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~ COMPRESSOR
Reinhold C. Zeidler, Detroit, Mich., assignor to Borg-

" Warner Corporation, Chicago, Ill., a corporation of Illi-

nois
- Filed Nov. 5, 1959, Ser. No. 851,098
4 Claims, (ClL 230-—185)

_ This invention relates to gas compressors and more
particularly to a gas compressor especially suited for a
refrigerant system for automotive vehicles.

This invention is primarily directed to a refrigerant
gas compressor of the reciprocating type in which a double
ended piston is reciprocated in a cylinder directly by an
eccentric in the form of a crank throw.

A primary object of the invention is to provide a
refrigerant compressor of the stated type characterized
by a piston of improved type which is formed with a di-
ametrically extending web provided with a centrally dis-
posed slot for reception of the eccentric and in which
friction is minimized by the use of a split bearing which
engages the edges of the web defining the slot.

- A further object of the invention is to provide a re-
frigerant compressor of the mentioned character in
which the piston is formed of a light weight metal such
as aluminum or the like and in which counterweights are
employed in limited spaced relation to the piston mass to
balance the inertia of the piston.

Another object of the invention is to provide a refrig-
erant compressor of the type described which is char-
acterized by reliability, light weight, compactness, rela-
tively few parts, ease of manufacture and facility of use.

Another' object of the invention is to provide a re-
frigerant compressor in accordance with the preceding
objects in which compression may be effected at the be-
ginning and at the end of each cycle of the piston, and
in which the gas under pressure is ported to a pressure
manifold capable of muffling gas pulsations. -

- A further object of the invention is to provide a com-
pressor of the stated type wherein chambers are provided
in communication with the intake and exhaust ports of
sufficient volumetric capacity to muffle gas pulsations.

A further object of the invention is to provide a com-
pressor of the character described in which the ratio of
piston diameter to stroke falls within the range 18 1
to 3.5:1.

This invention consists of the novel constructions, ar-
rangements and devices to be hereinafter described and
claimed for carrying out the above stated objects and such

other objects as will be - apparent from the following.

description of preferred forms of the invention, illus-
trated with reference -to the accompanying drawings,
wherein:

. FIGURE .1 is a vertical elevational view of a com-
préssor made in accordance with the present invention
and taken substantially on line 1—1 of FIGURE 2;

~FIGURE'2 is a vertical sectional view taken substan-
tially on line 2—2 of FIGURE 1;

-FIGURE 3 is a sectional plan view taken substan-
tially. on line: 3—3 of FIGURE 1; -

FIGURE 4 is a view taken substantlally on line 4-—4
of FIGURE 2;

"FIGURE 5 is a view taken substantxally on line 5—5
of FIGURE 1;

"FIGURE 6 is a sectional plan view taken substan-
tially on line 6—6 of FIGURE 4.

Referring to the ‘drawings and more particularly to
FIGURES 1 and 2, the compressor of the present in-
vention comprises 2 body or block ‘10 fo one side of
which is secured, by means of cap screws 12 a cylinder
head 14, and to the other side of which is secured by
means of cap screws 16 a cylinder head 18. Formed in
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the block 10 is a cylinder 2@ in which is slidably received
a piston 22 having a central axially extending web 24
provided with a radially extending slot 26 in which is
received an eccentric or throw 28 integrally formed with
a drive shaft 29. The drive shaft 29, as will be under-
stood, may be drivingly connected by any suitable means
to the engine of an automotive vehicle or to any other
power source for revolving the throw 28 to reciprocate
the piston 22.

Interposed betwen the cylinder head 14 and the bleck
10 is a port plate 30. A rib 32, integrally formed with
the cylinder head 14, divides the interior thereof into a
suction chamber 34 and a pressure chamber 36. So also,
an end plate 38 is interposed between the cylinder head
18 and the block 10, at the other end thereof, and the
cylinder head 18 has a rib 40 forming a partition divid-
ing the interior thereof into a suction chamber 42 and
a pressure chamber 44.

A suction passage or manifold 43, formed in the block
10, connects the suction chambers 34 and 42 and is in fluid
communication with a passage 45 which is connected to
an inlet 47. Similarly, a pressure passage 49 is formed
in the block 16 to afford fluid communication between
the pressure chambers 36 and 44. A passage 51 con-
nects the passage 49 to an outlet 53.

