inlet plate opening
53 and the tubular stem projects upwardly a
suitable distance above the upper face of the
valve plate F. A suitable coiled spring 54 en-
circles the projecting end of each tubular valve
stem 52 and is disposed between the upper face
of the valve plate and a suitable cross member
55 carried by the valve stem near the upper end
thereof. Xach inlet valve §! engages a valve
seat 56. Just above each valve 5i, the stem
thereof is provided with a plurality of wall open-
ings 57 through which fluid can pass, from within
the stem, into the compressor cylinders B dur-
ing downward movement of the intake valves,
which takes place with the suction stroke of
the compressor pistons B.

Each tubular valve stem 52 is screened as at
58 to prevent foreign substance from entering
the cylinders 3. The inlet valves 51 are slightly
offset relative to the bore of the compressor
cylinders 3 to be partly positioned over the upper
wall 4§ of the cylinder casing. Each valve seat
56 is formed on a recessed surface of the plate
¥ so as to allow sufficient movement of the
valves without striking the upper wall § of the
casing. By this arrangement of valve location,
should a valve stem cross member 5% work loose,
the valve will not drop into the compressor eyl-
inder 3. .

The outlet valves are designated 59 and there
is one for each compressor cylinder 3 which closes
and opens an outlet opening 68 in the valve

plate F. The outlet valves 58 are shown as in
the form of flat spring flap valves, and they
are backed by a suitable flat spring 61. The
springs are held in operative position by a suit-
able hold down member 62 held in position by
a suitable fastening device 63. The outlet flap
valves 89 are positioned upon and engage the
upper face of the valve plate ¥, whereas the
inlet valves engage the lower face thereof.

A suitable head designated generally as G, of
the manifold type, is positioned on the valve
plate F. The valve plate is held in position
between the manifold head G and the top wall
4 of the casing A by suitable fastening devices 64.

The manifold head G is provided with a suit-
able fiuid inlet passage 85, which communicates
with a feed chamber 65 which, in turn, com-
municates through the apertured hcllow valve
stems 52 with the compressor cylinders 3. The
feed chamber €6 is deep enough to receive and
accommodate the upwardly projecting ends of
the tubular inlet valve stems %2 and the chamber
G6 serves also as an oil chamber or sump.

The manifold head G is also provided with
o, compressed fluid ouflet passage §7, which com-
municates with a chamber 68 similar to chamber
88, and through chamber §8 the outlet passage
87 communicates with valve controlled com-
pressed fiuid outlet openings 6§ and the com-
pressor cylinders 3. :

The valve plate F is also provided with a
suitable opening 69 to receive upright tubular
member 78 to provide what I term as a by-
pass T4, which permits of communication between
the manifold head chamber 66 and the interior
of the casing A through a registered opening
72 in the top wall & of the casing A. The tube
1¢ projects above the upper face of the valve
plate F to permit some of the oil accumulated
in the chamber 68 of the manifold head to re-
turn to the casing and it also permits any fluid
which leaks past the pistons B in the cylinders
3 into the casing to be returned to the intake
chamber €8 in the manifold head to be returned
to the cylinder for compression thereof. The
by-pass 11 also serves to enable equal pressures to
be maintained on opposite sides of the valve plate
to prevent hanging of the pistons B which takes
place when there is a vacuum created in the
manifold intake chamber §§.

In operation, the fluid to be compressed is
taken into the cylinder, or cylinders B, through
the intake valves from the manifold head intake
chamber €8, which is supplied with fluid through
intake passage 65. As the cylinders 3 are being
charged during the intake stroke of the pistons
B therein, the pistons C in the oil pump cylin-
ders 490, due to being moved downwardly, force
oil under pressure out of the pump cylinder 48
through the bores 38 thereof to be forced in an
upwardly direction for spraying the compressor
parts disposed above the oil pump parts.

During the compression stroke of the com-
pressor piston B, the fluid charge is forced into
the outlet chamber 67 of the manifold head G
under pressure. Any leakage of compressed fluid
past a compression piston B into the casing A,
is transferred into the intake chamber §6 of the
manifold head G through the aforesaid by-pass

71 to again enter the compression cylinder. Sur- 7

plus oil accumulation in the fluid intake cham-
ber 66 of the manifold head G is denied entrance
into the compression cylinder B, due to the tubu~
lar intake valve stem projecting above the upper
face of the valve plate F' and is drained back
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into the casing A by gravity through the by-pass
11 as it overflows tha tube 18 on:the valve plate F.
During each upstrcke of the oil pump piston, oil

is fed to the pump cylinder from the oil sump:

through the ocil ‘cylinder wall openings 43 to: re-
place that discha,rged through the oil pump pis-
tons C.

