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ABSTRACT 0F THE DISCLOSURE 
A multicylinder refrigeration compressor having in 

combination resilient annular suction valves and elon 
gated reed discharge valves arranged to minimize the 
number of valve guiding members and to` permit the use 
of a head having a simple partitioning arrangement defin 
ing the suction and discharge chambers therein. 

Resilient annular suction valves and elongated reed 
discharge valves per se have been in usel for many years. 
The present invention, however, employs these valves in 
a unique combination which permits the dual use of cer 
tain vlave guiding pins to maintain the relative location 
of annular and reed valves of the same cylinder and of 
adjacent cylinders. This is accomplished by placing the 
guiding pins in a row coincident ̀ with a plane containing 
the central axes of the compressor cylinders of a cylinder 
bank. The elongated reed valves are oriented in an end 
to-end relation whereby they may all be located in a sin 
gle elongated discharge chamber of the compressor head 
which chamber extends over and communicates directly 
with each cylinder of the cylinder bank. Elongated suc 
tion chambers on each side of and extending parallel with 
the discharge chamber may also communicate with all the 
cylinders of the bank. This arrangement materially sim 
plifies the head structure for a compressor using resilient 
annular suction valves in combination with elongated 
reed valves. 

Specifically this invention involves a compressor com 
prising: a compressor body; an elongated crankshaft 
mounted for rotation about an axis of rotation; said com 
pressor body defining first and second cylinders having 
respectively first and second central axes; said first and 
second central axes being substantially parallel, spaced 
one from the other, and contained in a plane which is 
substantially parallel to said axis of rotation; piston means 
drivingly connected to said crankshaft for compressing 
gas in said cylinders; a valve plate overlying one end of 
said cylinders; said valve plate defining first and second 
discharge valve ports adjacent said plane coextensive re 
spectively with said ñrst and second cylinders for com 
municating said first and second cylinders with the dis 
charge side of said compressor; first and second elongated 
reed discharge valves overlying said first and second dis 
charge valve ports respectively on the side of said valve 
plate opposite from the cylinder side thereof; the longi 
tudinal axes of said elongated reed discharge valves being 
generally parallel to said plane; said valve plate defining 
therein first and second suction valve ports coextensixe 
with said first cylinder and located on opposite sides of 
said plane for communictaing said first cylinder with the 
suction side of said compressor; said valve plate defining 
therein third and fourth suction valve ports coextensive 
with said second cylinder and located on opposite sides 
of said plane for communicating said second cylinder 
with the suction side of said compressor; a first resilient 
annular suction valve disposed on the cylinder side of said 
valve plate overlying said first and second suction valve 
ports; a second resilient annular suction valve disposed on 
the cylinder side of said valve plate overlying said third 
and fourth suction valve ports; a head overlying said valve 
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plate and having partitions therein separating said suction 
valve ports from said discharge valve ports. 

Other objects and advantages may become apparent 
as this specification describes the invention in detail with 
reference to the drawings wherein similar numerals have 
been used to describe like elements and in which: 
FIGURE 1 is a central vertical section of a compressor 

incorporating my invention; 
FIGURE 2 is an enlarged horizontal sectional view 

taken at line 2-2 of FIGURE l; 
FIGURE 3 is a vertical section taken at line 3-3 of 

FIGURE 2; and 
FIGURE 4 is a horizontal section taken at line 4-4 

of FIGURE 3. 
FIGURE 1 shows a reciprocal piston compressor unit 

10 particularly useful for compressing refrigeration 
gases. Compressor 10 has a main body or housing 12. 
An internal wall 14 substantially separates the housing 12 
into a compressor portion 16 and a motor portion 18. 
A crankshaft 20 within compressor portion 16 has an 
extended shaft drivingly connected to a rotor 22 of motor 
24 within motor portion 18. Crankshaft 20 is mounted 
in suitable bearings 26 for rotation about an axis con 
centric with said bearings. 
The upper portion of the compressor portion has two 

parallel circular cylinders 28 and 30 for receiving pis 
tons 32 and 34 respectively. Pistons 32 and 34 are con 
nected via connecting rods 36 to separate throws of 
crankshaft 20 so that pistons 32 and 34 may be recip 
rocally driven by motor rotor 22 of motor 24. During 
operation refrigerant gas enters the suction side of the 
compressor body at 38 via compressor inlet 39 and leaves 
the discharge side of the compressor body 40 via com 
pressor outlet 41. The cavities 42 in compressor body 12 
extending about cylinders 28 and 30 are part of and in 
fluid communication with the suction side of the com 
pressor body. 
Now with reference to FIGURES 2,-4, a flat rectangular 

