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UNITED STATEs PATENT of FICE 
. . . . 2,638,265. . - " -, 

COMPREssoR UNLOADING APPARATUS 
Alwin B. Newton, Dayton, Ohio, assignor to 
Chrysler Corporation, Highland Park, Mich., a 
corporation of Delaware 
Application January 3, 1948, Serial No. 444 

This invention relates to refrigerant-compres 
sors and more particularly-to improved appara 
tus for selectively loading and unloading cyl 
inders thereof in response to predetermined oper 
atting conditions. -- . . . . . . . . . . . 

Compressor unloading mechanisms and more 
particularly the unloading mechanism described 
in Patent No. 2,185,473, which issued to C.-R. 
Neeson on January 2, 1947, -are-dependent-upon 
mechanical linkages to operate a master, control 
cylinder. It is an object of this 'invention to 
substitute a hydraulic means-to control a master 
cylinder. A more sensitive control is possible 
with the hydraulic unloading mechanism than 
with the mechanism' described in: Patent: No. 
2,185,473. It has been observed that -a change 
of approximately 2 pounds of suction pressure 
is required to cause the apparatus of the patent 
to move sufficiently to load one of the compressor 
cylinders. It is desirable to have a change of 
approximately 3 pounds in Suction pressure pro 
duce a change from a completes loading to a 
minimum loading of the compressor or Vice versa, 
Therefore, a mechanism is required which, is 
sensitive enough to responds to a change in suc 
tion pressure equal to a small increment of the 
desired three pound-spread. The size of the 
increment is determined by the numbers of -cyl 
inders to be controlled by the unloading mecha 
mism." It is an object of this invention to provide 
a control with the required-sensitivity...J.S is 

It is a further object of the inventi 
vide a compressor unloading mechanism in which 
Small forces and reduced movements of the cona. 
ponent parts are sufficient-to-load or -unload 
individual cylinders of the compressor. 3.- ... , S: 

It is a principal object of the invention-to 
provide a control apparatus for unloading-cyl 
inders of a compressor where-the-control appara 
tus is particularly adaptable to being responsive 
-to a plurality of operating conditions of a motor 
compressor-set. It has been found-that by hy 
draulically controlling the position of the master 
valves of a compressor unloader that various 
factors relating to suction pressure, motor over 
load and other factors; if desired; may be related 
to this principal hydraulic control so that the 
position assumed by the master valves of the 
unloader is the resultant. Of a plurality. of con 
trolling operating conditions existing in the motor 
compressor set. The composite control appara 
tus is thus capable of resolving a plurality of 
conditions to determine the optimum amount of 
compressor, loading. The hydraulic means for 
controlling the position-of-the-master valve of the 
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unloading apparatus. is particularly adapted to 
be influenced by a multiplicity of control factors. 
A mechanical control of the master valve as de 
scribed in Patent. No. 2,185,473 does not lend 
itself readily to control in response to more... than 
one operating condition. . . . . . . -...- 

it is an additional object of the invention to 
provide a means for interrupting the Supply of 
oil to unloader pistons associated With the com 
pressor cylinders where that means. So-operates 
that the oil supply line.to an individual cylinder 
is either Open, or closed...and is never partially 
closed with a throttled oil supply passing there 
through. . . . . . . . . . . . . . . . . . . . . . . . . . 
... It is a further, object of the invention to asso. 
ciate with a hydraulically operated master con 
trol valve a means to dump the controlling oil 
from the valve when predetermined suction pres 
Sures are exceeded by the compressor... This 
provides a Safety device which prevents overload 
ing of the compressor. . . . . . . . . . . . . . . . . . . . . . 

It is: an additional object of the invention to 
provide means to ; vary the pressure of oil de 
livered to a hydraulically, operated master con 
trol valve in response to overheating, of the 
motor driving the compressor and in response to 
the presence of an excessive amount of electric 
current in the field coil of the motor. ... . . . . 

It is a further object of the invention to pro 
Wide means to automatically load one compressor 
cylinder at the earliest, possible. moment after 
starting the compressor. This is accomplished 
by concentrating the entire output of the com 
pressor oil pump on one unloader piston until the 
oil pressure is sufficiently high to indicate that 
enough oil is being supplied to operate through 
the normal unloader system involving all of the 
compressor unloader cylinders. The presence of 
refrigerant in the oil which occurs after a pro 
longed shutdown makes this feature of the un 
loader mechanism particularly desirable because 
a mixture of refrigerant such as Freon and oil 
cannot be pumped to as high a pressure as could 
oil itself. Thus, if even one cylinder can be 
loaded immediately after starting, the refrigerant 
can be pumped out of the oil and normal opera 
tion of the compressor can be obtained more 
quickly. . . . . . . . . . . . . 
Other objects and advantages will become more 

apparent from the following description taken in 
connection. With the accompanying drawings, in 
which:. . . . . . ris -- . . . . . . . . 

