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The present invention relates to compressors 
particularly adapted for use in refrigeration sys 
tems. The present invention comprises an im 

. provement upon the inventions disclosed in my 
prior patents, No. 2,137,965, No. 2,185,473, No. 
2,204,510, No. 2,225,228 and No. 2,247,449, with 
particular reference to Patents No; 2,185,473, en 
titled “Compressor unloading means,” arid No. 
2,247,449, entitled “Compressor control." 
As disclosed in my‘ prior patents, I have in 

vented a compressor having functions whereby 
considerable economy in operation and great 
?exibility of use are achieved, these functions 
particularly including means whereby the num 
ber of cylinders of a multiple cylinder compressor 
operating at any given' instant, varies in propor 
tion to the suction pressure of the refrigerant I 
which, in turn, is a measure of the load upon the 
refrigerating system to which the compressor is 

- connected. The loading or. unloading of a cyl 
inder, as disclosed in Patent No. 2,185,473, is ac 
complished by control. of the suction valves 
through which refrigerant gas is permitted to 
enter the cylinders, the valves associated with 
certain cylinders being held in open position when 
the load is lightest and being permitted to open 
and close in regular compressing manner when 
the load increases. ' - 

. In the years of commercial operation of the‘ 
inventions disclosed in the aforesaid patents, the 
value thereof has been demonstrated time and , 
again and certain unforeseen values have come 
to light. The primary object of the development 
of the prior inventions was 
ditionlng system which would maintain a prac 
tically constant temperature by variably‘ supply 
ing the air conditioning surface with refrigerant, 

‘ as distinguished from the prior practice or per 
' mitting a compressor of constant capacity to cycle 
on and on to create altemate'wa'ves of extremely, 
cold airand‘ warm 'air.‘ This primary purpose 
has not only been demonstrated in a multitude 
of installations as being of extreme advantage, 
but also ‘other uses have come to light particu 

' ‘larly in commercial installations of refrigeratio , 
such as, for example, in photograph developing 
where a constant temperature, must be main- , 
.tained, in‘greenhouses'and cut ?ower boxes where _ ' 
plants and ?owers will die or wilt under ?uctua 

> _ tions in‘ temperatures, and infood 1or meat stor 
age roomswhere bacteria sometimes increase/to 
a dangerous extent if the room is permitted to 
warm at any time to a temperature abovethe' 
desired point. ' With the use of my compressor, 
permitting continuous operation of, thesystem to 
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maintain a substantially constant temperature, " 
waste is materially prevented. Accordingly, the 
demand for. adaptation of all of the advantages 
disclosed in my prior patents, particularly in Pat 
ent No. 2,185,473, to smaller capacities of refrig 
erating systems, such as for fractional horse- _ _ 
power air conditioning units, household refrig 
erators, household meat or milk coolers, mobile 
photograph development units, and numerous 
other applications, has increased to a tremendous 
extent. Accordingly, the primary“ object of my 
present invention is .to provide variable capacity 
unloading means in a‘comp'ressor of fractional 
horsepower or of' relatively small maximum ca- _ 
pacity. 
A further object of the present‘ invention is 

to provide variable capacity unloading means in 
a compressor, the unloading means being of such 
a nature as to be more easily manufactured and 
assembled than the type disclosed in my prior 
patents. , - 

A further object of my present invention is to 
provide a compressor lubricating and cooling sys 
tern, and associated variable capacity unloading 
means, in a compressor which by the substitution 
of a fewsimple parts may be of the type having 
a motor hermetically sealed within 'a casing en 
closing the compression apparatus or of the type 
having an externally driving means such as a 
.motor with its shaft connected to the shaft of. 
the compression apparatus through a shaft seal. 
A further object of the present invention is to 

provide a variable capacity compressor unloading 
means-involving a minimum of sturdy, easily _ 
manufactured and assembled parts. , 
* These and other objects and advantages of the 
present invention may be more readily under— 
stood by reference to the following speci?cation 
and accompanying drawings wherein like nu 
‘merals refer'to\,like parts throughout. ‘ > 

V In the drawings, , -. >. 

I Fig. 1 is a vertical, longitudinal ‘section through 
the preferred form‘ of the present inventio ; 

Fig. 2 is a vertical,_longitudinal section through 
the: preferred form of'the' invention taken sub 
stantially at right angles to the plane of Fig. 1; 
Fig.8 is a bottom .view of the preferred form 

of the invention; _ V - ' . ‘ 

Fig. 4 is a horizontal section through a portion 
of the apparatus taken substantially along line 
1-6 of 1'58. 1; 

65 

Fig. 5 is a vertical sectional view of a portion 
of the apparatus taken substantially along ‘line 
8-! ofl'lg. 1: ’ ' ' 



2 
Fig. 6 is a vertical view of a portion of the 

apparatus disclosed in Fig. 1; 
Fig. 7 is a horizontal sectional view taken sub 

stantially along line “l--‘1 of Fig. 6; and ‘ 
Fig. 8 is a partial sectional view taken in the 

same plane as that of Fig. 2, showing a modi 
?cation of the present invention. 
The compressor preferably includes three main 

castings comprising a body casting iii, a top cast 
ing I I, and a bottom casting l2, the three cast 
ings being joined by suitable bolts and gaskets 
to form a. hermetically sealed housing. ‘ 
The body casting i0 is provided with a plurality 

of cylinder seating openings iii, the number of 
which may vary from one to as many as can be 
permitted by the relative diameters of the cylin 
der seating openings and the main body casting. 
The cylinder seating openings are placed radially 
about the main casting and are vertically oifset 
to permit the attachment of a plurality of con 
necting rods H to the crankpin l5 of a crank 
shaft 58 which is mounted in bearings i1 and 18 
at the ends of a journal is cast integrally with 
the main casting ill. Each connecting rod 14 is 
connected to and operates a piston 20 which re 
ciprocates within cylinder sleeves 2| supported in 
the cylinder seating openings 13. The sleeves 21 
extend through an annular suction chamber 22 
having provision for connection (not shown) with 
the suction pipe extending from the refrigerating 
system to which the compressor may be con 
nected. 
Expanded refrigerant is drawn into the cyl 

inder sleeve 2| from the suction chamber 22 
through an annular suction valve 23 when the 
piston is retracted, and the compressed refrig 
erant is discharged through a discharge valve 25 
when the piston is extended. The suction valve 
23 seated adjacent its inner diameter on the 
end of the cylinder sleeve 2| and adjacent its 
outer diameter on a valve seating ring 25 posi 
tioned within the cylinder receiving space l3. 
The gas~may enter the cylinder space through 
a series of openings (not shown) extending 
through the ring 25. The gas may be discharged 
from the cylinder sleeve through a'series of open 
ings (not shown) in adischarge valve retaining 
member 26 which‘ is held in position by a safety 