valve plate 44 overlies the upper ends of cylinders 28 and 
30, and a compartmental head 46 overlies valve plate 44. 
Head 46 is provided with partitions 48 and S0 which di 
vide head 46 into an elongated central discharge gas charn 
ber 52 and a pair of elongated suction gas chambers 54 
and 56, each of which has a vertical cross section along 
its minor axis in the form of an inverted U.. Chambers 52, 
54 and 56 have their major axes in a direction parallel to 
the crankshaft axis of rotation and are all closed on the 
upper side thereof by the top wall 57 of head 46. The bot 
tom sides of chambers 52, 54 and 56 of head 46 are closed 
by valve plate 44. A gasket 59 between valve plate 44 and 
head 46 underlying the vertical side walls and partitions 
of head 46 sealingly separates suction chambers 54 and 
56 from discharge chamber 52. Valve plate 44 has four 
through going apertures 58 therein which communicate 
the compressor body cavities 42 with the suction cham 
bers 54 and 56 by which gas entering the suction side of 
the compressor housing passes to suction chambers 54 and 
56 

Valve plate 44 further has first and second arcuate 
through going suction ports 60 and 62 coextensive with 
the end of cylinder 28 and which respectively communicate 
suction chambers 54 and 56 with the interior of cylinder 
28 and third and fourth arcuate through going suction 
ports 64 and 66 coextensive with the end of cylinder 30 and 
which respectively communicate suc'tion chamber 54 and 
56 with the interior of cylinder 30. 
Adjacent the central axis of each of cylinders 28 and 

30, valve plate 44 has a pair of arcuate through going dis 
charge ports 68 and 70 coextensive with the end of cylin 
ders 28 and 30 respectively and communicating the interi~ 
ors thereof with discharge chamber 52. Adjiacent one end 



3 
of plate 44 is a through going aperture 72 which communi 
cates discharge chamber 52 with the discharge side of the 
compressor. A fiat gasket 74 is interposed between valve 
plate 44 and compressor body 12. Gasket 74 has aper 
tures therethrough which are coextensive with the aper 
tures of valve plate 44 and compressor body 12 which are 
in face-to-face relation therewith. A plurality of head bolts 
76 extend through head 46 and valve plate 44 into com 
pressor body 12 to sealingly secure the head and valve plate 
to the compressor body. 
The flow of gas through suction ports 60` and 62 to 

cylinder 28 and through suction ports 64 and 66 to cylin 
der 30 is controlled by resilient annular suction valves 78 
and 80 respectively. These suction valves are positioned 
on the cylinder side of valve plate 44 as shown in FIG 
URES 3 and 4. Each annular valve has an outer diameter 
slightly smaller than the dia-meter of its respective cylinder 
so as to permit the valve to bend from a flat closed po 
sition as shown by valve 80 to a cylindrical open position 
as shown by valve 78. Each annular suction valve has a 
pair of diametrically opposed tabs 82 extending radially 
outwardly therefrom supported by and between the corn 
pressor housing and valve plate and guided by guide pins 
84 extending through a slo't in each tab. The slot and pin 
connection permits rocking or pivoting of the tab rela 
tive to the compressor housing while preventing the suc 
tion Valve from rotating about the cylinder axis thereby 
maintaining the area of maximum valve deiiection adja 
cent the suction ports. A small inclined horizontal slot 86 
(FIG. 3) is provided on the rim of each cylinder adja 
cent each of tabs 82 to provide adequate relief for the 
movement of tabs 82 accompanying movement of the suc 
tion valve to the open position. Each suction valve also has 
a secondary set of smaller tabs 88 each of which extends 
into a vertical slot 90 in the cylinder side walls. Tabs 88 
function to limit the maximum bending movement of the 
suction valve at the fully open position by bottoming at 
the lower end of slots 90'. 
The flow of gas through discharge ports 68 and 70 is 

controlled respectively by fiat elongated resilient reed dis 
charge valves 92 and 94 of substantially identical configura 
tion. Valves 92 and 94 are disposed in end-to-end relation 
with their longitudinal axes extending in parallel rela 
tion to the axis of rotation of crankshaft 20` in the plane 
containing the central axes of cylinder 28 and 30. A dis 
charge valve stop 96 overlying each of valves 92 and 94 
limits opening movement of each valve in a direction from 
the closed position as shown by valve 92 toward an open 
position as shown by valve 94. Valve stops 96 are fastened 
to valve plate 44 by suitable screws 95 as shown. It should 
be noted that the valve stop 96 associated with valve 92 in 
FIGURE 2 has been removed so the configuration of 
valve 92 may be observed. 
The relative locations of valve stops 96, discharge valves 