The interior of the cylinder 20 is shown as divided by
the piston 22 into a first chamber 46 and a second cham-
ber 48. Upon movement of the piston 22 to the left,
as viewed in FIGURE 2, the volume of the chamber 46
is diminished while the volume of the chamber 48 is aug-
mented. Conversely, as the piston 22 moves to the right,
as viewed in the same figure, the volume of the chamber
48 is diminished and the volume of the chamber 46
is augmented. In the position of the elements illustrated
in FIGURE 2, the piston 22 is moving to the right and
the volume of the chamber 46 is increasing. Refrigerant
gas is drawn into the chamber 46 from the chamber 34
through ports 46a the evaporator (not shown) of the
refrigerant system and by means of the suction mani-
fold 43 illusirated in solid lines in FIGURES 1 and 4 in
dotted lines in FIGURES 2 and 3.

After the piston 22 reaches dead center position it starts
to move to the left to compress the gas received in the
chamber 46 during the suction stroke. Passage of gas
back to the chamber 34 is precluded by means of a valve
60 of the steel reed type. . The valve 60 is forced by the’

" pressure of the compressing gas into a position blocking

the inlet ports 462 and one end thereof is retained in posi-.
tion with respect to the casing 1¢ and the plate 30 by
means of pins 62. The compressed gas is discharged
from the chamber 46 to the pressure chamber 36 through
exhaust ports 64 in the plate 38. The release of the
pressurized gas is controlled by an exhaust valve assembly
66 which will now be described in detail. Commiunica-
tion - is afforded between the pressure chamber 386 and
a pressure exhaust manifold 49 by means of a port 70
in the plate 30,

The valve assenbly 66, as shown best in FIGURE 6,
includes a pair.of pins 72 in alignment with the axes of
the ports 64. . Each of the pms 72 includes a body por-
tion 74 received in an opening 76 in the plate 30, a head
78 received in a countersunk bore 86, a reduced portion
82 and a chamfered head 84 of the same diameter as the
body portion 74. An elongated gasket 86 extends across
the ports 64 and has at each end an opening 88 which’
received the body portion 74 of each pin 72. The gasket
86 is retained in the position illustrated in FIGURE 6
by means of a plate 90 which is biased to the position
illustrated by means of bowed flat’ spring 92 having at
each end an inwardly curved portion 94 provided with an™

~ ‘opening 96 through which passes -the body ‘portion 74

of each pm 72. A plate 98 affords reaction for the flat
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spring 92 ‘and limits the distortion thereof under in-
fluence of pressure of the gas passing through the ports
64, as will be understood. - The plate 98 is shown as
having at one end a bayonet slot 100 for receiving the
reduced portion 82 of one of the pins 72, and at the other
end an open slot 162 for receiving the reduced portion 82
of the other of the pins 72. The plate 98 may be mount-
ed-in the position illustrated by inserting one of the heads
84 in the bayonet slot and moving the other end of the
plate to a position where the reduced portion 84 of the
opposite pin 72 is embraced, The gasket 86 is also biased
to the position shown by means of a coil spring 105, one
end of which abuts against the flat spring 92, as clearly
shown in FIGURE 6. It will be appreciated that the
springs 92 and 105 may be calibrated to yield at a pre-
determined gas pressure.  Gas under - pressure flows
through the manifold 49, through the passage 51 in the
_casing 16, and thence through the discharge fitting 53 to
the condenser (not shown) of the refrlgerant system.

As the compressxon stroke occurs in the chamber 46,

low pressure gas is drawn into the chamber 48 from
the suction chamber 42 through suction ports 108.  As
the piston 22 again moves to the nght passage of pres-
surized gas through the ports 168 is prevented by a flap
valve’ 116 of the steel reed type and a predetermined

degree of pressure may be developed prior to the opera-.

tion of a pressure valve assembly 66, identical to that
associated with the plate 38 for controlling the passage of
gas under pressure through exhaust ports 132 to the
pressure chamber 44, the pressure manifold 68, the dis-
charge passage 104 and thence through the dlscharge out-
let 166 to the condenser, as will be understood.

The shaft 29 is journalled at one end in an inwardly ex-
tending annular boss 120 formed integrally with a front
plate 122 which covers an opening 123 and is secured by
means of cap screws 124 to the front wall of the casing
10. A bearing or bushing 126 is interposed between the
enjarged portlon and the annular boss 120. The crank
or throw 28 is formed integrally with the shaft 29 and has
on each side thereof a pair of counterweights 128 and
130 extending diametrically oppositely from the axis of
rotation of the shaft. These counterweights function to
balance the inertia forces created by the eccentric move-
ment of the crank or throw 28." The crank shaft 29 may
be- readxly arranged in the operative position shown by
passing one end of the shait through the slot 26 in the
web 24 of the piston 22 since the counterweights 128 and
130 are in radial alignment with the crank or throw 28.
It will be noted that the counterweights 128 and. 130
‘are. shaped generally to conform to the configuration of

" the slot 26 to afford easy passage of the counterweight

.. 130 through the slot 26. It will be noted also that the
counterweights 128 and 130 are disposed as close as p0551-
ble to the center of mass of the piston 22.

