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United States Patent Office 

3,190,419 
ELECTRO MAgNETAC CBUT-CH WETHERNG 

LKE ARMATATURES 
John H. Heidorn, Daytoia, Ohio, assignor to General 

Motors (Corporation, Detroit, Mich., a corporation of 
Delaware 

Original application July 15, 1959, Ser. No. 827,346, now 
Patent No. 3,692,307, dated Sune 4, 1963. Divided and 
this application Ju?y 25, 1964, Ser. No. 126,683 

2 Clains. (C. 192-84) 

This invention relates to refrigerating apparatus and 
more particularly to a refrigerant compressor for use in 
automobile air conditioning systems and the like. 

This is a division of application Serial No. 827,346, filed 
July 15, 1959, now Patent No. 3,092,307. 
A large number of problems present themselves in de 

signing refrigerant compressors of the type which are 
adapted to be driven by a car engine either continuously 
or intermittently through a clutch. These problems re 
Sult from the fact that the compressor is required to oper 
ate throughout a very wide speed range wherein the speed 
of the compressor bears no relationship to the refrigera 
tion requirements. The problems are multiplied by the 
fact that the amount of space available for the compressor 
is very limited and all of the parts must be of lightweight 
construction and arranged in a small casing. 

It is an object of this invention to provide a compressor 
which is adapted to be driven from a car engine through 
an improved clutch arrangement. 

Further objects and advantages of the present inven 
tion will be apparent from the following description, ref 
erence being had to the accompanying drawings wherein 
preferred embodiments of the present invention are clear 
ly shown. 

In the drawings: 
FIGURE 1 is a vertical sectional view showing a pre 

ferred form of the invention. 
FIGURE 2 is a sectional view taken substantially on 

line 2-2 of FIGURE 1 with parts broken away. 
FIGURE 3 is a sectional view taken substantially on 

line 3-3 of FIGURE 1 looking in the direction of the 
aOWS. 

FIGURE 4 is a fragmentary sectional view showing the 
relationship of the oil pump housing to the drive shaft of - 
the compressor. 
FIGURE 5 is a sectional view taken on line 5-5 of 

FIGURE 1 and looking in the direction of the arrows. 
FIGURE 6 is a sectional view showing a modified type 

of compressor. 
FIGURE 7 is a sectional view taken substantially on 

line 7-7 of FIGURE 6 and looking in the direction of 
the arrows. 
FIGURE 8 is a fragmentary sectional view showing the 

clutch in the early stages of engagement. 
FIGURE 9 is a view similar to FIGURE 8 but showing 

the clutch fully engaged. 
Referring now to FIGURE 1 of the drawings wherein 

a preferred embodiment of the invention has been shown, 
reference. numerals 10 and 2 designate complementary 
cup-shaped casing elements which serve to enclose a mul 
tiple cylinder compressor. These casing elements are 
made of sheet metal and have their open ends arranged 
in telescoping relationship, as best shown in FIGURE 1. 
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The compressor consists of a cylinder block 14 which 

is supported within the casing element 12 and which is 
provided with four cylinder bores 16 which are symmetri 
cally arranged about the main drive shaft 18. By virtue 
of using four cylinder bores arranged as shown, it is 
possible to utilize an outer casing which is substantially 
rectangular in cross section rather than using a cylindrical 
casing of the type most commonly used in automobile 
air conditioning compressors. This makes it possible to 
reduce the width and height of the compressor casing 
without reducing the capacity of the compressor. 

Reciprocating piston elements 20 are disposed to oper 
ate within the bores 16 in accordance with conventional 
practice. These piston elements are driven by the wobble 
plate assembly 22 through the usual connecting rods 24. 
The gas to be compressed enters through the usual suc 
tion line 28 which communicates with the low pressure 
Suction chamber 36 formed in the cylinder head 32. The 
usual valve plate 34 is disposed between the cylinder head 
32 and the cylinder block 24 and is provided with the 
usual series of inlet and outlet ports 36 and 38 respec 
tively. The compressed gas leaves the compressor through 
the outlet passage 40. 
As best shown in FIGURES 1 and 3 of the drawings, 

the outlet valve reed 42 is circular in shape and has its 
central portion clamped firmly to the valve plate 34 by 
means of a cap screw 44. The extent of opening of the 
reed valve 42 is limited by a rigid backup plate member 
46. The valve plate 42 is provided with cutaway por 
tions 48 which render it more flexible and in effect divide 
the reed into four lobes which are tied together at their 
outer periphery. The backup plate 45, as shown in FIG 
URE 3, is provided with lobes which overlie the outlet 
ports 38. By constructing the reed valve in the form of 
a single platelike element, the severity of the opening 
and closing movement of the valve plate is reduced since 
the compressed gas flowing out of the one outlet port at 
a given time tends to retard the closing movement of the 
next preceding valve port and also tends to initiate the 
opening movement of the next succeeding valve port. 
The main drive shaft 13 is supported for rotation with 