Fig. 1 is a side, elevation of a refrigerant.com 
pressor. coupled to a motor; - , , \ - - - - - - - 
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Fig. 2 is a vertical section taken through the 
compressor of Fig. 1; 

Fig. 3 is a view partly in section and partly 
diagrammatic showing a portion of the compres 
SOr and the unloader controls associated there 
with: 

Fig. 4 is a view partly in section and partly 
diagrammatic showing a modified form of con 
trol responsive to the amount of current flowing 
in the motor of the motor compressor set; 

Fig. 5 is a view taken on the line 5-5 of Fig. 3; 
and 

Fig. 6 is an enlarged view of a portion of Fig. 3. 
In Fig. 1 a motor compressorset incorporating 

my invention is illustrated. A compressor 0 is 
Supported by a base 2 and adapted to be driven 
by an electric motor 4. The armature 6 of 
motor 4 is coupled to the main shaft 3 of the 
CompreSSOr. The compressor is illustrated in 
more detail in Fig. 2. The compressor illustrated 
in Fig. 2 comprises a housing 20 provided with a 
bearing 22 in which the shaft 3-is journaled. A 
conventional Seal 24 may be employed between 
the shaft 8 and housing 20 in order to prevent 
the escape of refrigerant from the compressor 
housing. 
The shaft 8 includes a pair of counterbalances 

26 and 28 which are located thereon and which 
tend to Smooth vibration by acting as flywheels. 
The front end of the shaft beyond the bearing 22 
is provided with a crank pin 39 which is sur 
rounded by a bearing ring 32 forming the bearing 
Surface for a plurality of piston rods 34. The 
number of piston rods corresponds to the number 
of cylinders in the compressor. The weight of 
the crank pin is counterbalanced by a balance 
weight 36. 
Each piston rod 34 extends radially towards its 

aSSociated cylinder 38. The cylinders are radial 
ly, equally spaced about the center lines of the 
compreSSOr. Each cylinder is offset longitudinal 
ly of the compressor by an amount equal to the 
distance between centers of the piston rods 34. 
Each cylinder comprises a liner 40 which is in 
Serted through the outer end of the cylinder whe: . 
a cylinder head 42 is reinoved. A suction mani 
fold 44 surrounds the liners and communicates 
With a refrigerating system (not shown) through 
a Suction port provided in the housing 20 and not 
illustrated herein. The suction manifold 44 con- ; 
municates with the interior 46 of the compressor 
housing through a plurality of openings 8. The 
Suction manifold is also in communication with 
the interior of the rear or right hand portion of 
the compressor of Fig. 2 through one or more 5. 
openings 50. The entire interior of the com 
pressor is therefore subjected to pressure equal to 
the suction pressure of the refrigerating system 
with which it is associated. 
The refrigerant entering the congressor 

through the suction mianifold 44 is admitted to 
each cylinder space through suction valves 53. 
The gas is admitted upon raising of the suction 
valve 52 and discharged from the cylinder upon 
the raising of a discharge valve 54. Piston 53 is 
"adapted to reciprocate in liner 40. The details 
and operation of the piston, seal, liner and valve 
'assembly are more fully set forth in Neeso: 
Patent No. 2,137,965, dated November 22, 1938. 
Each of the discharge ports 58 extends through 
the main housing 20 and passes from the coin 
pressor through, a main-discharge: port St. 
As described in Neeson Patent No. 2,185,473 a. 

means for producing oil-pressure is provided at 
62. Oil pressure produced is used to lubricate 
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4. 
In Oving parts of the collapressor and to operate ail 
unloader mechanism to be described. A master 
valve 64 is associated with the unloader mecha 
hism and is adapted to control the delivery of oil 
preSSure to unioader mechanisins associated with 
each Cornpressor cylinder. Oil is deliv&red under' 
preSSure from means 32 to master valve 64. A 
plurality of tubes G6 connect the master valve C3 
to individual unloader nechanisins a SSociated 
With each connpressor cylinder. One such in 
loader mechanisin is illustrated in figs. 2, 3 and 
5 and comprises a passage 68, a bore : G and a 
member which has a portion Sealed in ore is: 
and has a ring portion 2 which surrounds line." 
40. Ring portion f2 is provided with a cihanne 
3. and ring piston A is adapted to reciproca: 

channel 3. A port 25 connects channel 33 with 
bore 70 so that fluid admitted to bore 3 inay en 
ter channel 3 and raise piston St. A plurality of 
circumferentially spaced unloader pias 82 extend 
longitudinally of liner 6 and are adapted to lift 
Suction valve 52 so that the Suction valve is held 
in its open position when piston it is not raised 
by fluid pressure. In such case gas entering tile 
cylinder space through the suction Valve is forced 
back into suction manifold 4. Since the dis 
charge valve remains Seated the net effect is an 
accomplishmant of no usual Work. A liever is is 
associated with each unloader pin $2. Each ever 
76 is pivotally mounted at li and has one end 
thereof Secured to a pin 82. The other 2nd of 
each lever 3 is provided with a depending go'- 
tion 78 which is adapted to engage the piston ; 3. 
A spring 79 is provided to retain portion : 8 in 
contact, with piston 74 and to raise pix 83 when 
fluid pressure is not present below piston 74. 
Pins 82 are adapted to open suction waive 52 and 
“unload' the cylinder when fluid pressure is not 
present below the piston 74. 
When the system is at rest, the suction valves 

are held in open position due to the lack of oil 
pressure beneath the piston 4. When the notor 
is starting the reciprocation of the compres:SOI 
pistons 56 will result in no compression being per 
formed. However, as the motor reaches a higher 
speed and oil pressure is built up sufficient pres 
sure will be available to load the compressor cyl 
inders by movement of pistons 24. 