_ spring 21 having its outer and seated against a 
cylinder cap 28 which is bolted to the main cast 
ing. The gas discharged under compression trav 
els downward-through discharge passage 28 in 
the main casting which connects with discharge 
passage 30 aligned therewith in the bottom cast 
ing l2 and which opens into an annular dis 
charge chamber 3| substantially surrounding the 
bottom casting l2. The chamber 3| opens into 
a discharge valve 32 which is adapted to be con 
nected to the discharge pipe (not shown) leading 
to the refrigerating system to which the com 
pressor may be connected. Complete details of 
a piston and valve assembly of the type having 
the operating characteristics of the valve assem 
bly disclosed herein may be found in my prior 
Patent No. 2,137,965. ' 

In the preferred form of the invention the 
compressor is adapted to be suspended from a re 
silient biscuit 35 carrying a mounting member 
35 as disclosed in my prior Patent No. 2,204,510; 
The biscuitr35 is bonded to a sleeve 31 through 
which may be slipped a bolt 38 adapted to be 
threaded into a boss in the top casting II. The 
biscuit 35 may thus sustain the weight or the 
compressor when the mounting member 36 is 
attached to a suitable supporting framework. 
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The compressor may thus oscillate in all direc 
tions and the biscuit will eliminate vibration and 
noise transmission. The top casting l i is pref 
erably provided with a plurality of annular fins 
40 which increase the heat transmission factor 
of the casing to aid in the elimination of the 
heat of friction and compression 
The top casting H is so shaped ‘as to provide 

means to receive an annular sleeve 4! support 
ing the stator 42 of the driving motor. The ro 
tor 43 of the motor is attached to the end of the 
shaft i6 extending above the vjournal 19. Con 
venience of assembly is thus provided since the 
stator may be mounted in the detached top cast 
ing ii and the assembly slipped into place over 
the rotor assembled on the, crankshaft. The 
casting H and the sleeve Jll are preferably shaped 
to provide an annular oil receiving space 55 
through which a stream of oil may be passed to . 
carry away the heat generated by the motor. 
The windings of the stator are connected through 
leads #5 to slip connectors 36 mounted in a con 
nector plate ill fastened over» an opening in the 
main casting 10. The slip connectors are fas 
tened to bolts 48' extending through the plate 
47 and to the outer ends of which the power 
lines may be fastened. It is contemplated that a 
plurality of bolts 48 and slip connectors 45 will 
be provided in a standard connector plate 5371. In 
the example illustrated, I have shown nine such 
members so that any known type of motor may 
be used by connecting leads in certain manners. 
to the power lines as is well-known to the skilled 
electrician. 
The bottom casting I2 is provided with a space 

5!: providing an oil sump, the oil contained there 
in forming a reservoir from which lubricating 
and cooling oil may be drawn. The oil level 
preferably extends above the bottom of the assof 
ciated main casting In to the point indicated in 
Fig. 1, although the level may ?uctuate within 
wide limits without affecting the operation of the 

A centralstandard 5! is cast in 
tegrally with the casting l2 and provides a base 
for a. pump housing 52 which has cast integrally 
therein an vupstanding crescent shaped land 53. 
A runner gear 54 surrounds the land 53 and is 
provided with vertical teeth 55 (Fig. 4) between 

' which are oil receiving pockets 56. The teeth 
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55 are adapted ‘to mesh with the teeth of an 
idler gear 51 mounted upon a post 60 supported 
in the pump housing 52. The housing 52 is pro 
vided at one side with an elongated suction pock 
et 6| to which is' connected an elbow 62 carrying 
a suction tube 63 extending well below the oil 
level. At the opposite side the bottom of the 
pump housing 52 is provided ‘with an elongated 
discharge pocket 64 having a drain opening ex— 
tending into a discharge cavity 65 provided by 
the solid rim of the housing 52, the bottom s"r 
face of the housing 52, and the top surface of the 
pump standard 5|. The runner gear 54 is con 
nected to a drive shaft 68 through which extends 
a horizontal driving bar 61 adapted to be en 
gaged by a vertical driving pin 68 ‘extending from 
the end‘ of the crank pin l5. ' 

When the motor drives the crankshaft the 
runner gear 54 is rotated and the gear pockets 
55 are successively brought adjacent the suction 
pocket 6!. Oil which is thus placed in the pock 
ets 56 is carried around between the outer wall 
of the crescent 53 and the inner wall of the 
pump housing 52 until it is deposited in the dis 
charge pocket Bl by the compressing action of 
the teeth of the idler gear 51. When the gear 



‘ pressure and in ' greater 
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asoasu 
pockets 8'8 commence to open up again they have 

I passed beyond the limits of the discharge pocket 
64 and are thus placed under suction so that 

, _when they again reachthesuction pocket 6| oil 
will be drawn from‘ the‘sump. The oil is dis 
charged into the space 65 under considerable 

quantity than needed 
rorlubricatiomi - - 

The Oil leaves the discharge space 55 through. 
a passage ‘I0 drilled vertically through the stand 
‘ard 5|, and which connects with a substantially 
horizontal passage ‘II drilled through a, boss ‘I2 
_(Fig. 2) connecting the'base oi the standard to 
the outer wall of the bottom casting I2. Passage 
‘II communicates with a vertical passage ‘I3 .in 
the outer ‘wall of the casting I2. Passage ‘I3 
communicates with an aligned passage ‘I4 in the 
outer wall of the main casting I0 and an aligned 
passage ‘IS in the'outer wall of the top casting 

Passage ‘I5 communicateswith the annular 
_oil receiving space 44 surrounding the stator of 
the motor. The opposite side‘ of the space 44 
communicates with a downwardly extending pas 
sage ‘I6 which communicates with an aligned 
passage ‘II in the main casting III. A horizontal 
passage ‘I8 drilled through an arm 80 supporting 
the journal I9 intersects vertical passage ‘I1 and 
transmits oil into an annular space 8I surround 
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ing the shaft I6 between the inner endsv of the ' 
bearings I1 and I8. Oil is also transmitted 
through openings drilled through the shaft I0‘ 
‘(not shown) to the spaces between the connect 
ing rods I4 as disclosed in my prior Patent No. 
2,247,449. ~ 

