


United States Patent 01 
1 

2,948,461 
RECIPROCATING COMPRESSOR 

Arne Frank, La Crosse, Wis, assignor to The Trane 
Company, La Crosse, Wis., a corporation of Wiscon 
sin 

Filed Feb. ‘6, ‘1958, Ser. No. ‘713,619 

5 Claims. (Cl. 230-232) 

This invention relates generally to gas pumps and more 
particularly to sound deadening and vibration dampening 
of refrigerant compressors. , 
One of the objects of the invention is to provide an 

improved compressor so constructed as to decrease the 
audible vibrations created by the reciprocation of the 
pistons and by the rapid opening and closing of the suc 
tion and discharge valves. _ 

Another object of the invention is to provide a com 
pressor with an improved cylinder head which is inex 
pensive to manufacture and easy to assemble. 
A third object of the invention is to provide a com 

pressor which includes an improved cylinder head com 
posed of two superimposed dome shaped members to 
dampen the audible vibrations of the compressor. 

Another object of the invention is to provide a com 
pressor which includes an improved cylinder head com 
posed of a dome shaped sheet metal disc superimposed 
over and in intimate contact with an inner dome shaped 
member to dampen vibration of the compressor and there 
by reduce the noise level. ' ‘ " " ' " ' ' ' ‘ 

Other objects and advantages of the invention will be 
clearly apparent as the speci?cation proceeds to describe 
the invention with reference to the accompanying draw 
ings in which: 

Figure 1 is a sectional view of a cylinder of a com 
pressor showing more or less diagrammatically the im 
provement in compressors by this invention. 

Figure 2 is a top plan view of the discharge valve cage 
of Figure 1. 

Figure 3 is a sectional view on line 3-3 of Figure 2. 
Figure 4 is a top plan view of the improved cylinder 

head shown in cross-section in Figure 1. 
Figure 5 is a side elevation view of the improved cylin 

der head shown- in cross-section in Figure 1. 
In the drawings, numeral ’10 designates a compressor 

casing engaging and supporting the cylinder wall 12 in 
which is secured cylinder liner 14. Piston rod 16 is 
connected at one end to a crankshaft (not shown) and 
at the other end by means of a wrist pin 18 to the piston 
20. The compressor may have any desired number of 
cylinders and any desired arrangement of cylinders. The 
cylinders may be arranged radial, in line, opposed, or 
in a V. These cylinder arrangements are old and well 
known and do not constitute part of this invention. The 
operation of one cylinder will herein be described and 
such operation is typical of the operation of any num 
ber of cylinders desired in a compressor. 
As the piston 20 descends, the pressure in the com 

pression chamber 24 is reduced causing the pressure of 
the gas in the gas inlet 22 to be greater than the gas 
pressure in the compression chamber 24 which pressure 
difference causes suction ring valve 26 to be forced up 
wards against the action of compression springs 28 allow 
ing the gas to flow through gas suction ports 30‘ into the 
compression chamber 24. The compression springs 28, 
retained in slots 29 of the suction valve plate 32, are held 
against the suction ring valve by the suction valve plate 
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32 which is secured to cylinder liner .14 by a channel 
ring 34. An O-ring 36, made of neoprene or any other 
suitable resilient material, is provided in an annular slot 
38 to prevent leakage of gas from the discharge side of 
the cylinder to the compression side of the cylinder or to 
the atmosphere. 
As the piston ascends and the gases are compressed, 

the pressure in the compression chamber 24 becomes 
greater than the pressure in the discharge chamber 40 
and discharge ring valve 42 in the discharge valve cage 
44 is forced upward against the action of compression 
springs 46, retained in circular slots 49 of the discharge 
valve cage 44, and the compressed gas ?ows through the 
discharge ports 47 into the discharge chamber 40. The 
compressed discharge gas from discharge chamber 40 
exits through conduit 48' and is manifolded into a single 
discharge line (not shown) with the gas from the other 
cylinders of the compressor. 
The ?exible retaining member 54, commonly called ‘a 

Belleville spring, engages tab members 52 integral with 
discharge valve cage 44 to hold the feet 50 of discharge’ 
valve cage 44 securely against the suction valve plate 32. 
A discharge valve seat 56 is secured to the discharge valve 
cage 44 by a nut 58. The ?exible retaining member 54', 
upon a surge or slug of liquid into the suction side of 
the cylinder, will allow the discharge valve cage 44 to 
move upwards and thereby prevent destruction of or. 
serious injury to the compressor. , 
An improved cylinder head 60‘ is provided between the 