Control mechanisms are adapted to control 
the delivery of oil to the pistons 7A in response 
to predetermined motor and compressor oper 
ating conditions. The master valve 64 comprises 
a housing 84 having an axial bore 86 therein. A 
liner 88 which also contains an axial bore 98. 
is secured within bore 36 and adapted to receive 
a piston 92 therein. A spring 94 is contained 
within the bore 93 and acts upon one end of 
piston 92 to urge it to the left in Fig. 3. The 
other end of the spring 94 reacts upon a cap 96 
secured to liner 88. A line. 38 is adapted to de 
liver fluid to or receive fiuid from a port 38 in 
that end of liner 88 which is opposite to the 
'end carrying the spring 94. The relationship 
between the strength of spring $4, and the pres 
Sure of fluid delivered by line 38 will determine 
the position of piston 92 in bore 93. The central 
portion 95 of piston 92 is provided with a re 
Stricted diameter so that a space 4 is provided 
between the portion 95 and the wall of bore 90. 
Housing 84 and liner. 88 are provided with co 
Operating aligned openings - which form a port 
f06. A line C8 connects port O6, with a source 
of fluid under pressure. The housing 24 and 
liner 88 are provided with a plurality of aligned 
openings which cooperate to provide a number 
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of axially spaced discharge ports O. Each dis 
charge port to has a line 66 connected there 
to so that fluid discharged from a port ?o will 
be transported to a passage 68 and a bore 1) 
:associated with the unloader mechanism of One 
of the compressor cylinders. Fluid flow commu 
nication is provided in master cylinder 64 from 
line 08through inlet port fo, space 04 to dis 
charge ports 6 when piston 92 is positioned 
to accomplish this. Axial movement of piston 92 
in bore 93 can effectively block, one or more of 
the discharge ports O from the fluid delivered 
by line 98. When any discharge port O. is 
so blocked oil is not delivered to the related bore 
70 and the compressor cylinder associated. With 

...that particular port Obecomes unloaded due 
to the action of the Spring 79 in its unloader 
mechanism. The lines 98 and 8 are preferably 
joined to a common line ff2 which is connected 
to a source of fluid under pressure. 
... Piston 92 is preferably SO, constructed that...no 
partial throttling of the oil supply to any. One 
of the lines 66. can occur. The piston 92 prefer 
ably comprises an assembly of a first piston ele 
ment 93 having an axial rod 95 secured thereto 
sand a second piston element 97 slidably mounted 
on the rod. 95. The piston elements 93 and 9 
are urged apart by a small spring 99 which is 
weaker... than spring.94. The piston: element 9 
is provided with a plurality of circumferential 
grooves 0 - adapted to cooperate with a spring 
loaded ball detent. 03 mounted in liner 88 to 
positively position piston element 9 at a plu 
rality of stations which will fully load or unload 
individual compressor cylinders. A stop 95 may 
...be provided to assure the loading of at least a 
iminimum number of cylinders. 
To control the position of piston 92 in master 

valve 64 I have provided a control means f4 
which is associated with line 98. The control 
means - 4 is adapted to bleed fluid from line 
'98. under predetermined conditions. Control 
means 4 comprises a normally closed bleed 
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valve 6 and cooperating valve seat 20 which 
are located in fluid flow communication with line 
98. A bellows if 8 contained within control 
means if 4 is adapted to position valve f6. Valve 
ff 6 modulates or entirely restricts the flow of 
'fluid from control means 4 to line 98. A spring 
- 22 urges bellows 8 against a stop member 24 
which corresponds to a position wherein valve 
..f6 is positioned on seat 20 and the flow of 
fluid into control means 4 is completely inter 
rupted. These components of the control means 
'14 are mounted upon a plate 26 which is at 
tached to the compressor housing to by bolts 
f28. A port f30 connects the interior of bel 
lows i? 8 with the atmosphere. If desired a fit 
sting 29 may be provided to connect the interior 
of bellows 8 to an external control means sim 
'ilar to that shown in my Patent No. 2,581,329. 
A cover 32 for the control means 4 is provided 
with openings 34. As the suction pressure with 
in the interior 46 of the compressor housing falls 
the bellows 8 extends to open valve 6. A 
fluid flow communication is provided from valve 

