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COMPRESSOR WITH COUNTERWEIGHT MEANS 
This invention relates to reciprocating piston type 

" compressors and more particularly to counterweight 
means to smooth out forces produced by the shifting 
masses of the‘piston and drive means within the com 
pressor. - 

In piston type compressors having only one or two 
pistons, the mass of the piston moving within the cylin 
der and the shifting of drive means used to reciprocate 
the piston causes cyclic forces. This causes vibration of 
the compressor. Although these compressors are sim 
pler and more economical to manufacture than multi 
piston compressors, vibrational problems have limited 
their use in automobile air conditioning systems. To 
av‘oid these vibrations, automobile manufacturers have 
utilized multi-piston compressors which smooth out vi 
brations. However, the multi-piston compressors are 
more complex and are expensive. ‘ 

The present compressor includes a single dual-ended 
piston supported within a cylinder bore of a housing. 
The piston is reciprocated within the cylinder by rota 
tion of a cammed drive shaft which extends through a 
bore a slider‘ block within the piston. More particu 
larly, the slider'b‘lock is mounted withina cavity to per 
mit lateral reciprocation of the slider block in the pis 
ton. The slider block has an irregularly shaped bore 
:th’e‘rethrough with alternating large and small radius 
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portions spaced circumferentially. A cammed portion . 
on ‘the drive shaft extends through the slider block and 
has ‘a number of outwardly extending lobe portions 
adapted to engage the irregular shaped portions in the 
slider block. Rotation of the cammed portion causes 
the slider block to reciprocate laterally ‘with respect to 
the piston and to also reciprocate the piston within the 
cylinder. ' , 

A counterweight is supported around the cam por 
tion of the. drive shaftand adjacent the slider block. It 
has an irregular bore therethrough similar to‘the bore 
in the ‘slider block but with the radial portions an‘gularly 
shifted to cause the counterweight to move oppositely 
to ,the slider block and the piston. This movement 
counteracts forces produced by the change in motion 
ofwthe slider block and piston. 
The bores in the slider ‘block and the counterweight 

have‘one extra outwardly extending large radius por 
tion that the number of radially directed lobes on the 
cammed portion of the drive shaft. This produces mul 
tiple reciprocation of the piston within the cylinder 
bore and lateral movement of the slider block and 
counterweight in the piston. The number of lobe por 
tions on the drive shaft determines the number of recip 
rocations of the piston per revolution of the drive shaft. 

An object of the present invention is to provide an 
inexpensive and compact compressor of the reciprocat 
ing piston type having‘a slider block mounted within a 
cavity in the ‘piston for lateral movement therein and 
having an irregular bore therethrough operably ‘engag 
ing a cammed portion of a drive shaft to cause recipro 
cation of the piston and lateral movement of the slider 
block as the drive shaft is rotated. . 
A further object of the present invention is to provide 

a smooth operating compressor having a piston recip 
rocated in a cylinder by engagement of a'cammed poré 
tion of a drive shaft witha slider block mounted in the 
piston and also having a counterweight engageable with 
the cammed portion to produce motion opposite in di 
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‘ ‘shown in FIG. 1; ' 

FIG. 7 is a ‘perspective view of theslider block shown 

‘cammed portion; 

2 
rection to the slider blo'ck for'minimizing vibrations 
caused by shifting‘of the slider block. 
A still further object of the present invention is to 

provide an inexpensive and compact compressor of the 
reciprocating piston type in which a cammed portion 
on the drive shaft having circumferentially spaced and 
radially outwardly extending lobe portions projects 
through and engages large radius portions of irregular 
bores in a slider block and a counterweight member to 
cause the slider block to move laterally in the piston 
and to reciprocate the piston in a cylinder and to cause 
the counterweight member to move in an opposite di 
rection than the slider block. 
Further objects and advantages of the present inven 

tion will be more readily apparent from the following ' 
detailed description, reference being had to the ac 
companying drawings which clearly show a preferred 
embodiment. IN THE DRAWINGS ‘ 