92 and 94, valve plate 44, suction valves 78 and 80, and 
the compressor body are maintained by aforementioned 
pins 84 which extend through these various elements into 
the compressor body 12 as shown clearly in FIGURE 3. 

It is particularly noteworthy that certain of these pins, 
i.e., the pins additionally designated by the numeral 98 
serve the dual purpose of locating or guiding both the an 
nular suction valve and the discharge reed valve of the 
same cylinder. It should also be noted that the pin desig 
nated by numeral 99 serves the dual purpose of locating 
or guiding the discharge valve 92 of cylinder 28 and the 
suction valve 80 of cylinder 30. It should be appreciated 
thatthe apertures for pins 84 in the valve stops, discharge 
and suction valves, valve plate and compressor body are of 
a diameter very close to that of pins 84 whereby the pins 
serve to substantially fix the relative location of these ele 
ments. An interference fit is used between pins 84 and 
valve plate 44 While a slight clearance is used between pins 
84 and the other elements. 

It should also be noted that by the unique relative po 
sitioning of resilient annular suction valves and elongated 
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4 
reed discharge valves for a bank of cylinders, a simple 
compressor head can be used requiring only one discharge 
and two suction chambers therein for all the cylinders 
within the bank. 
Having now described the preferred embodiment of my 

invention, I contemplate that many changes may be made 
without departing from the scope or spirit of my invention 
and I accordingly desire to be limited only by the claims. 

I claim: ` ` ' 

1. A compressor comprising: a compressor body; an 
elongated crankshaft disposed for rotation about an axis 
of rotation; said compressor body defining first and sec 
ond cylinders having respectively first and second central 
axes; said first and second central axes beingsubstantially 
parallel, spaced one from the other, and contained in a 
plane which is substantially parallel to said axis of rota 
tion; piston means drivingly connected to said crankshaft 
for compressing gas in said cylinders; an elongated valve 
plate overlying one end of said cylinders; an elongated 
concave compressor head overlying said valve plate dis 
posed with the concave side thereof toward said valve 
plate; said head having plural partitions on opposite sides 
of said plane extending generally longitudinally of said 
elongated crankshaft thereby dividing the space within the 
concave side of said head into an elongated central dis; 
charge gas chamber interposed between a pair of suction 
gas chambers; said elongated discharge gas chamber over 
lying said first and second cylinders; said valve plate deliri' 
ing first and second discharge valve ports adjacent said. 
plane coextensive respectively with said first and second 
cylinders for communicating said first and second cylin 
ders with the discharge side of said compressor; first and 
second elongated discharge valves disposed in end-to-end 
relationship within said compressor head and overlying 
said first and second discharge valve ports respectively on 
the side of said valve plate opposite from the cylinder side» 
thereof; the longitudinal axes of said elongated discharge 
valves being generally parallel to said elongated crank 
shaft; said valve plate defining therein first and second suc 
tion valve ports coextensive with said first cylinder and 
located on opposite sides of said -plane for communicating 
said first cylinder with the suction side of said compressor; 
said valve plate defining therein third and fourth suction 
valve ports coextensive with said second cylinder and lo 
cated on oppostie sides of said plane for communicating 
said second cylinder with the suction side of said com 
pressor; a first resilient annular suction valve disposed on 
the cylinder side of said valve plate overlying said first and 
second suction valve ports; and a second resilient annular 
suction valve disposed on the cylinder side of said valve 
plate overlying said third and fourth suction valve ports. 

2. The apparatus as defined by claim 1 wherein one of 
said suction gas chambers within said head communicates 
with and overlies said first and third suction valve ports 
associated with said first and second cylinders and the 
other of said suction gas chambers within said head com 
municates with and overlies said second and fourth suction 
valve ports associated with said first and second cylinders. 