' Passage 11 also communicates with a horizon 
tal- passage 85 in arm 80 within which is mounted 
a pressurev relief valve 86 operating against a 
spring 81 in the inner end of the passage and an 
abutment provided by the narrow elongated end 

, 88 of the plug 88 closing the outer end of the, 
passage. The pressure relief valve 86 is provided ' 
with an opening 80 through which any-oil may 
drain and ?ow through a drainage opening 9i 
so as to prevent leakage _pfrom trapping the pis 
ton‘ against operationr-The strength of the spring 
81 is designed to maintain a desirable pressure, 
such as'40 pound to 50 pounds, in the lubricat 
ing system. When the spring 81 has been'com 
pressed due to the application of the desired pres 
sure, the outer head of the valve '86 uncovers a 
vertical passage '82 drilled through the wall of 
the main casting I0 to a point closely adjacent 
the oil level line, the oil escaping therefrom be 
ing thus deposited in the sump without undue 
agitation and foaming. Oil which escapes from 

‘ ' between the connecting rods and through the 
drainage opening 8| likewise flows down into 
the sump. Oil escaping from above the bearing 
I8 drains into the sump from a collector cup 83. 
‘The annular space 8| communicates with] a 

horizontal passage 05 drilled into a second arm 
08 supporting the journal I8. ‘This arm 06 isv 
oi’ large diameter and is provided with a cylin 
drical pocket 81 within which is slida'bly guided 
a sarting unloader piston 88. _ The outer, end 
of the cylinder pocket 81 ‘is capped by a plug 
99 through which extends'a passage ‘I00 com 
municating with a longitudinal passage. l0l, in 
which is placed a starting-unloader valve I02. 
The valve is provided with a “triangular stem 
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passage IOI. Inward movement of the valve I02 
is limited by an abutment member I04 supported 
in the starting unloader piston 88. A spring I05 
surrounds the abutment member I04 and tends to 
keep the piston 98 retracted. as shown in Fig. 1. 
When oil pressure is applied to the inner end 

of - piston 88 the spring may be compressed, and 
the abutment I04 may cause the head of valve 
I02 to seat in the conical seat I03 thus blocking‘ 
communication between the passage I00‘ and 
the space surrounding the abutment I04, which 1 
space communicates with the interior of the cas 
ing through a gas return opening I06. The pas 
sage I00 is in communication with a passage I01 
extending to one of- the openings I3 which is in 
communication with the discharge chamber 3|, 
so that when the valve I02 is open the com 
pressed gas will be released through the gas re 
turn opening I06 and the gas will expand back 
into the interior of the casing. The gas escapes 
from the portion of _the casing enclosing the 
motor through openings I08 between the arms 
80 and 96 (Fig. l) and is returned to the suc 
tion chamber 22 through openings such as open 
ing I09 adjacent the lower bearing I‘! and oil 
drain H0 in ‘the bottom of the suction chamber. 
‘Thus, as long as the valve I02 is open the com 
pressor will do substantially no work since the 
'gas will be discharged against the suction pres 
sure existing in the suction chamber 22, instead 
of against the discharge pressure established by 
the resistance of the ‘refrigeration system. The 
valve I02 will be closed as soon as the pump has 
established su?icient oil pressure to move the 
piston 98 toward the valve I02. In this manner 
it is made possible to use-low starting torque 

‘ motors which are economical in power consump 
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tion and low in peak load, as well as less bulky 
than high starting torque motors, since the oil 
pressure will not be built up until sufficient rev 

' olutions of the rotor have been made to permit 
the ?ywheel effect of the rotor and associated 
mechanism to overcomev the load of compression 
and'inertia. _ _ 

The inner end of the passage ‘II extending 
> through the boss ‘I2 connects at right angles to 

so 
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which provides three longitudinal passages be- _ 
tween its sides and the cylindrical wall‘ of the 
passage IOI.*The_inner end ofethe valve I02 
is provided with a conical’head adapted to- seat 
in a conical valve seat I08 in the inner end of 

a horizontal passage H5 extending into a cylin 
drical pocket IIG bored through a boss II‘I con 
necting the base of the pump standard SI and 
the wall of the bottom casting I 2_opposite the 
discharge valve, 82. The ‘pocket H6 seats a, 

. cylindrical master valve body “8 which is held 
in place by sealing ‘cap H8. The master valve 
body has a recess I20 therein in communication 
with a passage I2I leading to a central bore I22 
extending through the valve body I I8. The cen 
tral b'ore I22 is in communication ‘with‘a bore 
I28 extending through the base of the pump 
standard 5| into the oil sump 50. The central 
bore I22 supports and guides a longitudinally 
.movable master valve rod I24 which is provided 
with a land I 25 shutting'o? normal communica-r 
tion between the passage I2I and the bore I23, 
.and a second‘land I26 shutting off normal com 
munication between the passage I?l ‘and the. 
bore I22 between the end of the valve rod I 24 
and the sealing cap "9. Adjacent the land I28 
the valve rod is provided with a‘ plurality of 

‘ grooves I21 which are adapted to receive a Spring 
The master valve'rod I24 is 1 mod ball ' I28. 

adapted to be moved longitudinally of the bore 
J22. and the purpose of the grooves I21 and 
spring urged ball I28 is to provide resistance‘ 
causing the valve rod to’ move quickly by short 
steps rather than slowly by uneven amounts, 

3 , 
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Movement of the valve rod I24 is accomplished 

by a master valve operator I30 including a ?ex 
ible metallic bellows I3I projecting into the space 
50 within the bottom casting I2 and retained in 
position by a sealing cap I32. The end plate I33 _ 
seals the interior of the bellows I3I from the in 
terior of the casing and provides a surface against 
which the gas in the interior of the crankcase 
presses on one side and the atmosphere presses 
on the opposite side. A spring I34 also bears 
against the outside surface of the end plate I33 
and is adjustably compressed by an adjusting 
member I35 .slidable longitudinally in vslots 
through the wall of a threaded member 138 ex 

‘ tending from the cap I32. The member I35 is 
retained in position by a nut I37 and lock nut I38. 