6 to the compressor housing by the opening 
in valve seat f 20 and openings 36 and 34. Oil 
thus bled from line 98 may fall by gravity to 
the sump in the bottom of the compressor hous 
ing and the pressure of the fluid in line.98 will 
be determined by the amount of relief provided 
by valve? 6. The position of piston 92 i 

edby the pressure of fluid in lin 
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position will determine which of the compressor 
cylinders are loaded. Continued operation of the 
compressor with certain cylinders loaded will 
alter the suction pressure within the interior of 
the compressor housing which in turn will re 
locate bellows 8 and reposition valve 6 to 
reflect this change in suction pressure in the 
position of piston 92. The new position of piston 
92 will load additional compressor cylinders 
thereby repeating the cycle of increasing the 
suction pressure and repositioning the piston 92. 
Control means 4 loads cylinders as the suction 
pressure increases and unloads cylinders with 
decrease in suction pressure. 
... A pair of orifices, f l and 9 are provided in 
fiuid flow communication with line 98. An ad 
justable needle valve if 5 controls the discharge 
of oil from line f2 through orifice 9 and there 
by provides means for varying the sensitivity of 
the system. Orifice f : 7 : controls the rate of 
change of position of piston 92 for any given 
change in the opening of valve 6. . . . . . 
A manual control may be associated with the 

control means if 4 if desired to provide a means 
for wedging the system to a loaded position. This 
manual control includes an adjusting screw 140 
which is slidably locked in a nut f42 carried by 
plate 26. A lock nut 44 is threaded on screw 
48. A spring 46 is provided to extend adjust 

ing screw 40. A threaded cap 48, may be pro 
vided to cover this apparatus. The operator by 
removing cap. 48 and turning lock nut 44 may 
retract screw 40 and permit spring 23 to seat 
valve 6 on seat t20 thereby rendering, control 
4 inoperative and preventing its interference 

with the loading of compressor cylinders. Dur 
ing periods of normal automatic operation the 
lock nut 44 is removed so that. Screw 40 is not 
restricted in its axial movement in response to 
movement of bellows 8. , , 
Supplemental controls may also be provided to 

unload compressor cylinders by bleeding oil from 
line 98 and bore 9 in response to other operat 
ing. conditions of the compressor or motor. The 
copending application of C. R. Neeson, Serial 
No. 786,273, filed November 15, 1947, which has 
matured into Patent No. 2,522,762, describes an 
improved mechanism for bleeding oil from an 
unloader apparatus in response to increased suc 
tion pressure in a compressor thereby permitting 
springs, 79 to unload compressor, cylinders. The 
hydraulic control means described hereinfor 
master. cylinder 64 is particularly adapted to 
operate in conjunction, with the high suction 
pressure bleeding device described in the Neeson 
application. This device is generally designated 
by the numeral 50 and is adapted to bleed fluid 
from bore 90 in master valve 64. A port f 9 is 
provided in liner 88 and operatively connected 
by a line 5 to control means 50. Port. 49 is 
preferably located axially in liner 88 in such a 
position that piston element 93 will block this 
port until a predetermined minimum number of 
compressor cylinders are loaded. - The control 
means 59 comprises a housing 52, having a 
cylinder 54 therein and a bore 56 extending 
axially of the housing, 52 through one end there 
of. A valve element 58 is adapted to reciprocate 
in bore. 56. Walve element 58 has an axial 
opening. 60 extending therethrough and exposed 
to the suction pressure existing in the interior 54 
in the compressor housing, Legs 62, secure the 
valve element 58 to the end portion of a col 
lapsible bellows. 64. The other end of the bel 
lows 6 is sealed by the top-of-the casing. 52. 
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A spring 86 is provided within the bellows 64 
and adapted to react against an adjusting screw 
i83 threaded through the top of the casing 52. 
Adjustment of the screw 63 preselects the com 
preSSion of spring $6. Spring 66 resists col 
lapsing of the bellows 64. Suction pressure 
transmitted from the interior 46 of the corn 
preSSor through axial opening 60 to the cylin 
der 54 tends to compress bellows f64 thereby 
producing linear noverient of valve element .58 
in accordance With variations in suction pressure 
Within the compressor. When the suction pres 
Su'e is greatest the Waive element 58 is moved 
in Wardly in housing 32 and when the suction 
preSSure is ioW Spiring 6 moves valve element 
f58 outwardly. Valve element 58 is provided 
With a pair of adjacent recessed portions 1C 
and in its surface. A spring pressed ball 
deterat it is is adapted to enter recessed portion 
fit or recessed portion 72 depending on the 
position of the valve eleinent 38. A pin 76 in 
housing 32 inits outward novement of valve 
element 58. Valve element 58 is therefore pro 
Vided With a first extended position as shown in 
Fig. 3 When the Suction pressire is low and a 
second retracted position when the suction pres 
sure is high. A port i3 provided in housing 52 
adjacent the Outer end of valve element 58 
communicates With a chainber 80 and a passage 
f82. She passage i82 is in fiuid flow communica 
tion with line 5i and port 59 which, as ex 
piained above is in iuid flow communication 
With bore is and line 88 unless port A9 is blocked 
by piston element 93. When valve element 58 
is in the position shown in Fig. 3 the port i8 
is blocked thereby and the fiuid pressure in line 
98 is unaffected by control. 53. However, when 
the suction pressure existing in the interior 46 
of the compressor becomes excessive the bellows 
i64 is collapsed and the waive element 58 re 
tracted until ball 4 drops into recessed portion 