" The casing 10 has a rear wall 132 and a bore 134 in
which is positioned a bearing or bushing 136 for journal-
ling a reduced portion 138 of the shaft 29. Integrally
formed with the reduced portlon 138 is a further re-

_-duced portion 140 to which is affixed for rotation a pinion
- 142 of a gear pump 144. The pinion 142-is in mesh

with a gear 146 which is rotatably mounted on a stub-

shaft 148 received in a "bore 150 in the back wall 132.
The gear pump 144 forms a part of a lubrication system

10
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168 and cooperate with the recess 164 to form the pump
chamber 164. A recess 178 is formed in the inner sur-
face of the back plate 166, communicates with the recess
164 and forms a passage in fluid communication with a
bore 172 in the portion 140, and a drilled passage 174 ex-
tending angularly from the bore-172. Excess pressure
in the pressure recess 165 may be relieved to sump by a
pressure relief valve 167. ‘Communicating with the pas-
sage 174 is a drilled passage 176 extending through the
crank or throw 28. A radial passage 178 extends out-
wardly from the passage 174 to the periphery of the crank
or throw 28 and a passage 180 extends radially outwardly
from the inner end of the drilled passage 176 for labri-

" cation of the bearing or bushing 126.

15

According to the present invention, the crank or throw
28 is journalled in a bearing 182 which comprises identi-
cal halves 184 and 186 which together form a cube hav-
ing a bore 188 in which the crank or throw 28 is received.

* The passage 178 provides lubricating oil to the halves 184

20

and 186, as will be understood.

The slot 26 and the web 24 of the piston 22 is defined
by substantially diametrically extending edges 190 and
192 the left side of the bearing half 184, as viewed in

. FIGURE 2, bears against the edge 192..  As the shaft 29

25

. figure.

30

35

rotates, the crank or throw 28 revolves in an orbit so that
force is exerted alternately aaginst the edge 190 -and
the edge 192 so that the piston reciprocates alternately
to the left and then to the right, an-viewed in the same
The counterweights 128 and 130, as. seen best’
in FIGURE 1, are disposed adjacent each side of the
crank or throw 28 and orbit within the reciprocating space
of the piston 22 as well as within the confines of the
dlameter of the piston.

- To facilitate the rec1procat10n of the piston 22, inserts
or lines of steel cast iron or the like, 200 may be mounted
within the bore 20. -Alternately, the block 10, which is
preferably made of aluminum, may be hot sprayed with a
line of steel and then subsequently machined-to size.. Tt

.. will be appreciated that the cylindrical wall. may also be

40

chromium plated. For preventing rotation of the piston
22, a slot 204 is formed in the periphery of the cylinder
web for reception of a guide bar 206 which passes through:
an openmg 208 in the block 10 and is preferably T-

: shaped in configuration and is illustrated as being secured

45

in position by means of cap screws 210.

While I have described my invention in connection with
certain specific constructions and -arrangements, :it is to
be understood that this.is by way . of illustration and not

<. by way of limitation and the scope of my invention is de-
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which will now be described; with pamcular reference to .

FIGURES 1 and 5.
~ Lubricating oil may be drawn from a sump 152, at-the

... bottom- of the casing” 10 through a screen 154, a-suction-
- tube 156, and drilled passages 158 and 160 to a suctmn

recess 162 formed in the back wall 132 of the casing 10.

,The gears 142 and 146 are rotated in a recess 164

- formmg a pump “chainber. Upon rotation of the gears

65

fined solely by the appended claims which should be con-
strued . as -broadly as the pnor art will penmt :
Iclaim: -
1. A gas compressor compnses a housing, a cylmder

- formed in said housing, a plston slidably mounted in said

cylinder, said piston comprising spaced cylindrical sections
joined by a web of I-shaped cross section, said web being
formed with a diametrical extending slot, -a crankshaft
journalled ‘in said housing, said crankshaft having an ec-
centric crank received within :the slot in the web of said.
piston, a counterweight formed on said crankshaft on each:
side of 'said crank, one-of said counterweighfs being
shaped to be passed through said slot and to be received
within the confines of said piston; the ratio of piston di-
ameter_to stroke falling within the range:1.2:1 to 3.5:1,
a port plate arranged at each end .of said- housing,a cy-
linder head arranged at each end of said housing: out-
wardly of said port plates, means securing-said heads and
said -port plates to said housing, means dividing tlie in-
terior-of each of said heads intoa suction chamber and

" a pressuré chamber,  an inlet for admission.of gas to

70

142 and 146in ‘the direction of the arrows in FIGURE:-

. 5, the lubncatmo oil is delivered under pressure to a” .
o :pressure recess 165 in the wall 132. A plate 166 is. se- -
a cured 1o the back of the casmg 10 b; j means of cap SCrews -