‘ The inner end of the bellows BI is fastened to a 
plunger I40 which is slidably guided in a bore I41 
through the pump standard 5i. A locking rod 
I42 is also fastened to the plunger I40 and is 
threaded 'at its exterior end, which projects 
through the member I36, to receive a locking nut 
I43 which is adapted to bear against the end of 
member I35 when the rod I40 is locked against 
movement by drawing the end plate I33 tightly 
up against the end of a sleeve I 44 disposed within 
the bellows I31. 
When the locking nut I43 is loosened, as shown 

in Fig. 1, the end plate I33 is free to move inward— 
ly from the inner end of a spacer sleeve I44 as 
permitted by the balance of pressures between 
the suction pressure existing within the crank 
case on one side and the combined e?ect of the 
atmospheric pressure and the expanding strength 
of spring I34 on the other side. As thesuction 
pressure decreases, inward movement of the rod 
I40 is accomplished to 'an extent such as to cause 
the force of the spring I34, lessened due to its 
expansion, practically to balance the outward 
thrust; As the suction pressure increases, the 
spring I34 is compressed until the end plate ' I33 
strikes the inner end of sleeve I44. Movement of 
the bellows may be accomplished within di?‘erent 
ranges of suction pressures by adjustment of the 
spring adjusting member I35 longitudinally oi 
the member I36. 
Further details or the master valve operator 

may be ascertained from my prior Patent No. 
2,185,473. 
The plunger I40 is pivotally connected to a pair 

of rocking levers I50 mounted upon a rockshaft 
I5I supported in trunnions I52 carried by a ped 
estal I53 cast integrally with the pump base 5|. 
The lower arms of the levers I50are longer than 
the upper arms and are pivotally connected to the 
inner extremity of the master valve rod I 24 so 
that movement of the bellows’ I 3| is transmitted 
to a multiplied extent to the master valverod I 24. 
Movement .of the bellows I3I would normally be 
gradual but the action of‘the grooves I27 and ball 
I28 causes movement of the bellows and of the‘ 
master valve rod in spaced steps equal to the ex 

_ tent of one of the grooves I27. 
As seen more clearly in-Figs. 1 and 5, the mas 

ter valve body H8 is provided with a ‘plurality 
‘ of longitudinal bores I60 corresponding to the 
number of cylinders carried by the compressor 
and the number of grooves I27 in the master 
valve rod. The bores I60 are adapted to be‘ 
aligned with a plurality of bores I6I drilled par 
tially through the pump base 5I. Each of the 
bores I60 communicates with the bore I22 in the 
master valve body through a slot I62 cut; through 
the master valve body H8. The slots I62 are 
spaced longitudinally of the master valve body a 
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distance substantially equal to the width of the 
land I25 or the distance between centers of the 
grooves I27 so that movement of the master valve 
rod I24 from one position to another places one 
or more of the slots I62 in communication with 
the space 65 into which oil is discharged by the 
pressure pump. . 

Each of the bores I6I is in communication with 
a connecting bore I63 extending upwardly 
through a vertical boss I64 cast integrally with 
the bottom casting I2 and rising toward the top 
of the casting, there being a plurality of such 
bosses equal in number to the number of cylin 
ders of the compressor, and each of such bosses 
being associated with one of the cylinders. The 
upper end of each boss I64 is provided with an 
open ended cylindrical bore I 65 in which is loose 
ly mounted a piston I66. The piston is adapted 
to bear against the lower end of an individual cyl 
inder unloading plunger I67 extending through a 
vertical bore drilled through the wall of the suc— 
tion space 22 beneath the centerline of the cylin 
der. A spring I68 surrounding the plunger it? 
tends to urge the piston I66 toward the bottom 
of the bore I65, the lower end of the spring being 
held by a snap ring I 69 mounted on the lower end 
of the plunger I67. Oil pressure transmitted to 
the cylindrical bore I65 through the action of the 
master valve rod vI24 causes compression of the 
spring and vertical movement of the plunger 567. 
In Fig. 1 the ?rst of the slots I62 has been con 
nected to the pump so that the piston I66 at the 
rightside of the view has been raised by oil pres 
sure. The other three slots I62 are still beyond 
the land I25 so that the piston I 66 at the left side 
of the view has been lowered by expansion of 
spring I68. . 

The plunger I67 is pivotally connected to a yoke 
I75 having its arms embracing the cylinder sleeve 
2I in which the piston 20 operates. Each arm of 
the yoke carries a ?oating pin' I76, one end of 
which rests upon a ramp I77 and the other end 
of which engages an unloader ring I78 surround 
ing sleeve 2|. The unloader ring I78 carries a 
plurality of pins I79 extending longitudinally of 
the outer surface of the cylinder sleeve 2| and the 
outer ends of which are adapted to engage the 
suction valve 23, as illustrated in the cylinder at 
the left side of Fig. 1, when the yoke has been re 
tracted by expansionof spring I68. When the 
yoke I75 is advanced, ‘as shown in the cylinder at 
the right. side of Fig. 1, the pin I76 has slid' down 
the ramp I77 thereby permitting the normal op 
eration of the suction valve 23. The ring I78 and 
the pins I79 may float in this position or may be 
held in retracted position by any suitable spring 
device (not shown). Such a spring device is il 
lustrated in my aforesaid Patent No. 2,185,473. 
When the suction valve 23 of a single cylinder 

is held in} open position, no work will be ac 
complished by that piston since the gas will enter 
the cylindrical space through the suction valve 
on the retraction stroke of the piston and then 
be forced back into the suction space 22 through 
the open suction/valve 23 on the extension stroke 
of the piston. When the yoke I75 is extended, 
normal operation of the suction valve 23 permits 
that cylinder-to accomplish the work of com 
vpression. The cycle then is as dollows: On the 
retraction stroke of the piston, suction will be 
established within the cylinder sleeve 2| until 
the‘ pressure within the suction space 22 is 
greater than the pressure within the cylinder 
sleeve 2I thereby causing the suction valve to 
open and permitting gas to ?ll the cylinder sleeve. 
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On the extension stroke of the piston the valve 
23 will close, partially due to the increased in 
ternal pressure and partially due to the actions 
of springs such as. spring 180. As soon as the 
gas is compressed to an extent sufficient to over 

_ come the pressure existing within discharge space 
3|, the discharge valve 24 will ‘open permitting 
discharge of the compressed gas. As soon as 

' the piston‘ starts to retract, the discharge valve I 
' M will close, partially due to the difference in 10 
pressures thus established and partially due to 
the operation of springs such as spring ISI. 
As thevpressure in the ‘suction space 22 tends 

to vary, the number of cylinders, in operation 
may vary so that the compressor tends to run 15 

' constantly and thus maintain a supply of re 
frigerant su?icient to balance the load on the 
refrigerating system, rather thanto cycle on and 
off causing wide ?uctuations in temperature. 