2 therein. This provides a fluid flow commu 
nication from line 23 through passage 32, cham 
ber 88, port 8 and bore i56 to the interior 46 
of the compressor. This provides a relief for oil 
CreSSL2'e in line $ so that the number of dis 
charge ports blocked by piston 92 is increased 
and in Ore Cylinders are unloaded. It is to be 
understood, however, that if desired control. 5) 
could be made responsible to discharge pressure 
or to both discharge pressure and suction pres 
Stre, 
An additional control adapted to bleed fluid 

from line 95 and which is responsive to operat 
ing conditions of notor is may be provided. This 
Control has been designated by the numeral (90. 
The control 98 consists of a temperature re 
Sponsive waive 92 which is secured to the hous 
iing of the rinotor 4. The usual field coil 94 of 
inotor is is diagrainihatically illustrated and it 
is the teringerature thereof which will determine 
the operation of the waive S2. Waive 92 is con 
nected by a line i38 to line 38 which is the source 
of fluid under pressure to master valve 64. Line 
f 96 bleeds oil from line 98 to valve 92. A line 
98 returns oil from valve 92 to the interior 
86 of the compressor housing 20. The valve 92 
is provided with a hollow interior portion and a 
slidable element 293. The slidable element 2 is 
adapted for linear movement within a guide 202. 
A port 8i Operatively connects the interior of 
the valve i2 to the line f33. Slidable element 
269 is adapted to selectively open and close port 
20. The position of Slidable element 2 (0 is de 
termined by the deformation of a bimetalic disk 
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296 located within valve member 132 in close 
proximity to field coil 94 of motor i. A rod 
208 operatively. connects bimetallic element 206 
and slidable element 200. When the temperature 
'Of coil 194 becomes excessive bimetallic element 
2C6 deflects to the right in Fig. 3 thereby open 
ing port 204 and permitting oil to be bled from 
line 98 to the interior 46 of the compressor hous 
ing. 
A resistance wire 20f may be placed in close 

proximity to the bimetallic element 206, if de 
sired. The resistance wire 29 is connected in 
Series With the field Coil 94 of notor A and 
adapted to heat the bimetallic element 26 when 
an excessive amount of electric current is present, 
in the field coil 94. The resistance wire 2) pos 
Sesses an advantage over the use of direct motor 
heat to actuate bimetallic element 296 in that the 
l'esponse is quicker. In the event of motor over 
load an interval of time is required for the entire 
notor to heat up. Resistance 28 heats up much 
faster. 
A Enodified form of control responsive to motor 

Overload is illustrated in Fig. 4. A waive 32 
Which is Similar to the valve iliustrated in Fig. 3 
is provided with a rod 268' which comprises the 
Inovable portion of a solenoid 295 and operates 
Within a sealed tube in solenoid 235 as is con 
non in Solenoid valve construction. The sole 
noid 205 is connected in series with the field coil 
{94 of motor f4 and is adapted to be actuated to 
nove element 289 to a position providing a fluid 
flow communication between lines 36 and 93 
when a predetermined excessive amount of cur. 
rent passes through field coil 93 of motor 6. 

Olle or all of these means for bleeding cil 
through line 96 in response to notor overload 
1nay be used in an installation. 

Operation. 

In the operation of the control device herein 
described it will be seen that fluid under pressure 
Such as oil is delivered to line 2 by lubricating 
pump 62 and that line if 2 divides to form lines 
98 and 98 with the line 98 serving as the source 
of fluid to be selectively delivered to a plurality 
of lines 66 under the control of a master valve 
6. Each of the lines 66 is connected to a port 

0 and the ports if 0 are spaced axially along 
naster Valve 64 So that the position of piston 9 
determines which ports if 0 are in communica 
tion with fluid supplied by line 208. Each of the 
lines 66 is adapted to deliver fluid to the unload 
ing mechanism described herein and associated 
With individual cylinders to load these cylinders 
When oil is delivered thereto. The position of the 
piston 92 in the master valve is determined by the 
fluid pressure Supplied to the master valve 
through branch line 98 and the modulating valve 
it is adapted to bleed oil from line 92 thereby 
reducing the pressure on piston S2 as the suction 
pressure decreases. In other words, as the suc 
tion pressure increases the modulating valve it 
bleeds less fluid from line 93 thereby increasing 
the oil pressure on piston 92 and forcing piston 
92 to the right in Figs. 3 and 6 to expose addi. 
tional ports if 6 to oil delivered by line 3 to 
load more of the cylinders. 
The control device f 50 is provided to bleed fluid 