in the casing section 10 by means of a first ball bearing 
assembly 59 in which the inner ball race 51 is secured 
to the shaft 8 and the outer ball race 54 is carried by 
the end wall of the casing 9. This first ball bearing as 
sembly serves to take up the end thrust resulting from 
the wobble plate pushing against the piston elements. A 
second ball bearing assembly 52 is provided as shown and 
serves to take up the belt load. This second ball bearing 
assembly is arranged directly in line with the belts 55 
which drive the compressor pulley 56 secured to the outer 
ball race of the ball bearing assembly 52. It will be 
noted that the bearing sleeve member 54 which forms 
the outer ball race for the bearing assembly 50 also forms 
the inner ball race of the ball bearing assembly 52 and is, 
in effect, an extension of the stationary housing element 
FE). By virtue of this bearing arrangement, the ball bear, 
ings and the associated ball races stand up much longer 
in service than the prior art arrangements as the bearing 
assembly 52 takes the main belt load and the balls are 
always moving about in the races whenever the car engine 
operates. 
The inner end of the drive shaft 8 is journaled in the 

cylinder block 4 in such a manner that slight misalign 



ment between the casing sections 10 and 12 will not 
cause excessive strain or wear on the drive shaft 18. As 
best shown in FIGURES 1 and 4 of the drawings, the 
the inner end of the drive shaft extends into a tapered 
opening (shown somewhat exaggerated in FIGURE 4) 
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in a member 60 which is adapted to rotate with the shaft 
18. As shown in FIGURE 2 of the drawings, the shaft 
8 is provided with a flat portion 62 which cooperates 

with a flat portion on the member 60 so that the mem 
ber 60 rotates with the shaft 8 but due to the taper on 
the inner surface of the member 60, the shaft 8 need 

10 

not line up exactly with the opening in the member 60. 
The one end of the member 60 is provided with an oil 

pumping chamber 64. The inner walls of the oil pump 
ing chamber 64 are provided with conventional gear teeth 
projections 66 which cooperate with conventional oil 
pumping gear 68 rotatably supported on a fixed pin 70. 
Thus, the gear element 68 in cooperation with the rotat 
ing member 60 serves to form a gear type oil pump which 
supplies oil under pressure to the various bearings re 
quiring lubrication. · 

Referring now to FIGURE 1 of the drawings, the bot 
tom portion of the compressor casing serves as an oil 
sump and oil from this sump is pumped upwardly through 
the oil passage 72 to the inlet side of the oil pump just 
described. The oil discharges from the pump into a 
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20 
engagement. 
coil 206 which corresponds to the solenoid 90 of FIG 

point where the drive shaft 3 passes through the end 
wall of the casing 19. Suitable O-ring seals 22 are pro 
vided, as shown, for preventing the leakage of gas between 
various parts of the compressor elements. . . 

In FIGURE 6 of the drawings, a modified form of the 
invention is shown. Like reference numbers have been 
used in FIGURES.1 and 6 to designate identical parts or 
parts which are similar in function. In the modification 
shown in FIGURE 6, a plain end thrust bearing 200, is 
provided for the drive shaft 18. The main drive pulley 
262 is rotatably supported on the compressor housing by 
means of a ball bearing assembly 204 which is directly in 
line with the drive belts 55 so as to take up the belt load. 
The clutch for operating the compressor differs from the 
clutch construction described hereinabove in that in place 
of using a clutch of the type wherein the clutch surfaces 
are mechanically held in engagement and the solenoid is 
merely used to initiate the operation of the clutch, the 
arrangement shown in FIGURE 6 utilizes a clutch of the 
type in which the solenoid coil 206 holds the clutch in 

In the arrangement shown, the solenoid 

URE 1 is arranged in a circular groove 208 formed in the 
outer face of the pulley 262. Suitable nonmagnetic ma 

chamber 74 which communicates with oil passage means 
76 and 78 provided in the pin 70 and in the main shaft 
18. The oil is then fed through the radial passage 79 to 
the wobble plate bearings. . . . . . . . . 
A coil spring 80 serves to bias the member 60 to the 

left as viewed in FIGURE 1. However, if the speed of 
the compressor should become great enough so... that the 
quantity of oil handled by the pump exceeds the amount . 
of oil which can flow through the oil feed passage 78, the 

terial 250 serves to hold the solenoid 206 in place and 
also serves to support an armature ring 212 which is ar 
ranged as shown. Keyed to the shaft 18 is an armature 
supporting plate assembly. 214 which is held in place on 
the shaft 18 by means of a nut 215. The plate assembly 
214 carries a first ring like armature element 216 and a 
second ringlike armature element. 218. The armature 

35 
excessive oil pressure in the pumping chamber will cause 
the elements 60 and the oil pump gear 63 to move to the 
right, as viewed in FIGURE 1, so as to automatically 
unload the oil pump. . - - - 
When no refrigeration is required, the compressor may 

be declutched from the car engine and the drive pulley 
56 by means of the magnetic clutch shown in FIGURES 
1 and 5. This clutch includes a solenoid 90 embedded in 
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supporting plate assembly comprises a rigid plate 230 
carried by the shaft 18 and a flexible armature supporting 