In a compressor put to air conditioning use, 2'0 
the spring I34 of the master valve. operator may 
be set to start moving the master valve rod when 

' the suction pressure drops to 42 pounds. In the 
example illustrated in Fig- 1, this would cause 
‘su?icient movement to cause unloading of the 25 
individual cylinder at the right or the view. The 
force of the spring maybe such that, as soon 
as the suction pressure drops another two pounds, 
a second cylinder would be unloaded and all 
cylinders would be momentarily unloaded when 30 
the suction pressure dropped to 36 pounds._ 
However, the suction pressure would immediately 
rise, causing vone or more cylinders to begin 
operating again. Selection of refrigerating ‘sys 
tems substantially balanced against the capacity 35 
of the compressor would thus, permit practically 
constant operation of the refrigerating system 
tending to maintain a constantly proper output 
of conditioned air. \ - 

In other applications, such as the storage of 40 
meat, a weaker spring may be used‘orthe same‘ 
spring with~proper adjustment ofthe _member 
I35 may permit operation of the master valve 
within ranges of, for example, 10° above zero to 
10° below zero in increments of.5°';for.each 45 
cylinder. A wide range of applications is thus 
made possible with but a simple adjustment and 
a wide range of uses can be accommodated by 
the same type of. apparatus. Likewise, a wide 
range of variance in the calculations of the in- '50 
stallation engineer may be accommodated since 

~the compressor will always attempt to balance 
against the refrigeration system; whereas, in 
prior practices if the refrigerating systemiwere 

, of too small capacity the compressor would only 65 
run intermittently for short periods of time. . 
A vfurther advantage of the present invention - 

resides in the fact that afsingle multiple cylinder 
. compressor may be used in installations where 'a 
plurality of separate compressors were formerly (10 
employed. Such would ‘be-the case in meat, fruit, ._ 
vegetable or fur storage rooms where a large 
‘increase in load might he suddenly applied in a _ 
refrigerating system as‘ by the introduction of a 
large supply of fresh meat into the refrigerator '65 
box. If the refrigerating system were supplied 
with refrigerant by a plurality of compressors 
connected in tandem and each controlled by a 

. thermostat, the. sudden increase in load would 
cause all of the compressors to operate until the ,70 
suction pressure had been drawn down to such 
a point’ as to caus'ethe usually supplied suction 

' , pressure safety cutout to operate on one ma-v 
chine. ‘This would cause the one machine ‘to 
stop with a resulting sudden increase- in sub 

tion pressure since the other machine could not 
carry the doubled load. The machine which had 
thus been cut off from operation would be re 
quired to start operating. Installations have 

5- been observed where the cycling .of such a. ma 
chine would occur every ten, ?lfteen, oi perhaps 
thirty seconds. The strain on the compressor, 
and particularly upon the driving motor, com 
mcnly results in failure of the mechanism which 
would leave an insufficient number of compres 
sors in operation to draw down the temperature, 
with the resulting loss of the commodity intended 
to be refrigerated. A single compressor employ‘ 
ing myinvention will overcome vall these di?l 
culties since the compressorwould be selected to 
be capable of balancing a. reirigerating system 
having a capacity great enough totake care of 
the maximum load which would ‘be imposed, and 
the single compressor would draw down the tem 
perature on a continuous smooth curve until a 
point might be reached where a single cylinder: 
would be sufficient ‘to maintain the normalheat 
leakage.v An advantage ?owing from this is that 
the power consumption wouldv be substantially 
proportioned to the number of cylinders in opera 
tion which is materially less than the power con 
sumption required by a standard compressor. 
cycling on and off to maintain the desired con 
ditions. ' >_ _ 

The starting unloader piston 98 cooperates with 
the individual cylinder unloading mechanism as 
follows: when a compressor has come to rest,v ' 
for example, due to the fact that a single cylinder 
is capable of carrying more than the normal heat 
loss, the, oil pressure is released and the passage 
I06 permits escape of the discharge gas. A rise in 
temperature in the refrigerated or_ air conditioned 
‘space causes the motor to start operating with 
the result that oil pressure is rapidly built up 
resulting inrapid closing of the unloader valve 
I02. .While the compressor was at rest the pres 
\sure existing in the interior of the crankcase 
rose because of the release into the interior or‘ _ 
the crankcase through escape passage I06 of a 
large amount of gas at high pressure thus caus 
ing compression of the bellows l3! and connec 
tion of all the slots I62 to the space 65 before 
the compressor started operating. Therefore, as 
‘soon as oil pressure is supplied all of the yokes 
I15 will be extended to permit normal operation 
of the suction valves 23. Immediately all of the] 
cylinders would commence drawing down the,suc-. 
tion- pressure until one or more of the cylinders 
would be unloaded by operation of the master 
valve. The compressor would continue operating 
under control of the master valve I30 until such. 
time as the thermostat in the space caused the 
motor to stop. It can be seen from the above 

humidostat', or conceivably in accordance with 
known practices in the art a. thermostat and 
humidostat so arranged as to cause one or the 
other instrument to take precedence. 'The start- ' 
ing' unloader piston assures normal starting, 
torque against a low discharge pressure while 
the individual cylinder unloading means assures 
constant balancing ofthe output against the 
load. ‘ Y-- ' - ' » 

75 .ings- to a suflicient extent; hence, as shown in! 

that the controls required for an air conditioning‘ 
or refrigerating system are reduced‘ to thebare" 

of a single thermostat, or‘ a single 

It is conceivable thattne-nnsw on the top] ‘l 
‘casting H would not be su?lcient to dissipate’ 
the heat of the motor andfriction ofthe bear? 
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Fig. 2, the end ofr passage ‘ll may be opened by 
removing the plug I90, and oil permitted to flow 
through a cooling device such as a tube I!“ having 
?ns I 92. This cooled oil would enter the space 44 