From the foregomg description; it will: be -ap=

parent that I provide a highly efficient and rela-

tively slow speed: compressor, having reciprocat-
ing pistons, novel and efficient means for operat-

. ing the pistons and mechanism arranged in rela-

tionship to the-compressor: cylinders and pistons
for properly: lubricating the-compressor parts to
prevent wear. ‘That, I provide a practically
noiseless ‘ccmpressor-and one .in which the com-
pressible fluid is ‘not ‘taken. through :the com-
pressor casing preper to the eylinders, except such
fluid as: leaks past the compressor: pistons into
the casing and extracted therefrom: back into the

“intake chamber €% of the manifold head for re--

entrance ‘into: the cylinders to be. compressed.

And, also,; that T provide a compressor wherein .

any surplus 0il accumulation deposited in  the
fluid intake ' chamber: &8 is

case by gravity through a by-pass--connecting

- the intake chamber 65 with the inferior of the
compressor casing, and, further that the by-pass .
causes ‘to ‘be maintained 'a balanced pressure

above and ‘below ‘the piston at all times.

The many advantages of the herein described
invention will readily suggest themselves to those
skxlled in the-art-to which it appertains... :

From the ‘feregoing: description,. it is' evident
that a simple device for this purpose has been
disclosed, but: it is to be understood that I.do not
desire - to .restrict, or -limit: myself to the very
details of the construction shown and described,
which is mervely iltustrative, it being obvious that

changes,; not’ involving- the exercise of invention, :

may be made without conflicting or departing
from the spiris of the invention within the scope
of the appended claims.

What I ciaim is: ) )

1. In combination with a fluid compressor
adapted to contain lubricating oil in the lower
part thereof and having a fiuid inlet, an outlet
and an eccentric actuating means, of an oil
spraying mechanism within the compressor em-
bodying a cylinder having oil inlets adjacent its
lower end and a piston having a longitudinal
bore-therethrough, the eccentric actuating means
operating the piston of the oil spraying mecha-
nism in its non-cocmpression stroke only, and a
coiled spring operating the compressor in- its
non-compression stroke only and the piston of
the oil spraying mechanism in its compression
stroke only to-cause an oil spray to be delivered
to the eccentric actuating means and compressor

- parts theregbove.

2. In combination, a fuid compressor casing
having a fluid inlet and an outlet, an oil spray-
ing mechsanism, a rotatable actuator disposed be-
tween the fluid compreszor and the oil spraying
mechanism for actuating the compressor in its
compression stroke and the oil spraying mecha-
nism in its non-compression stroke, a . coiled
spring for actuating the compressor piston in its
non-compression stroke and the oil spraying
mechanism in its compression stroke, a fluid in-
take chamber adjacent the fluid inlet and a by-
pass between the fiuid intake chamber and the
interior of the casing of the compressor to main-~
tain an equalization of pressures in the fluid in-

trapped and .par- -
-mitted to return: to the oil sump in: compressor

2,044,957
take chamber: and the interior of the casmg of -

the compressor.

:3.' A ‘reciprocating plston compressor. ‘having,
in combination, a casing, a fuid intake chamber
and-a by-pass between the chamber and the in-
terior of the- casing of:the compressor to main-

tain the equalization of pressures between the.

intake :chamber :and the interior of the com-

‘pressor casing, and means embodying .a cylinder

having an apertured wall and including a tubu-
lar  piston . workable therein for effecting lubri-

- cation of- the interior compressor: parts by es-
tablishing ' an. oil spray . within the compressor:

casing during one stroke of the pistons.

4.' A compressor: unit comprising,: in' combina~ -

tion, a: casing & reciprocating: piston fluid com-
pressor, an oil spraying pump, mechanism for

“actuating the compressor and pump: in-unison;
-said fluid compressor having a: valve controllied
cinlet and o valve controlled outlet; a fluid .cham-

ber adjacent the: valve controlied inlet, .and a

- by-~-pass to- establish communication between: the
Afluid -chamber; and the interior of the casing of

the' compressor -to maintain an -equalized pres-

sure above and below tbe pxstcm of the flmd coml-~
- Pressor.

2B In combmatlon in a rec1]proca|.t;1nnr plston

COIMPTessor, - a  hollow. ‘casing . provided: with - a

valve: controlied inlet and & valve controlled out-

let, a:-manifold head having a fluid intake cham- ©

ber adjacent: the: valve. controlled inlet, and a
by-pass establishing communication between: the
fuid intake chamber and . the: interior of the

hollow : casing  to' maintain an. equalization of -
pressures above and below the piston of the com- ¢

pressor.
6. In combmatlon in a reciprocating piston
fluid compressor, g holiow casing: provided ‘with

-g: valve controlled: inlet and:a valve controlled

cutlet, an -0il pump disposed within the hollow
casing operable in unison with the reciprocating
piston compressor to discharge a spray of oil
from a supply of oil within the casing for lubri-
cating the compressor parts within the casing
during each non-compression stroke of the re-
ciprocating piston compressor.