‘ FIG. I is a vertical sectioned view of the present com- ‘ 
pressor; 
FIG. 2 is a sectioned view of the compressor taken ' 

along section line 2—-2‘in FIG. 1 and looking‘in the di 
rection of the arrows; _ ' 

FIG. 3 is a sectioned view of the compressor similar 
to FIG. 2 but with the drive shaft rotated 30°; 

1 FIG. 4 is a sectioned view similar to FIG. 2 but w‘ith 
the drive shaft rotated 60°; ' - ' 

FIG. ‘5 is a perspective view of the drive shaft with its 

'FIG. 6 is a perspective view of the counterweight 

_ in FIG. 1; - 
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FIG. 8 is a sectioned view taken ‘along ‘section line 
8—8 in FIG. 1 and looking in the direction of the ar 
rows; ‘ 

FIG. 9 is a sectioned view similar to FIG. 8 but show 
ing the drive shaft rotated 30° from the position shown , 
in FIG. 8; . ‘ 

FIG. 10 is a sectioned view similar to FIG. 8 but 
showing the drive shaft rotated 60° from the position 
shown in FIG. 8; and ‘ 
FIG. 11 is a sectioned view similar to FIG. 8 of the 

compressor illustrating other means to prevent rotation 
of the counterweight with the'cammed portion of the 
drive shaft. ‘ - ' ‘ 

_. In FIG. 1 of the drawings, a compressor 10 is illus 
trated. Compressor 10 includes a housing 12 which has 
a cylindrical bore 14 therein. Bore 14 supports a dual 
ended piston 16 for reciprocation in the housing. Com 
pression chambers 18, 20 are formed at either end of 
piston 16 by the cylinder bore ‘14 and cover members ‘ 
22, 2,4. The members 22, 24 are held against the hous 
ing 12 within annular recesses 26,28 by head members 
30. 32. The head members 30, 32 are adapted to encir 
cle-the ends of the housing 12 and may-be ‘secured to 
the housing by welding or pin means (not shown). 0 
rings 34, 36 between the head members 30, 32’ and the 
housing 12 ‘prevent refrigerant leakage therebetween. 

A drive shaft 38 is supported for rotation within 
housing 12 by bearing assemblies 40, 42. The bearing 
42'is located within the referigerant inlet 44 of corn‘ 
pressor ‘10. An inlet ?tting (not shown) is adapted to 
engage the end 46 of housing 12 to connect a ?uid con- ‘ 
ducting conduit to the compressor. An O-‘r‘ing 48 pre 
vents refrigerant leakage between the housing 12 and 
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the inlet ?tting. The other end of drive shaft 38 is sup 
ported by needle bearing 40 and further extends 
through a seal assembly 50. A threaded end portion 52 
is adapted to secure a pulley (nt shown) to the drive 
shaft 38. The seal ‘assembly includes a stationary ring 
54 which encircles the drive shaft 38 and is attached to 
the housing 12 by an expansion ring 56. An O-ring 58 
between the stationary ring 54 and the housing 12 pre 
vents refrigerant leakage around the seal assembly 50. 
A rotating ring 60 is pressed into engagement with the 
stationary ring 54 by a compression spring 62 which is 
attached for rotation with the drive shaft 38 by a re 
tainer 64. - 

The mid-portion of drive shaft 38 extends through a 
cut-out portion or cavity 66 and also in the piston 16 
through openings 68 and 70. 
A rectangular slider block 72 is supported in cavity 