'-surrounding the stator through a passage I83 
normally closed by a plug £94. 
The present invention permits the use of either 

a motor sealed in the casing as shown in Figs. 
1 and 2, or of an external motor (or other driv 
ing means) as shown in F18. 8. It is dangerous, 
if not impossible, to use a direct current motor 
sealed into the casing since some refrigerants 
break down‘ under the arcing of a direct current 
‘motor, or slow operation through gears or belts 
may be desired. Hence, as shown in Fig. 8 the 
top casting It may be replaced by a casting 200 
having a shaft opening therethrough through 
which the shaft l8 projects. The shaft opening 
may be sealed by any convenient sealing means, 
that illustrated being the type of seal disclosed 
and. claimed in the patent to Christman et a. 
No. 2,200,413. This seal comprises a running seal 
‘member 20! having frictional engagement with 
a ?xed seal member 202. The member 20! is 
rotated with the shaft by the force of a spring 
203 transmitted through a sealing gasket 2“. 
The ?xed sealing member 202 rests upon a ?xed ' 
sealing gasket 205. The projecting end of the 
shaft may be fastened through a coupling device 
206 of any suitable character to the shaft 201 of 
a motor 208 mounted upon a bracket 208 extend 
ing from the end of the casting 206. In this form 
of the invention the upper ends _of the oil passage 
l4 and the oil passage ll are preferably blocked 
by plugs 2m and 2! 1, respectively, although a 
solid gasket in place of the perforated gasket 
normally used may be su?icient. In this case the 
normal flow of oil would be maintained by bring 
ing the end of the oil cooler tube [9! into a ?tting 

' '2! 5 occupying the place of the plug 2l6 (Fig. 2) . 
normally used to block the end of passage 18. 
A further change found desirable would be the 

provision of a threaded'bore 2!‘! through the 
arm 80 into the passage 18 into which would be 
screwed a 1i ' g 2l8 carrying a. short length of 
tubing _2|9 having its upper extremity ?attened 
and bent over to direct a stream of oil into con 
tact with the frictional surfaces of the shaft seal. 
The oil thus released to cool the seal would flow _ 

' back into the oil sump 50 through the opening "18 
(Fig. 1) . All other parts and the functioning of 
each part of the compressor would be the same as 
explained in connection with the sealed com 
pressor of Fig. 1. 
Having described and illustrated preferred 

embodiments of my invention, it should be appar 
ent to those skilled in the art that the same per 
mits of various modi?cations in arrangement and 
detail. All such modi?cations as come within the 
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- ative upon cessation. of movement of said crania 

10' 

shaft and pistons to connect said suction cham 
ber with said discharge chamber whereby to 
cause reduction in the pressure against which 
said pistons operate upon starting movement, 
means for disestablishing the connection through 
said starting unloader means soon after com 
mencement of movement of said pistons, and 
individual cylinder unloading means responsive 
to lessening of pressure in said suction cham 

, ber below desired limits to render individual sets 

15 
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of pistons and cylinders and the valves associ 
ated therewith- inell’ective to discharge com 
pressed .gas into said discharge chamber even 
though said crankshaft continues to reciprocate 
all of said pistons. ' 

2. A refrigerant compressor comprising a plu 
rality of sets of compressing pistons anc. cylinders, , 
suction valve means and discharge valve means 
associated with each of said sets, a crankshaft 
drivingly connected to all of said pistons, a com° 
mon suction chamber adapted to be connected 
with each of said cylinders through one of said 
suction valve means respectively and a common 
discharge chamber adapted to be connected with 
each of said cylinders through one of said dis 
charge valve means respectively during the com 
pression cycle, starting unloader means operative 
upon cessation of movement of said crankshaft 
and pistons to connect said suction chamber with 
said discharge chamber whereby to cause reduc 
tion in the pressure against which said pistons 
operate upon starting movement, means for dis- ' 
establishing the connection through said starting 
unloader means soon after commencement of 
movement of said pistons, and individual cylin 
der unloading means associated with each of said 
sets of pistons and cylinders responsive to lessen 

' ing of pressure in said suction chamber to suc= 
40 

60 
scope of the following claims are considered a part V 
of my invention. 
I claim: ' 

1. A refrigerant compressor comprising a pin 
rality of sets of compressing pistons and cylin 
dersrsuction valve means and discharge valve 
means associated with each of said sets, a crank 
shaft drivingly connected to all of said pistons, 
a common suction chamber adapted to vbe con 

85 

nected with each of said cylinders through one of 70 
said suction valve means respectively and a com 
mon discharge chamber adapted to be connected 
with each of said’ cylinders through one of said 
discharge valve means respectively during the 
compression cycle, starting unloader means oper 75 

cessive predetermined pressures to render individ 
ual sets of‘ pistons and cylinders successively in— 
effective to discharge compressed gas into said 
discharge chamber even though said crankshaft 
continues to reciprocate all of said pistons. 

3. A refrigerant compressor comprising a plu- . 
rality of sets of compressing pistons and cylin 
ders, suction‘valve means and discharge valve 
means associated with each of said sets, a crank 
shaft drivingly connected to all of said pistons, 11 
common suction chamber adapted to be connected 
with each of said cylinders through one of said 
suction valve means respectively and a common 
discharge chamber adapted to be connected with 
each of said cylinders through one of said dis 
charge valve means respectively during the com 
pression cycle, starting unloader means operative 
upon cessation of movement of said crankshaft 
and pistons to connect said suction chamber with 
said discharge chamber whereby to cause reduc 
tion in the pressure against which said pistons 
operate u'pon starting movement, means for dis 
establishing the connection through said start. 
ing unloader means soon after commencement of 
movement of said pistons, and individual cylin 
der unloading means associated with each of said 
sets of pistons and cylinders responsive to lessen 
ing of pressure in said suction chamber to sue- 
cessive predetermined pressures to render indi 
vidual suction valve“ means ineffective to oper 
ate in normal compression cycle fashion whereby 
individual pistons and cylinders become unable 
to compress refrigerant even though said crank 
shaft continues to reciprocate all of said pistons. 