from master valve 64 and permit Spring 93 to 
move piston 92 to the left to unload additional 
cylinders when the suction pressure exceeds a 
predetermined value and piston 92 is located in a 
position corresponding to the loading of a pre 
determined number of compressor cylinders so 
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that port 49 is uncovered. It will be noted that 
modulating valve 4 bleeds the greatest amount 
of oil from line 98 when the compressor suction 
pressure is low while device 50 does not become 
operative until port 49 is uncovered by piston 
92 which indicates that a predetermined number 
of compressor cylinders are loaded and then de 
vice 56 operates to bleed oil through orifice 49 
when the suction pressure is great enough to col 
lapse bellows 64. 
An additional control 90 is provided to bleed 

fluid from line 98 and cause cylinders to be un 
loaded when the operating conditions of the 
motor 4 indicate that this would be desirable by 
Opening the temperature responsive valve 92. 
The temperature responsive valve f32 is opened 
When the motor temperature becomes excessive 
or when the amount of electric current present in 
the field coil 94 becomes excessive. 

initial loading of one or more compressor cylin 
der's is hereinafter described. 
An additional Supplementary control may be 

provided to aSSure the initial loading of one or 
more compressor cylinders and after a minimum 
predetermined oil pressure is established to op 
erate the unloader mechanism master valve 64. 
This concentrates the entire output of the oil 
pump on the One or more unloader pistons until 
the oil pressure is sufficiently high to indicate 
that enough oil is being Supplied to operate 
through the normal unloader system involving all 
of the cylinders. This device is generally desig 
nated by the numeral 20 and is interposed in 
the fluid Supply line f 2 between the fuel pump 
62 and the master valve 64. A line 22 connects 
the fuel pump 62 with the device 20. The device 
20 is provided with a housing 2f 4 having an inlet 
26 to which the line 22 is connected and having 
a first discharge port 28 to which the line 2 
is connected and a second discharge port 220 to 
Which a line 222 is connected. The line 222 is 
connected to one of the lines 66 extending be 
tween the master. Valve. 64 and the unloader 
mechanism of an individual cylinder. More than 
One line 222 could be provided if desired and in 
that event each line 222 would be connected to a 
different line 66. The line 66 is provided with a 
one-way valve 224 which prevents oil delivered 
by line 222 from traveling to the master valve 64 
although it permits oil to travel from the master 
valve through line 66. The housing 214 of device 
2 to is provided with a port 2 ? 5 which connects 
inlet port 26 and discharge port 220. A valve 
element 228 is adapted to selectively seal discharge 
port 218 and port 2 5 and carries a valve stem 
230 which is secured to a piston 232. The piston 
232 is adapted to reciprocate in a cylinder 234 
provided in housing 2.f4. A spring 236 urges 
piston 232 to seat the valve 228 across discharge 
opening 2 f3. A port 238 provides a fluid flow 
communication between inlet port 2 6 and cylin 
der 234 above piston 232 so that the oil pressure 
existing in passage 226 exerts a force upon piston 
232 tending to unseat valve element 228 from 
opening 28 and to seat it across port 25. 

and passage 68 to bore T0 thereby loading the 
cylinder associated with the line 66 to which oil 
is delivered. After the compressor operates for a 
limited time interval the oil pressure will increase 
and the piston. 232 will be forced downwardly 
against spring 236 thereby unseating valve ele-7; 

An addie 
tional supplementary control which assures the 

it, 
will thus be seen that when the compressor is: 
initially started the pump 262 will deliver oil 
through line 212, passage 226, line 222, line 66, 
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ment 228. This opens discharge port 28 and 
closes port 25 so that subsequently the oil de 
livered by pump 62 will be transported by lines 

2, 108 and 98 to the master valve 64 thereby 
permitting the operation of the compressor cylin 
ders to be controlled by the mechanism previously 
described herein. 
Although but one specific embodiment of the 

invention is herein shown and described it Will 
be understood that various changes may be made 
Without departing from the spirit of the inven 
tion. . . . . . . . . . 
I claim: 
1. In a motor driven multi-cylinder compres 

sorset having a first means for unloading indi 
vidual cylinders thereof, a fluid pressure respon 
sive means adapted to selectively overrule the 
action of said first means with respect to indi 
vidual cylinders to load said individual cylinders 
under predetermined operating conditions, means 
to deliverfluid under pressure to said fluid pres 
sure responsive means including a source of fluid 
under pressure and a master valve adapted to be 
positioned by said fluid, said valve comprising a 
fixed member and a relatively movable member, 
one of said members being provided with a plu 
rality of discharge ports and a first inlet port, said. 
movable member being adapted to control the 
communication of fluid from said inlet port to 
said individual discharge ports in relation to its 
position relative to said fixed member, said one 
member having a second inlet port for the ad 
mission of fluid to position said movable member 
relative to said fixed member, means operatively. 
connecting said discharge ports with their respec 
tive fluid pressure responsive means, means to 
deliver fluid from said source to said first inlet 
port and means to deliver fluid from said source 
to said second inlet port, said last mentioned 
means including a suction pressure responsive 
valve of the modulating type adapted to regulate 
the delivery of fluid to said second inlet port in 
response to suction pressure in said compressor. 