66 and is free to reciprocate in a lateral direction nor 
_mal to the axis of the piston 16 while engaging the 
upper and lower walls 74 and 76 of the piston 16 to 
move the piston vup and down in cylinder 14. The slider 
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block 72 has an irregularly shaped bore 78 there-’ 
through as best shown in FIG. 2. The bore 78 consists 
of alternate large radius portions 80 and smaller radius 
portions 82. In the particular embodiment illustrated, 
the bore 78 has four symmetrically spaced larger radius 
portions 80. The radial portions 80 of bore 78 are 
adapted to be engaged by outwardly extending lobe 
portions 84 of a cammed mid-portion 86 on drive shaft 
38. When the drive shaft 38 is rotated clockwise in FIG. 
2, the lobes 84 engage the portions 80 of bore 78 to 
cause the slider block to reciprocate laterally ?rst to 
the right and then to the left as illustrated in FIGS. 2-4. 
Simultaneously, the piston 16 is reciprocated in an up 
and down movement within the cylinder bore 14 as 
shown in the same ?gures. FIGS. 2-4 illustrate the 
clockwise rotation of drive shaft 38 in 30° increments. 
Rotation of 60° moves the piston halfway through a 
complete up and down cycle. - 
Reciprocation of piston 16 causes refrigerant to be 

drawn through inlet 44 and central passage 88 in the 
drive shaft 38 to an interior space 90 and thereafter 
into the cavity 66. From cavity 66,'refrigerant flows 
through a number of inlet ports 92 best shown in FIG. 
2 and past leaf-type inlet valves 94 into the compres 
sion chambers 18 and 20. The refrigerant is com 
pressed within the chambers 18 and 20 and is dis 
charged through outlet ports 96 in members 22, 24 and 
past annular leaf-type outlet valves 98 to an outlet cav 
ity 100. The refrigerant then ?ows through an outlet 
?tting attached to the compressor (not shown). 
When the drive shaft 38 is rotated, the lobes 84 on 

the cammed portion 86 engage the large radius por 
tions 80 of the irregular bore 78 in the slider block 72. 
This causes the slider block 72 to laterally reciprocate 
within cavity 66 of piston 16 and produces reciprocal 
movement of the piston 16 within the cylinder bore 14. 

' As illustrated in FIGS. 2-4, the piston 16 recipro 
cates up and down within cylinder 14 once for each 
third of a revolution of the drive shaft 38. In FIG. 2, the 
piston 16 is at its lowermost position with lobe 84’ di 
rected vertically upward. In FIG. 3, the lobe 84’ has 
been rotated 30° from the position in FIG._2 and the 
slider block 72 has been moved laterally to the right 
while the piston 16 has been moved upward within the 
cylinder 14. This compresses refrigerant in compres 
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4 
sion chamber 18 and begins to ?ll compression cham 
ber 20. In FIG. 4, the lobe 84’ has been rotated 60° 
from the position in FIG. 2 to move the slider block 72 
towards the left back to the mid position shown in FIG. 
1. The piston 16 has now been moved upward to its up 
permost vertical position completing the compression‘ 
stroke in chamber 18 and the intake stroke for com 
pression chamber 20. Rotation of the drive shaft 38 to 
move the lobe 84' another 60° causes the slider block 
to be shifted to its extreme left position and then back 
to its mid position and causes the piston to move 'fully 
downward for the compression stroke of chamber 20. 
Thus, for every 120° rotation of the drive shaft 38, the 
piston is moved upward and downward through a com 
plete power cycle. - 

The refrigerant enters the compressor through inlet 
44 and passes then through the axial passage 88 and ra 
dial passage 89. Another passage 101 continues axially 
through the drive shaft 38 to a port 104 which inter‘ 
sects cavity 102 in which the seal assembly 50 is 
housed. This provides a ?ow of refrigerant to the seal 
to lubricate the seal and prevent undue wear between 
the stationary ring 54 and the rotative ring 60. The flow 
of lubricant to the cavity 102 also supplies oil to bear 
ing assembly 40. - ’ 

Because both the slider block 72 and the piston 16 
are reciprocated three times for each revolution of 
drive shaft 38, considerable inertial forces are gener 
ated by the cyclic acceleration and deceleration of the 
members. These forces may produce undesirable cyclic 
vibrations in the compressor. The subject compressor 
includes means which oppose the inertial forces pro 
duced by the reciprocating slider block and piston. Av 
counterweight 106 is located around the cammed por 
tion 86 of the drive shaft 38 adjacent to theslider block 
72. The counterweight 106 has an irregular bore identi 
cal tothe bore 78 in slider block 72. It includes larger 
radius portions 108 and lesser radius portions 1 10. The 
larger radius portions 108 are alternately arranged with 
respect to the lesser radius portions 110. However, the 
orientation of the larger radius portions 110 are angu 
larly shifted 45° from the orientation of the correspond 
ing larger radius portions 80 of bore 78 in slider block ' 
72. This produces movement of the counterweight 106 
opposite to the movements of the slider block 72 as is 
best shown in FIGS. 8-10. ' 