4. A refrigerant compressorcomprising a pic 
rality of sets of compressing pistons vand cylin~ 



ders, suction valve means and discharge valve 
means associated with each of said sets, a crank_ 
shaft 'drivingly connected to all of said pistons, 
a common suction chamber adapted to be con 
nected with each of said cylinders through one 

.- of said suction valve means respectively and a 
common discharge ‘chamber adapted to be con 
nected with each of said cylinders through one 
of said discharge valve means respectively during 
the compression cycle, starting unloader means 
operative upon cessation of movement of said 
crankshaft and pistons to connect said suction 

_ chamber with said discharge chamber whereby 
to‘ cause reduction- in the pressure against which 
said pistons operate upon starting movement, 

- vidual unloading means is established upon as-_ 
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shiftably carried by the‘ ‘casting carrying said 
compressing elements and actuating parts shift- 
ably carried by the other of said castings in such 
positions that cooperative relationship of the ac 
tuating and actuated parts of all of said indi 

sembly-of said castings. , 
'7, A compressor comprising a single crankshaft 

and a plurality of compressing elements driven 
thereby, a housing comprising two separable cast 

"ing‘s, one of which carries said compressing ele 

15 
means for disestablishing the connection through - 
said starting unloader means soon vafter com 
mencement-of movement of said pistons, and in 
dividual cylinder unloading means associated 
with each of said sets of pistons and cylinders 
responsive to lessening of pressure in said suc 
tion chamber to" successive predetermined pres 
sures to render individual suction valve means in 
effective to operate in normal compression cycle 
fashion whereby individual pistons and cylinders 
become unable to compress refrigerant even 
though said crankshaft continues to reciprocate 
all of said pistons‘, such action. being accom 
plished successively with respect to each set of 
cylinders and pistons asthe suction pressure 
arrives at successively lower predetermined points. 

5._ A refrigerant compressor comprising a plu 
rality of sets of compressing pistons and cylin 
ders, suction valve means and discharge} valve 
means associated with each of said sets, a crank 
shaft drivingly connected to all of said pistons, 
‘a common suction chamber ‘adapted to be con- ' 
nected with each of said cylinders through one 
of said suction valve means respectively and a 
common discharge chamber adapted to be _con_-' 
nected with each of said cylinders‘ through one 
of said'discharge valve means respectively during 
the compression cycle, starting unloader means 
operative upon cessation of movement of said 
crankshaft and pistonskto connect said suction 
chamber *th said discharge chamber whereby 
to cause reduction in the pressure against which 
said pistons operate upon starting‘ movement, 
means for disestablishing the connection through 
said starting unloader means soon'after'com- } 
mencement of movement of said pistons, and in 
dividual cylinder unloading means including an 
element responsive to lessening of pressure in 
said suction chamber below desired limits‘ to ren 
der individual sets of pistons and cylinders and 
the valves associated therewith ineffective to dis 
charge compressed gas into said discharge cham 
her even though said crankshaft continues to re 
ciprocate all of said pistons, said pressure re 
sponsive element ‘being responsive to an increase 
of pressure in said suction chamber resulting 
from connection of the latter with said dis 
charge chamber by said action of saidistarting 
unloader means for presetting said individual 
cylinder unloading means in readiness to ren 
der said individual sets of pistons and cylinders 
and valves effective upon commencement ‘of’ 
crankshaft movement. 

. 6. A compressor comprising a single crank 
shaft and a plurality of compressing elements 
driven thereby, a housing comprising two sepa 
rable castings, one'of which carries said com 
pressing elements, and unloading means asso 

ments, and unloading means associated with each 
of saidcompressing elements, each of said means 
comprising a suction valve lifting mechanism 
shiftably carried by the casting carrying said 
compressing elements and a suction valve lift 
ing mechanism actuating piston shiftably car 
ried by the other of said castings in such posi 

~ tions that cooperative relationship of the‘ SUC? 
20 tion valve lifting mechanisms and the actuating‘ 

, pistons therefor of all of said individual cylinder 
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unloading means is established upon assembly 
of ‘said castings. - ' 

8'. A compressor comprising a 'single crank 
shaft and a plurality of compressing elements 
driven thereby, a housing comprising two} sep 
arable castings, one of which carries said com 
pressing elements, unloading means associated 
with each of said compressing elements, each of 
said means comprising a suction valve lifting 
mechanism having a shiftable element carried 
by the casting ‘carrying said compressing ele 
ments and a suction valve lifting mechanism» 
actuating piston shiftably carried by the other 
of said castings in such positions that contact 
ing cooperative relationship of-the shiftable ele 
ment of said suction valve lifting mechanisms 
and the actuating pistons therefor of all of said 
individual cylinder unloading means is estab 

40 lished upon assembly of said castings, a fluid 
pump carried by said other casting, and master 
valve means'within said housing'for selectively 
directing ?uid; from said pump against one or 
more of said actuating pistons. 

9. A compressor comprising a single crankshaft ‘ 
and a plurality of compressing elements driven 
thereby, a housing comprising two separable 
castings, one'of which carries said compressing 
elements, unloading means associated with each 
of said compressing elements, each of said means 
comprising a suction valve lifting mechanism , 
having ashiftable element carried by the cast 
ing carrying said compressing elements and a 
suction valve lifting mechanism actuating piston 
shlftably carried by the other of , said castings 
in such positions that contacting cooperative re~ 
lationship of‘ the shiftable element of said suc 
tion valve lifting mechanisms and the actuating 

' pistons therefor of-all of said- individual cylinder 
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unloading means is established upon assembly of 
said castings, a ?uid pump carried by said other 
casting, master, valve means within said housing 
for selectively directing ?uid from said pump 
against one or more of said actuating pistons, 
and a. masterkvalve operator comprising a pres 
sure collapsible part subjected to the pressure 
existing in a portion‘of said housing and opera-v 

4 tively associated with said master valve means. 

70 

ciated withi-each of said compressing elements, ‘ 
eachwofs'aid means comprising actuated parts 75 

a 10. A compressor comprising a single crank- , 
shaft and a plurality of compressing elements 
driven thereby, a‘housing comprising two sep 
arable castings,‘ ‘one of which carries said com 
pressing elements,, unloading means associated 
with each of said compressing elements, each of 
said means comprising a suction wvalve lifting 



» the outer end 

> castings are united to 

piston, cylinder, sd 
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by the casting carrying said compressing ele 
ments and a suction valve lifting mechanism 
actuating piston shiftably carried by the other 
of said castings in such positions that cooperative 
relationship of the shiftable element of said suc 
tion valve lifting mechanisms and the actuating 
pistons therefor of all of said individual cylinder 
unloading means is established upon assembly 
of said castings, a ?uid pump carried by said 
other casting, master valve means within said 
housing for selectively directing fluid from said 
pump against one or more of said actuating pis 
tons, and a master valve operator comprising a 
pressure collapsible part subjected to the pres 
sure existing in a portion of said housing and op 
eratively associated with said master valve means 
to move said master valve means in?uicl con 
necting direction and adjustable spring means 
in opposition to said pressure collapsible part 
to move said master valve means in fluid dis 
connecting direction. 