2. In a motor driven multi-cylinder compressor 
set, unloading means in conjunction with indi 
vidual cylinders operable to unload these cylin 
ders when the compressor is at rest, fluid pressure 
creating means operating in unison with said 
compressor and creating sufficient pressure at a 
minimum speed to overcome said unloading 
means whereby to load all of the cylinders, and 
unloading control means responsive to the pres 
sure in said compressor to connect or disconnect 
said fluid pressure creating means successively to 
or from individual cylinder unloading means, said 
control means comprising a master valve having 
a fluid flow connection with said fluid pressure 
creating means and adapted to be positioned by 
fluid pressure at different positions to connect or 
disconnect different cylinders with said fluid pres 
sure creating means and a suction pressure re 
sponsive valve of the modulating type interposed 
in said fluid flow connection to control the posi 
tion of said master valve by metering fluid to said 
master valvein response to predetermined suction 
pressure operating conditions of said set. 

3. In a motor driven multi-cylinder compres 
sor set having a first means for unloading in 
dividual cylinders thereof, a fluid pressure re 
sponsive means adapted to selectively overrule 
the action of said first means with respect to in 
dividual cylinders to load said individual cylin 
ders under predetermined operating conditions, 
means to deliver fluid under pressure to said fluid 
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pressure responsive means including a Source of 
fitaid under pressure and a master valve adapted 
to be positioned by said fluid, said valve con 
prising a fixed member and a relatively nowable 
nember, one of said members being provided 
with a plurality of discharge ports and a first 
inlet port, said movable member being adapted 
to control the communication of fluid from Said 
inlet port to said individual discharge ports in 
relation to its position relative to said fixed meni 
ber, said one member having a Second inlet port 
for the admission of fluid to position said nov" 
able member relative to said fixed member, means 
operatively connecting said discharge ports With 
their respective fluid pressure responsive means, 
means to deliver fiuid from said source to said 
first inlet port and means to deliver fluid from 
said source to said second inlet port, Said last 
mentioned means including a Suction pressure 
responsive valve of the modulating type adapted 
to bleed fluid fron said master Valve and means 
forming a fluid flow connection between Said 
master waive and said Stiction preSSure reSpoil 
sive valve including a port in Said fixed member 
positioned to be obstructed by said movable men 
ber until said movable member assures a posi 
tion corresponding to the loading of a predeter 
mined number of compressor cylinderS. 

4. In a notor driven multi-cylinder CornpreS 
sor set having a first means for unloading in 
dividual cylinders thereof, a fiuid pressure re 
sponsive means adapted to selectively overrule 
the action of said first means with respect to 
individual cylinders to load said individual cyl 
inders under predetermined operating condi 
tions, means to deliver fluid under preSSure to 
said fluid pressure responsive means including a 
source of fiuid under pressure and a master valve 
adapted to be positioned by said fluid, said valve 
comprising a fixed member and a relatively rinov" 
able Insmber, one of said members being pro 
vided with a plurality of discharge ports and a 
first, inlet, port, said novable Enember being 
adapted to control the coranunication of fluid 
from said inlet port to said individual discharge 
ports in relation to its position relative to Said 
fixed member, said one member having a Second 
inet port for the agmission of fluid to position 
said nowable member relative to Said fixed inen 
ber, means operatively connecting said discharge 
ports with their respective fluid pressure respon 
sive means, means to deliver fluid from Said 
source to said first inlet port, means to deliver 
fiuid fron said source to said Second inlet port, 
agparatus adapted to bleed fluid from Said last 
mentioned means in response to predeterrained 
operating conditions of said set to thereby regu 
late the pressure of fluid delivered to said second 
inlet port, and means to deliver all of the fluid 
from said source to the fluid pleSSuite responsive 
neans associated with at least one of the con 
pressor cylinders and to by-pass said master Valve 
until a predetermined filaid pressure is exceeded. 

5. In a motor driven multi-cylinder compreS 
sor set having a first means for unloading in 
dividual cylinders thereof, a fluid pressure re 
sponsive means adapted to selectively overrule 
the action of said first means With respect to 
individual cylinders to load said individual cyl 
inders under predetermined operating conditions, 
means to deliver fluid under preSSure to Said 
fluid pressure responsive means including a 
source of fluid under pressure and a master waive 
adapted to be positioned by said fluid, Said valve 
comprising a fixed member and a relatively mov 
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2 
aile member, one of said inenbers being pro 
vided with a plurality of discharge ports and a 
first inlet port, said movable member being 
adapted to control the communication of fluid 
from said inlet port to said individual discharge 
ports in Irelation to its position relative to Said 
fixed member, said one member having a Second 
inlet port, for the admission of fluid to positic. 
said novable member relative to Said fixed re 
ber, means operatively connecting Said discharge 
ports with their respective fluid preSSure respOri 
sive means, means to deliver fluid from Said 
Source to said first inlet port, means to deliver 
fluid from said Source to Said Second inlet port, 
apparatus adapted to bleed fluid from said last 
neitioned means in response to predetermined 
operating conditions of Said set to thereby regul 
late the pressure of fluid delivered to said Second 
inlet port, a fluid pressure responsive valve inter 
posed in the path of filid fron said source to 
said haster Wave and adapted to prevent the 
delively of fluid to said master waive until a pre 
determined fluid pressure is obtained and means 
forning a direct fluid flow coniamunication be 
tWee Said Source and the fitid pressure respon 
Siye reais associated with one of Said cylindei'S 
and adapted to concentrate all available fluid 
pressure thereon until a predeteriained fluid pres 
Slire is exceeded and said fluid pieSSRie respon 
Sive Wave is opened. 