7. In a compressor structure, in combination, a
hollow casing, a pair of spaced vertically cpposed
cylinders projecting into the casing from the top

and bottom thereof, spaced connected pistons re- 9

ciprocakle in the cylinders, and actuators for re-
ciprocating the pistons in unison, the uppermost
cylinder and piston serving to compress fluid and
the lowermost cylinder and piston serving to lu-

bricate the upper cylinder and piston by forcing a 5

quantity of oil upwardly into the casing during
the non-compression stroke of the upper piston
and the compression stroke of the lower piston.

8. In combination in & reciprocating piston
compressor, a hollow casing and open ended cyl-
inder, a plate closing the outer end of said cyl-
inder, an intake valve on the plate, an outlet valve
on- the plate, a manifold head on said plate hav-
ing a fiuid inlet chamber and a fluid outlet cham-
ber and a by-pass establishing communication

between the fluid inlet chamber and the interior.

of the casing to maintain equal pressures in the
inlet manifold chamber and the interior of the
compressor casing.

9. A reciprocating piston compressor having,
in combination, a hollow casing adapted to con-
tain a quantity of lubricant, a pair of cylinders
in the casing having pistons = reciprocably
mounted therein, and a fluid .intake chamber
above and separated from the interior of the
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casing by means of a valve carrying plate serv-
ing as a head for the cylinders and said plate
having an opening having communication with
the casing and the intake chamber to enable
equal pressures to be maintained within the fiuid
intake chamber and within the casing.

10. A compressor comprising, in combination,
a hollow casing adapted to contain a quantity
of lubricant, a cylinder within the casing, a pis-
ton in the cylinder, mechanism for actuating the
piston in its compression stroke, a resilient mem-
ber for actuating the piston in its non-compres-
sion stroke, a plate closing the outer end of the
cylinder, an intake valve on the plate, a dis-
charge valve on the plate, a manifold head on the
plate, said manifold head having a fluid inlet
chamber adjacent the intake valve, and said plate
and the compressor casing having registered
openings serving as a by-pass to maintain a bal-
anced pressure above and below the piston.

11. A compressor comprising, in combination,
a hollow casing adapted to contain a quantity of
lubricant, a cylinder within the casing, a piston
in the cylinder, mechanism for actuating the
piston in its compression stroke, a resilient mem-
ber for actuating the piston in its non-compres-
sion stroke, a plate closing the outer end of the
cylinder, an intake valve on the plate, a discharge
valve on the plate, a manifold head on the plate,
said manifold head having a fluid inlet chamber
adjacent the intake valve, said plate and the
compressor casing having registered openings
serving as a by-pass to maintain a balanced pres-
sure above and below the piston and co-operating
members within the casing serving as a pump to
spray lubricant upwardly into the casing during
the non-compression stroke of the piston.

12. A compressor having, in combination, a
hollow casing adapted to contain a supply of
lubricant, a cylinder projecting into the casing,
a piston mounted in said cylinder, a spring for
moving the piston in its non-compression stroke,
a driven member for moving the piston in its
compression stroke, a pin mounted transversely
on the piston adjacent the lower end thereof, and
a roller mounted on said pin for anti-frictional
engagement with the driven member to move the
piston in its compression stroke.

13. A compressor having, in combination, a
hollow casing adapted to contain a supply of
lubricant, a cylinder projecting into the casing, a
piston mounted in said cylinder, a spring for
moving the piston in its non-compression stroke,
a driven member for moving the piston in its
compression stroke, a pin mounted transversely
on the piston adjacent the lower end thereof, a
roller mounted on said pin for anti-frictional en-
gagement with the driven member to move the
piston in its compression stroke and cooperating
guide members to prevent rotation of the piston
relative to the cylinder.

14. A compressor having, in combination, a
hollow casing adapted to contain a supply of lu-
bricant, a cylinder projecting info the casing, a
piston mounted in said cylinder, a spring for
moving the piston in its non-compression stroke,
a driven member for moving the piston in its
compression stroke, a pin mounted transversely
on the piston adjacent the lower end thereoi, a
roller mounted on said pin for anti-frictional
engagement with the driven member to move the
piston in its compression stroke, a second piston
having a longitudinal bore therethrough con-
nected in spaced axial relation with the first pis-
ton, a cylinder for said second piston, the wall

5

of said cylinder having a lubricant inlet opening
for the entrance of lubricant into the cylinder
from the lubricant supply to be forced upwardly
through the bore thereof during the non-com-
pression stroke. of the first piston.