13

said housing, conduit means connecting:said-inlet to. each
of said-suction chambers; an-outlet from said:housing,

" conduit means connecting each of said:pressure chambers -
- with said outlet, first valve: means cooperating -with ‘said

port -plates-to aﬁ?ord passage--of gas through said port

‘plates from’ Sa:lldVS!JCtIOIl chambers at each suction stroke .
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and second valve means operable during the compression
stroke when the gas pressure reaches a predetermined
valve to afford passage of pressurized gas into said pres-
sure chambers, said pressure conduit means, and through
said outlet,

2. A gas compressor comprises a housing a cylinder
formed in said housing, a piston slidably mounted in said
cylinder, said piston comprising spaced cylindrical sec-
tions joined by a web of I-shaped cross section, guide
means for preventing rotation of said piston, said web
being formed with a diametrical extending slot, a crank-
shaft journalled in said housing and adapted to be ro-
tated by a power source, said crankshaft having an ec-
centric crank received within the slot in the web of said
piston, said crank being revolvable to afford reciproca-
tion of said piston, a counterweight formed on said crank-
shaft on each side of said crank, one of said counter-
weights being shaped to be passed through said slot and
to be received within the confines of said piston, the
ratio of piston diameter to stroke falling within the range
1.8:1 to 3.5:1, a port plate arranged at each end of said
housing, a cylinder head arranged at each end of said
housing outwardly of said port plates, means securing
said heads and said port plates to said housing, means
dividing the interior of each of said heads into a suction
chamber and a pressure chamber, an inlet for admission
of gas to said housing, conduit means connecting said
inlet to each of said suction chambers, an outlet from
said housing, conduit means connecting each of said pres-
sure chambers with said outlet, first valve means co-
operating with said port plates to afford passage of gas
through said port plates from said suction chambers at
each suction stroke and second valve means operable
during the compression stroke when the gas pressure
reaches a predetermined value to afford passage of pres-
surized gas into said pressure chambers, said pressure
conduit means, and through said outlet.

3. A gas compressor comprises a housing, a cylinder
formed in said housing, a piston slidably mounted in said
cylinder, said piston comprising spaced cylindrical sec-
tions joined by a web of I-shaped cross section, guide
means for preventing rotation of said piston, said web
being formed with a diametrical extending slot, a crank-
shaft journalled in said housing and adapted to be rotated
by a power source, said crankshaft having an eccentric
crank received within the slot in the web of said piston,
said crank being revolvable to afford reciprocation of
said piston, a counterweight formed on said crankshaft
on each side of said crank, one of said counterweights
being shaped to be passed through said slot and to be
received within the confines of said piston, a port plate
arranged at each end of said housing, a cylinder head
arranged at each end of said housing outwardly of said
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port plates, means securing said heads and said port
plates to said housing, means dividing the interior of each
of said heads into a suction chamber and a pressure
chamber, an inlet for admission of gas to said housing,
conduit means connecting said inlet to each of said suc-
tion chambers, an outlet from said housing conduit
means connecting each of said pressure chambers with
said outlet, first valve means cooperating with said port
plates to afford passage of gas through said port plates
from said suction chambers at each suction siroke and sec-
ond valve means operable during the compression stroke
when the gas pressure reaches a predetermined value
to afford passage of pressurized gas into said pressure
chambers, said pressure conduit means, and through said
outlet.

4. A gas compressor comprises a housing, a cylinder
formed in said housing, a piston slidably mounted in
said cylinder, said piston comprising spaced cylindrical
sections joined by a web of I-shaped cross section, said
web being formed with a diametrical extending slot, a
crankshaft journalled in said housing, said crankshaft
having an eccentric crank received within the slot in
the web of said piston, a counterweight formed on said
crankshaft on each side of said crank, one of said coun-
terweights being shaped to be passed through said slot
and to be received within the confines of said piston, a
port plate arranged at each end of said housing, a cylin-
der head arranged at each end of said housing outwardly
of said port plates, means securing said heads and said
port plates to said housing, means dividing the interior
of each of said heads into a suction chamber and a
pressure chamber, an inlet for admission of gas to said
housing, conduit means connecting said inlet to each of
said suction chambers, an outlet from said housing, con-
duit means connecting each of said pressure chambers
with said outlet, first valve means cooperating with said
port plates to afford passage of gas through said port
plates from said suction chambers at each suction stroke
and second valve means operable during the compression
stroke when the gas pressure reaches a predetermined
value to afford passage of pressurized gas into said pres-
sure chambers, said pressure conduit means, and through
said outlet.
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