6, I: a, notor driven tilti-cylinder cornpres 
Soi Set, laying a first leans for unioading in 
dividual cylinders thereof, a fluid pressure re 
Sponsive means adapted to selectively Overrule 
the action of said first aneans with respect to 
individual cylinders to load said individual cyl 
ider's under predeterimined operating condi 
tions, means to deliver fluid under pressure to 
said fluid pressure responsive means including a 
SOLIrce of fiuid under greSSure and a Gaster Waive 
adapted to be positioned by said fuid, said waive 
comprising a fixed member and a relatively nov 
able inenber, one of Said members being pro 
Vided With a plurality of discharge ports and a 
first inlet port, said nowabie inexper being 
adapted to CO troi the coin. In Unication of filiid 
from said iniet port, to said individual discharge 
ports in reiation to its position relative to said 
fixed lineraber, Said one neither having a second 
inlet port for the admission of fiuid to position 
S&id nowable member relative to said fixed re 
ber, means operatively connecting said discharge 
ports With their respective fluid pressure respon 
Sive means, means to deliver fluid from said 
Source to Said first inlet port, means to deliver 
fiuid from said Source to said second injet port, 
a first apparatus adapted to reduce the pressure 
of fluid delivered to said second inlet, port, when 
the Suction pressure in said compreSSor is less 
than a predetermined minimizin, a Second appa 
ratus adapted to reduce the pressure of fluid de 
iivered to said second inlet port when the suction 
pressure in said compressor exceeds a predeter 
(lined Inaximum, and means to deliver all of the 
fluid from said Saurce to the iuid pressure re 
Sponsive reans aSSociated with at least one of 
the compressor cylinders and to by-pass said 
master valve until a predetermined fuid pressure 
is exceeded. 

7. In a motor driven multi-cylinder compressor 
set having a first means for unloading individual 
cylinders thereof, a fuid pressure responsive 
means adapted to selectively overrule the action 
of said first means with respect to individual 
cylinders to load said individual cylinders under 
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predetermined operating conditions, means to 
deliver fluid under pressure to said fluid pres 
Sure responsive means including a Source of fluid 
under pressure and a master valve adapted to 
be positioned by Said fluid, said Valve compris 
ing a fixed member and a relatively movable 
member, one of Said inenbers being provided 
with a plurality of discharge ports and a first 
inlet port, said movable in ember being adapted 
to control the communication of fluid from Said 
inlet port to said individual discharge ports in 
relation to its position relative to said fixed 
member, said. One member having a second in 
let port for the admission of fluid to position 
Said movable member relative to Said fixed men 
ber, means operatively connecting said discharge 
ports with their respective fluid pressure re 
sponsive means, means to deliver fluid from Said 
source to said first inlet port, means to deliver 
fluid from said source to said second inlet port, 
said fixed member being provided with a port 
so located that under certain conditions it is 
covered by said movable member and under 
other conditions it is exposed to fluid delivered 
by said last mentioned means and apparatus 
adapted to control the disposition of fluid en 
tering said last mentioned port by bleeding in 
creasing amounts of fluid from said fixed men 
ber through said last mentioned port when the 
suction pressure in said compressor increases 
above a predetermined maximum, the covering 
of said last mentioned port by said movable 
member assuring that a predetermined minimum 
number of compressor cylinders will be loaded. 
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8. In a motor driven multi-cylinder CompreSSOr 

set having a first means for unloading cylinders 
thereof, a fiuid pressure responsive means adapt 
ed to selectively overrule the action of said first 
means with respect to individual cylinders un 
der predetermined operating conditions, means 
defining a first circuit to deliver fluid under 
pressure to said fuid pressure responsive means 
including a source of fluid under pressure and a 
master valve adapted to be positioned by said 
fluid and to selectively connect said source With 
the fluid pressure responsive means of individual 
cylinders, means defining a second circuit to 
deliver fluid directly from said source to the fluid 
pressure responsive means of one cylinder and 
to by-pass said master valve as an incident to 
starting of the compressor to thereby concen 
trate the full pressure of said source on the fluid 
pressure responsive means of said one cylinder 
and means to render said Second circuit inoper 
ative and said first circuit operative after in 
itial starting of the COmpreSSOr. 

A WIN B. NEWTON. 
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