15. A compressor having, in combination, a
hollow casing adapted to contain a supply of
lubricant, a cylinder projecting into the casing, a
piston mounted in said cylinder, & spring for
moving the piston in its non-compression stroke,
a driven member for moving the piston in its
compression stroke, a pin mounted transversely
on the piston adjacent the lower end thereof, a
roller mounted on said pin for anti-frictional en-
gagement with the driven member to move the
piston in its compression stroke, cooperating
guide members to prevent rotation of the piston
relative to the cylinder, a plate on the outer end
of said cylinder, an intake valve on said plate, an
outlet valve on said plate, a manifold head having
an inlet chamber adjacent the inlet valve and a
by-pass establishing communication between the
manifold head inlet chamber and the interior of
the casing to maintain a balanced pressure on
opposite sides of the piston.

16. A compressor having in combination, a hol-
low casing adapted to contain a2 supply of lubri-
cant, a cylinder projecting into the casing, a pis-
ton mounted in said cylinder, a spring for mov-
ing the piston in its non-compression stroke, a
driven member for moving the piston in its com-
pression stroke, a pin mounted transversely on the
piston adjacent the lower end thereof, a roller
mounted on said pin for anti-frictional engage-
ment with the driven member to move the piston
in its compression stroke, cooperating guide mem-
bers to prevent rotation of the piston relative to
the cylinder, a second piston having a longitudi-
nal bore therethrough connected in spaced axial
relation with the first piston, a cylinder for said
second piston, the wall of said cylinder having a
Jubricant inlet opening for the entrance of lubri-
cant into the cylinder from the lubricant supply
to be forced upwardly through the bore thereof
during the non-compression stroke of the first
piston, a plate on the outer end of said cylinder,
an intake valve on said plate, an outlet valve on
said plate, 2 manifold head having an inlet cham-
ber adjacent the inlet valve and a by-pass estab-
lishing communication between the manifold head
inlet chamber and the interior of the casing to
maintain a balanced pressure on opposite sides
of the piston.

17. A fluid compressor having, in combination,
a hollow casing, a cylinder within and integral
with the casing, a piston in the cylinder, a rotat-
able member mounted within the lower end of the
piston, a driven cam shaft for imparting a com-
pression stroke to the piston, and a coiled spring
surrounding the cylinder for imparting a non-
compression stroke to the piston, the said rotat-
able member serving as an anti-friction connec~
tion between the piston and the driven cam shaft.

18. A compressor for refrigerating purposes
comprising, in combination, a hollow casing
adapted to contain a supply of lubricant, an up-
per cylinder having a valve controlled fluid inlet
and a fluid outlet or lower cylinder having a wall
opening, a piston mounted in each cylinder, a
connection between said pistons, a pin transverse
of the lower end of the upper piston, a roller
mounted on the pin, a driven eccentric shaft dis-
posed between the pistons and engaging said roller
for imparting movement to the piston in one di-
rection, a thrust plate rotatably mounted on the
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lower end of the upper piston-and serving to limit
Iengitudinal movement of said pin, a flexible re-
silient member interposed between the top wall of

the casing and the thrust plate and encircling the -

upper cylinder to impart movement to the pis-
ton in the opposite direction, guide members to
prevent rotation of the pistons in the cylinders,
the piston in the lower cylinder having -a longi-
tudinal lubricant discharge passage therethrough,

- a manifold head having an intake chamber ad-

jacent the fluid inlet and a by-pass establishing
communication between the fluid intake chamber
and the interior of the hollow casing to maintain
a balanced pressure above and below the upper

19. A fluid compressor having, in combination,
a hollow casing, cylinders within and integral
with the casing, pistons in the cylinders, rotatable
members mounted within the lower ends of the

- pistons, a driven cam shaft for imparting com-

pression strokes to the pistons, and coiled springs
surrounding the cylinders for imparting non-com-
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pression strokes to the pistons, the said rotatable
members serving as anti~-friction connections be-
tween the pistons and the driven cam shaft.

20. A fluid compressor having, in combination,
a casing adapted to contain Iubricating oil, a pair
of spaced ‘cylinders projecting into the casing in
opposite directions, one of the cylinders having
0il inlets leading thereinto, connected pistons
reciprecable in the cylinders, eccentric actuating
means for moving one of the pistons in its respec-
tive cylinder in its compression stroke and caus-
ing the other piston to follow in its respective cyl-
inder in its non-compression stroke, a coiled re-
silient member for reversing the movements of
said pistons to cause lubricating oil to be forced
upwardly through a longitudinal bore in the pis-
tons moving in the cylinder having the oil inlets
and delivering an oil spray to parts of the com-
pressor disposed above the oil spraying mecha-
nism.

GEORGE L. STREBLER.
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