?exible retaining plate 54 and a snap ring 62 to absorb 
and dampen out audible vibrations created by the re 
ciprocation of the compressor. Cylinder head 60 is com 
posed of an upper dome shaped vdisc 64 and a lower 
metal dome shaped disc 66 which are closely ?t and 
co-extensive‘with one another but are loose enough-- to 
allow the dome shaped top of the lower disc 66 to ?ex 
in and out responsive to the pulsations set up by the 
reciprocation of the piston so that the disc 64 may dampen 
out to a great extent the audible vibrations set up. The 
upper dome shaped disc 64 and the lower dome shaped 
disc 66 are maintained in intimate contact by the ?exible 
retainingmember 54 and snap ring 62. Further, since 
the lower dome shaped disc 66 will be vibrating relative 
to the upper dome shaped disc 64, friction will be created 
between the discs‘ and such friction will tend to absorb 
or dampen the audible vibrations. Preferably the upper 
dome shaped disc 64 is formed from sheet metal, but 
any other suitable material may be used. An O-ring 68 
of neoprene or suitable resilient material is provided 
between the cylinder head 60 and the ?exible retaining 
plate 54 to prevent the leakage of gas from the discharge 
side of the cylinder ‘around the cylinder head 60 to the 
casing 10. It should be further noted-that the upper 
disc 64 also tends to absorb and eliminate the vibration 
produced by the rapid opening and closing of suction 
ring valve 26 and the discharge ring valve 42. 

Although I have ‘described in detail the preferred em 
bodiment of my invention, it is contemplated that many 
changes may be made without departing from the scope 
or spirit of my invention and I desire to be limited only 
by the claims. 

I claim: ' 
1. The combination of a compressor, a cylinder in said 

compressor, said cylinder having a compression chamber 
and a discharge chamber, a spring loaded suction valve 
operably associated with said compression chamber to 
admit gaseous ?uid to said compression chamber, suc 
tion valve plate means secured above said spring loaded 
suction valve to bias said valve to the closed position, a 
spring loaded discharge valve located between said com 
pression and discharge chambers, a discharge valve cage 
means secured above said spring loaded discharge valve 
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to bias said discharge valve to, the closed position, piston 
means in said compression chamber to allow gaseous ?uid 
to enter compression chamber thru said suction valve on 
the down stroke and to compress and force said'gaseous 
?uid thm said discharge valve. into“ said» discharge on the 
112- strsks, tab.» msanson the» discharge side. of thev dis 
shares valve sage msans,_ 2». ?exible, retaining member 
above and in, contact with said tabs to retain said dis 
qharge. valve cage on said suction valve Plate, a. lower 
disc secured above said ?exible retaining member to re 
ceive the vibrations created by the: piston, an upper disc 
supsrlinsumhsnt and; loss/sly, ?t ever said lower disc to 
dampen the. vibrations transmitted ts» said lower disc. 
and, retaining means‘ in Contact with: said. upper disc. to‘ 
maintaih said mass and; lower discs, in. seated with. one 
ansthsn. 

2~ struqmre of slairn 1;, wherein. said upper and 
lower discs are dome shaped- ' 

3- The structure, of claim, 2,, wherein a. sealing ring is 
sssursd between, said: sylindsr. head means and. said. ?ex 
ible. retaining: member to larevsnt- thslsakage of gas from 
the discharge chamber to the casing, 

4, The combination of. a csmprssssx, 61 Cylinder in 
said compresson'said cylinder having‘a compression cham 
her and: a discharge chamber, suction. valve means, oper 
shly associated withv said.- csmprsssion chamber to admit 
gaseous ?uid. to, said compression, chamber, discharge 
valve means between said compression and discharge 
chambers through which a gaseous medium is. admitted 
from the compression; chamber to‘ they discharge shambsn 
piston means- in said compression chamber mallow gase 
ous ?uid to enter said compression chamber thru'said 
suction valve means on the, down, stroke and to; som 
nrsss and force, said gaseous ?uid thru, said discharge 
valve. means into said discharge chamber on, the up stroke, 
and a cylinder head losstsdr at the top of said. discharge 
chamber, said cylinder head having, a lower disc and an 
upper; disc superincumbent, and, co-extensive over the lower 
disc, and a retaining means. in contact with said upper 
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disc to maintain said upper and lower discs in contact 
with one another whereby the upper disc dampens out 
the audible vibrations of the lower' disc. 

5. A compressor comprising; a cylinder in said com 
pressor, said cylinder having a compression chamber and 
a discharge chamber, suction valve means operably as 
sociated with said compression chamber to admit gaseous 
?uid to said compression’ chamber, discharge valve means 
between said compression and discharge chambers through 
which a gaseous medium is admitted from the compres 
sion chamber to the‘ discharge chamber, piston means 
in said compression chamber to allow gaseous ?uid to 
enter said compression chamber thru said suction valve 
means on the down stroke and to compress’ and force 
said gaseous ?uid thru said discharge valve means into 
said discharge chamber on the up stroke, and a cylinder 
head located over said compression chamber, said cylin 
der head having a lower disc and an upper disc super 
incumbent and coextensive over therlower disc, and a 
retaining means in Contact with said upper disc to main 
tain said upper and lower discs“ in contact with‘ one an 
other whereby the upper disc dampens out the audible 
vibrations, of. the lswsrf diss 
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