3. The apparatus as defined by claim 1 wherein said 
first and second discharge ports are „disposed on one side of 
said plane; said valve plate further defining third and 
fourth discharge valve ports disposed on the side of said 
plane opposite from said first and second discharge valve 
ports and being coextensive respectively with said first and 
second cylinders for communicating said first and second 
cylinders with the discharge side of said compressor; said 
first and second discharge valves overlying said third and 
fourth discharge valve ports respectively. ‘ 

4. A compressor comprising: a compressor body; an 
elongated crankshaft mounted for rotation about an axis 
of rotation; said compressor body defining first and second 
cylinders having respectively first and second central axes; 
said first and second central axes being spaced in substan 
tially parallel relation to each other and contained in a 
plane which is substantially parallel to` said axis of rota 
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tion; piston means ̀ drivingly connected to said crankshaft 
for compressing gas in said cylinders; a valve plate over 
lying one end of said cylinders; said valve plate defining a 
first discharge valve -port adjacent said plane coextensive 
with said first cylinder communicating said first cylinder 
with the discharge side of said compressor; said valve plate 
defining a second discharge valve port communicating said 
second cylinder with the discharge side of said compressor; 
a first elongated reed discharge valve overlying said first 
discharge valve port on the side of said valve plate opposite 
from the cylinder side thereof; means for controlling the 
flow of gas through said second discharge valve port; said 
valve yplate defining first and second suction valve ports 
communicating said first and second cylinders respectively 
with the suction side of the compressor; first and second 
suction valves disposed to control the flow of gas through 
said first and second suction valve ports respectively; the 
longitudinally axis of said ñrst elongated reed discharge 
valve being generally parallel to said plane; and a pin eX 
tending through said elongated reed discharge valve of 
said first cylinder and through said second suction valve of 
said second cylinder whereby said pin locates the dis 
charge valve of one cylinder and the suction valve of an 
adjacent cylinder. 

5. A compressor comprising: a compressor body; an 
elongated crankshaft mounted for rotation about an axis 
of rotation; said compressor body defining first and sec 
ond cylinders having respectively first and second central 
axes; said first and second central axes beingßsubstantially 
parallel, spaced one from the other, and contained in a 
plane which is substantially parallel to said axis of rota 
tion; piston means drivingly connected to said crankshaft 
for compressing gas in said cylinders; a valve plate over 
lying one end of said cylinders; said valve plate defining 
first and second discharge valve ports adjacent said plane 
coextensive respectively with said first and second cylin 
ders for communicating said first and second cylinders 
with the discharge side of said compressor; ñrst and sec 
ond elongated reed discharge valves overlying said first 
and second discharge valve ports respectively on the side 
of said valve plate opposite from the cylinder side thereof; 
the longitudinal axes of said elongated reed discharge 
valves being generally parallel to said plane; said valve 
plate defining therein first and second suction valve ports 
coextensive with said first cylinder and located on oppo 
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site sides of said plane for communicating said first cylin 
der With the suction side of said compressor; said valve 
plate defining therein third and fourth suction valve ports 
coextensive with said second cylinder and located ou op 
posite sides of said plane for communicating said second 
cylinder with the suction side of said compressor; a first 
resilient annular suction valve disposed on the cylinder 
side of said valve plate overlying said first and second suc 
tion valve ports; a second resilient annular suction valve 
disposed on the cylinder side of said valve plate overlying 
said third and fourth suction valve ports; a head overlying 
said valve plate and having partitions therein separating 
said suction valve ports from said discharge valve ports. 

6. The apparatus as defined by claim 5` including a tab 
at opposite ends of each annular suction valve; a tab guide 
for each of said tabs; said tabs and said tab guides being 
aligned along said plane. 

7. The apparatus as defined by claim 6 wherein at least 
one of said tab guides is a pin disposed in guiding engage 
ment with one of said reed discharge valves. 

8. The apparatus as defined by claim 7 wherein said 
pin guides a tab of a suction valve and a reed discharge 
valve operatively associated with the same cylinder. 

9. The apparatus as defined by claim 7 wherein said pin 
guides a tab of a suction valve and a reed discharge valve 
operatively associated with different cylinders. 

10. The apparatus as defined by claim 5 wherein said 
partitions define an inverted U-shaped channel extending 
from said first discharge valve port to said second dis 
charge valve port; the open bottom portion of said chan 
nel receiving both of said first and second elongated reed 
discharge valves .disposed in end-to-end relation. 
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