In FIG. 8, the uppermost lobe portion 84’ of the 
cammed portion 86 is shown in the same position as in 
FIG. 2. At this position of lobe 84', the counterweight 
106 is at its uppermost position and is centered with re 
spect to the axis of the drive shaft. As the drive shaft 
38 is rotated and lobe 84' moved 30° to the position 
shown in FIG. 9 (which corresponds to the position of 
the slider block in FIG. 3), the counterweight 106 is 
shifted downward and to the left which is opposite to 
the movement of the slider block 72 and piston 16 (as 
illustrated in FIG. 3). When the lobe 84' is rotated an 
other 30° to the 60° position shown in FIG. 10 (corre 
sponds to FIG. 4), the counterweight 106 is moved fur 
ther downward and to the right to a central position. 
This movement is in opposition to the movement of the 
slider block toward the left and upward with the piston 
as shown in FIG. 4. 

- As best seen in FIGS. 8-10, the counterweight 106 is 
moved in an oscillatory path about the axis of the drive 
shaft. Interference with the top and bottom end walls 
74, 76 of piston 16 and with side walls of the piston will 
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prevent the counterweight from rotating with the drive 
shaft. The slightclearance between counterweight 106 
and the piston will, however, permit a slight rotative os 
cillation of the counterweight about its axis. This 
should be of minor consequence and should not 
affect compressor smoothness. 
‘ The embodiment shown in FlG. 11 includes means to 
prevent the slight oscillatory movement of counter 
weight 106 about its axis. Specifically, the counter 
weight is provided with arms 1 l4 and 116 which extend 
from opposite sides of‘ the counterweight. The outer 
end 118 of arms are pivotally fastened by pins 120 to 
an anti-rotation crank '122 ‘which is supported in cylin 
drical recesses 124 of housing 12. The ends 118 of arms 
1 14, 116 are attached to cranks 122 at a location offset 
from the axis of cranks 122 a distance A equal to half 
the total vertical displacement of counterweight 106. 
When drive shaft 38 is rotated clockwise, the lobes 84' 7 
cause the counterweight to move in a counterclock- ' 
wise orbital path. Rotation of the cranks 124 causes 
arms 114, 116 to guide the counterweight 106 in pure 
orbital movement which eliminates any rotation of 
counterweight 106 about its own axis. 
While the embodiments illustrated are preferred,‘ 

other embodiments may be adapted without departing 
from the scope of this invention claimed as follows. 
What is claimedis as follows: 

‘ l. A compressor comprising a housing supporting a 
drive shaft for rotation therein which extends through 
the intrior of the housing; said housing having a cylin 
drical bore therein with an axis extending substantially 
normal to the drive shaft; ‘adual-ended piston sup-‘ 
ported for reciprocation in said cylindrical bore; said 
piston having a cavity formed in its mid portion through, 
which said drive shaft extends; a cammed portion on 
said drive shaft extending through said piston cavity 
and having circumferentially spaced and radially out 
wardly extending lobes formed thereon; a slider block 
mounted within said piston cavity for reciprocation 
therein in a lateral direction with respect to the axis of 
the piston and cylinder bore; an irregular bore through 
said slider block adapted to encircle said cammed por 
tion and having alternate large and small radius por 
tions;>said large radius portions adapted to be engaged 
byjsaid-lobe portions on said drive shaft; said bore in 
said slider block having at least one more large radius 
portions than the number of lobes on said cammed por 
tion to permit said cammed portiongto be rotated in 
said bore for producing simultaneous movement of said 
slider block laterally within said piston cavity and 
movement of said piston in said cylindrical bore; inlet 
means including said piston cavity and ports in said pis 
ton extending to compression chambers located at the 
ends of said piston for introducing fluid; a counter 
weight within said piston cavity and-having an irregular 
bore identical in shape to the bore in said slider block; 
said larger radius portions in said counterweight being 
angularly shifted with respect to the same portions in 
said slider block bore to produce rotation of said coun 
terweight oppositely to movement of said slider block 
whereby inertial forces created by the movement of 
said counterweight. 