11. A compressor comprising a housing adapt 
ed to be sealed against 
said housing comprising a separable main cast 
ing and a bell-shaped casting, compressing mech 
anism carried by said main casting and includ 
ing a drive shaft having a free end projecting 
from the end of said main casting to which said 
end casting is attachable, drive shaft bearing 
means forming a integral assembly with said 
main casting, said main casting having its end 
surface lying substantially in the same plane as 

of said bearing means, an elec 
tromotive rotor mounted on said free end of the 
drive shaft, and an electromotive stator mounted 
on the inside surface of said bell-shaped end cast 
ing in position to surround said rotor when said 

complete the 
12. A refrigerant compresses i‘ 

rality of compressing .its 

charge valve meat? 

nected to - , ens, a common suction 

chamber a r be connected with each of 
said cyiind s through the suction valve means 
thereof, a n discharge chamber adapted to 
be connected ith each of said cylinders through 
(5153 discharge valve means thereof during the 
compression cycle, an individual cylinder unload? 
ing system including an element responsive to 
decreasingand increasing of the pressure in said 
suction chamber with respect to desired limits to 
render said individual compressing units ineffec 
tive and eii‘ective respectively to discharge com 
pressed gas into'said discharge chamber during 
continuous reciprocation of said pistons, and a 

, starting unloader system operative upon cessation 
of movement of said crankshaft and pistons to 
connect said suction chamber with said discharge 
chamber, whereby to cause reduction in the pres 
sure ‘against, which said pistons operate upon 
starting movement including means for disestab 
lishing said connections after commencement of ' 
‘movement of said pistons. 

13. A refrigerant compressor including a plu 
rality of compressing units each comprising a pis 
ton, cylinder, suction valve means ‘and discharge 
valve means, a crankshaft drivingly connected to 
all of said pistons, a common suction chamber 
adapted to be connected with each of said‘ cylin 
ders through the suction valve means thereof, a 
common discharge chamber adapted to be con 
nected with each of said cylinders through the 
discharge valve means thereof during the com 

the outside atmosphere,v 
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mechanism having a shiftable element carried pression cycle, an individual cylinder unloading 

system including an element responsive to de 
creasing and increasing of the pressure in said 
suction chamber withrrespect to desired limits to 
render said individual compressing units ineifec 
tive ‘and effective respectively to discharge com 
pressed gas into said discharge chamber during 
continuous reciprocation of said pistons, and a 

' starting unloader system operativeupon cessa 
10 
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tion of movement of said crankshaft and pistons 
to connect said suction chamber with said dis 
charge chamber whereby to cause reduction in the 
pressure against which said pistons operate upon 
starting movement including means for disestab 
lishing said connections after commencement of 
movement of said pistons, said pressure respon 
sive element of said individual cylinder unloading 
system being responsive to an increase in suction 
pressure resulting from said connection of the 
latter with said discharge chamber by said action 
of said starting unloader system for presetting 
said individual cylinder unloading system in read 
iness to, render said compressing units effective 
upon commencement of crankshaft movement. 

14. A refrigerant compressor including a pres 
» sure lubricating system and a plurality of com 
pressing units each comprising a piston, cylinder, 
suction valve means and discharge valve means, 
a crankshaft drivingly connected to all of said 
pistons, a common suction chamber adapted to 
be connected with each of said cylinders through 
the suction valve means thereof, .a common dis 
charge chamber adapted to'be connected with 
each ofsaid cylinders through the discharge valve 
means thereof during the,‘ . compression cycle, 
mechanism associated with each of said compress» 
ing units and connected‘. w'ith said lubricating 
system and responsive'tothe pressure thereof for 
individually uploading and loading said units, 
shiftable valve means for‘controlling the applica 

~ tion of pressure of said‘ lubricating system on 

in 
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said mechanism, a member responsive to decreas 
ing and increasing of the pressure in said suction 
chamber with respect to desired limits for setting 
said valvemeans to actuate said mechanism to its 
unloading and loading positions respectively, a 
starting unloader system including valve means 
for establishing and disestablishing a. communi 
cative connection between said suction and dis 
charge chambers, and control mechanism for said 
starting unloader valve means including a mem 
ber responsive to the pressure of said lubricating 
system for retaining said valve closed when said 
crankshaft is in motion and accommodating 
opening thereof when said crankshaft is at rest. 

15. A refrigerant compressor ‘including, a plu 
rality of compressor units each comprising a pis 
ton, cylinder, ‘suction valve means and discharge 
valve means, a crankshaft drivingly connected to 
all of said pistons, a. common suction chamber 
adapted to be connected with each of said cylin 
ders through the suction valve means thereof, a 
common discharge chamber adapted to be con 
nected with each of said cylinders through the 
discharge valve means thereof during the com 
pression cycle, an auxiliary ?uid pressure system 
including a pump drivingly connected with said 
crankshaft, mechanism associated with each of 
said compressing units and connected with said 
auxiliary ?uid pressure system and responsive to 
the pressure thereof for individually unloading 

- and loading said-units, shiftable valve means for 
controlling the application of the pressure of said 
auxiliary system on said mechanism, ,a member 
responsive to decreasing and increasing of the 



‘r'essure in said suction chamber with respect to 
desired limits for setting said valve means to 
actuate said mechanism to unloading and loading 

\ positions respectively, a starting unloader system 
including valve means for establishingand dis 
establishing a communicative connection between 
said chambers. and control mechanismior said 
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' ' starting unloader valve means including a mem 
ber responsive to the pressure of said auxiliary 
?uid pressure system for retaining said unloader 
valve means closed when said crankshaft is in 

5 motion and accommodating opening thereof when 
said crankshaft is at rest. - 

' CHARLES R. NEESON. 