... plate 252 to which the armature rings 216 and 218 are 
secured by means of rivets 234. Armlike projections 236 
formed on the plate 232 and having their extremities se 
cured to the rigid plate 230 by means of rivets 238 enable 
the armature rings 216 and 218 to move into and out of 
engagement with the complementary clutch surfaces. The 
armature ring element 216 is slightly thicker than the ele 

- ment 218 with the result that when the solenoid 206 is 

the pulley 56, as shown. Current is supplied to the sole- . 
noid 90 by means of a collector ring 92 cooperating with 4 
a brush element 94 carried by the fixed casing element 10. 
The soleniod coil 90 is adapted when energized to pull 
the armature element 96 into frictional engagement with 
the surface 93 provided on the pulley 56. The one side 
of the solenoid 90 is grounded to the pulley 56 and in 
order to insure proper electrical connection between the 
pulley assembly and the rest of the compressor, a spring 
pressed ground contact 91 is provided, as shown, for 
at all times making electrical connection between the 
housing 108 of the pulley assembly and the shaft 18. 
When the armature.96 first contacts the surface 98 in 

response to energization of the solenoid 93, the armature 

that a series of conventional spreader balls...100 will serve 
to force the clutch plate 102 to the right, as viewed in 
FIGURE 1, so that the friction material 104 carried by 
the clutch plate 102 will engage the clutch surface 106 
formed on the clutch enclosing casing element 103. The 

50 

first energized, the armature element 216 will move into 
contact with the surfaces 220 and 222 (see FIGURE 8) 
and at a subsequent time, the armature element. 218 will 
move into frictional engagement with the surfaces 224 
and 226, as shown in FIGURE 9. The advantage of the 
above described arrangement is that the pull exerted 
against the armature 218 serves to increase, the pressure 
between the element 216 and the surfaces 220 and 222. 
The compressor and clutch are of the general type 

disclosed in United States application Serial Number 
. . 496,131, filed March 23, 1955, now Patent Number 
2,907,426, issued October 6, 1959, to which reference may 
be made for a more detailed explanation of the principle 
of operation thereof. 

I. While the embodiments of the present invention as 
- - herein disclosed, constitute preferred forms, it is to be 

96 will tend to rotate with the pulley 56 with the result 
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element 3 is secured to the pulley. 56 so as to rotate 
therewith. A plate element 110 which is keyed to the 
drive shaft 18 is arranged between the armature 96. and - - - - - - - - e. 1. g necting said pair of ring-like armatures to said shaft, re the clutch plate. 102. This plate element is secured to 
the clutch plate 192 through a plurality of arcuate spring 
members 112, as best shown in FIGURE 5. One end of 
each of the spring arms 112 is secured to the plate 110 
by means of a rivet 114 and the other end of each of the 
spring arms is secured to the plate 102 by means of 
rivets 16. - - 

preventing the escape of lubricant and refrigerant at the 
A. conventional oil seal assembly i20 is provided for 

75 

70 

understood that other forms might be adopted. . 
What is claimed is as follows: 
1. In combination, a casing, a drive shaft extending 

through one wall of said casing, a pulley rotatably sup 
ported on the end wall of said casing, one portion of said 
pulley surrounding the outer end of said drive shaft, an 
electromagnet disposed in the outer face of said pulley, 
a pair of ring-like armatures, means for drivingly con 

silient means for supporting said pair of ring-like arma 
tures on said connecting means for relative axial move 
ment with respect to one another, a first of said ring-like 
armatures being located away from the outer face of said 
pulley a greater distance than the second of said ring-like 
armatures, said pair of ring-like armatures upon energiza 
tion of said electromagnet moving selectively into en 
gagement with the outer face of said pulley, with said sec 
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ond ring-like armature engaging said pulley ahead of the 
engagement by said first ring-like armature. 

2. In combination, a casing, a drive shaft extending 
through one wall of said casing, a pulley rotatably sup 
ported on the end wall of said casing, one portion of said 
pulley surrounding the outer end of said drive shaft, an 
electromagnet disposed in the outer face of said pulley, 
a pair of concentrically arranged ring-like armatures, a 
plate element rigidly secured to said shaft, a flexible mem 
ber secured to said rigid plate including first and second 
portions for supporting each of said ring-like armatures 
for relative movement into engagement with the outer 
face of said pulley upon energization of said electro 
magnet, a first of said ring-like armatures being biased 
away from said outer face of said pulley a greater dis 
tance than the other of said ring-like armatures whereby 
upon energization of said electromagnet said second ring 
like armature engages said pulley ahead of the engage 
ment by said first ring-like armature. 

598,678 
2,214,391 
2,417, 197 
2,658,593 
2,661,696 
2,669,933 
2,738,045 
2,796,962 
2,907,426 
2,939,974 
3,044,594 
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