2. A compressor comprising a housing supporting a 
drive shaft for rotation therein which extends through 
the interior of the housing; said housing having a cylin 
drical bore therein with an axis extending substantially 
normal to the drive shaft; a dual ended piston sup 
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ported for reciprocation in said cylindrical bore; said 
piston having a cavityformed in its mid portion through 
which said drive shaft extends; a cammed portion on 
said drive shaft extending through said piston cavity 
having three circumferentia‘lly spaced and radially out 
wardly extending lobes formedthereon; a slider block 
mounted within said piston cavity for reciprocation 
therein in a lateral direction with respect to the axis of 
the piston and cylindre bore; an irregular bore through 
said slider block adapted to encircle said cammed por 
tion and having four largerrradius portions spaced cir 
cumferentially therein adapted to be engaged by said ' 
lobe portions on said drive shaft to permit said cammed 

, portion‘to be rotated in said irregular bore for produc 
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ing simultaneous movement of said'slider block later 
ally within said piston cavity and movement of said pis 
ton in said cylindrical bore; inlet means including said 
piston cavity‘and ports in said piston extending to com~ 
pression chambers located at the piston ends for intro~ 
ducing ?uid; a counterweight within said piston cavity 
and having an irregular bore identical in shape to the 
bore in said slider block; said larger radius portions of 
said counterweight bore being angularly shifted 45° 

.7 with respect to the same portions in said slider block 
bore so as to produce rotation of said counterweight 
oppositely to movement of said slidervblock whereby 
inertial forces ‘created by the shifting of said piston and 
slider block are opposed by the opposite inertial forces 
created by the. movement of said counterweight. 

3. A compressor comprising a housing ‘supporting a 
drive shaft for rotation therein which extends through 
the interior of the housing; said housing having a cylin-, 
drical bore therein with an axis extending substantially 
normal to the drive shaft;‘a dual ‘ended piston sup 
ported for reciprocation in said cylindrical bore; said 
piston having a cavity formed in its mid portion through 
which said drive shaft extends; a cammed portion on 
said drive shaft extending through‘ said piston cavity 
and having circumferentially spaced and radially out 
wardly extending lobes formed thereon; a slider block 
mounted within said piston cavity for reciprocation 
therein in a lateral direction with respect to the axis of 
the piston and cylinder bore; an irregular bore through 
said slider block adapted to encircle said cammed por 
tion and having four larger radius portions spaced cir 
cumferentially therein'adapted to be engaged by said 
lobe portions on said drive shaft to permit said cammed 
portion to be rotated in said irregular bore for produc 
ing simultaneous movement of said slider block later 
ally within said piston cavity and movement of said pis 
ton in said cylindrical bore; inlet means including said 
piston cavity and ports in said piston extending to com 
pression chambers located at the piston ends for intro 
ducing ?uid; a counterweight within said piston cavity 
and having an irregular bore identical in shape to the 
bore in said slider block; said larger radius portions of 7' 
said counterweight bore being angularly shifted 45° 
with respect to the same portions in said slider block 
bore so as to produce rotation of said counterweight 
oppositely to movement of said slider block whereby 
inertial forces created by the shifting of said piston and 
slider block are opposed by the opposite inertial forces 
created by the movement of said counterweight; means 
including outwardly extending arms on opposite sides 
of said counterweight whose outwardmost ends are piv 
otally connected to cranks to cause said counterweight 
to move about said cammed portion as said drive shaft 
is rotated in purely orbital movement without rotation 
of said counterweight about its own axis. 

' ' * * . * * * 


