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My mVenMon relaites to compressors and more
particularly to an arrangement for minimizing

. the noise resulting from the operation of the
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discharge valve thereof.

Compressors of the reciprocating me, ave
ordinarily provided with a discharge wvalve
which operates aubtomatically in response to the
differential fluid pressure existing bebtween the
interior of the compressor cylinder snd cham-
ber in which the compressed fluid is discharged.
Discharge valves of the reed type are frequent-
ly employed in compressors utilized in refriger-
ating systems, and the like, and although these
valves have a number of desirable character-
istics, they ave frequently the source of noise
during the operation of the compressor. I have
found that one serious source of noise incident
to the operation of the discharge valves of the
reed type is the sound waves set up in the
clastic fAuid within the compressor cylinder

seat upon closing. This is probably due in parb
to the fact that the reed type valve has an in-
herent tendency to vibrate when struck o blow,
a3 upon seating, because of its extremely resii-
ient construction. ' The noise is also due in parb
to the fact that o reed type valve depends fc 2
greater extent upon pressure for iis closing op-
evation, than .doss a.spring loaded valve, for

example, and as a consequence the piston in the.'

compressor cylinder has aiready begun iis suc-

“tion siroke before the reed type discharge valve

closes. This means that a chamber of com-
paratively large volume is available above the
piston upon closing of the reed type valve In

which sound waves may reverberate. The clos-

ing of the reed type valve causes a dull thud-
ding sound which reverberates in the cylinder

whereas a spring operated valve seals more -

quickly and usually the only noise heard is the
click of the valve on the seat.
dent to the closing of the discharge valve ap-

- pears to bear g direct relation to the volume of -

the chamber formed by the cylinder and plston
at the time of closing.

it is an object of my invention to provide an
arrangement for minimizing the noise resulting
from the closing of compressor valves and par=-
ticularly those of the reed type. I accomplish
this by providing a construction in which the
formation of a rectilinear column of elastic

fuid between the discharge valve and head of

the compressor piston is prevented in order that

reverberating sound waves may not be set up in

The noise incl-.
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such & column by the closing of the valve
glement.

 Purther objects and advantages of my inven-
tion will become apparent as the following . de-

scription proceeds and the features of novelly

which characterized my invention will be

pointed out with particularity in the claims an-

nezed to and forming.a payt of bhm specifica-

“ {ion.

For o better undersianding of my invention,
reference may be had 1o the accompanying
drawing in which Fig. 1 is a side elevation,
partly in section of the upper portion of & re-
frigerant compressor embodying my invention
and Fig, 2 is an exploded perspective view of the
parts of one of the inlet valve assemblies of the
compressor shown in Fig, 1. -

Referring to the drawing, I have shown in

" Wig. 1 the upper vorbion of & two-cylinder re-

ciprocating type. refrigerant compressor pro-
vided with & cylinder casing {0 having two ver-

‘tical cylindrical cylinder bores |1 and-i2 there-

in, The cylinder -casing - 18 is provided with
integral cooling fius 13 extending from the side
walls thereof which aid in dissipating heat from
the cylinder walls to the surrounding air. Pis-
tons lie and (2g are reciprocated in the cylin-

der hores {1 and (2, respectively, by an. electric-

motor or other suitable. driving arrangement.
The upper ends of the cylinder bores {1 and {2
are closed by a valve plate 14 which extends
entirely across the top of the cylinder casing [0
and the vertical sides of which are in alignment
with. the adjacent portion of the vertical walls
of the cylinder casing 10. Verfical cylindrical
discharge passages 15 extend through the valve
piate 14 and communicate with the cylinder
bore 1. The valve plate 14 is also provided
with & similar pair of c¢ylindrical discharge pas-
cages 16 extending therethrough which com-
riunicate with the cylinder bore (2. The pairs
of discharge passages 15 and [§ are surrounded
by annular inlet passages 17.and 18 respéctively.
A horizontal passage {8 formed in the valve
pilate 4 connects the inlet passages 17 and {8

~in series and an intake passage 20 formed in

the valve plate {4 commumcates with the’an—
nular inlet passage 8.

“The provision of a compressor valve plate
having a discharge passage therein and an annu-
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lar inlet passage surroundmg the same is not -

my invention but is the invention of Clark Orr,
and is described and claimed in his -copending |
appﬂcatmn Serial No 27,351, fﬂed June 19 1935
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and assigned to the General Eléctric Company,
assignee of my present invention.
I have provided an arrangement which forms

a tortuous passage between the heads of the .-

pistons lie and 12¢ in the cylinder bores i1 and
12 and the pairs of discharge passages 15 and 16
respectively. As a result, even though the dis-
charge passages 15 and 16 are in communica-
tion with the cylinder bores If and 12 respec-
tively, the elastic fluid in the tortuous communi-
cating passage will conduct sound very poorly
as compared to a rectilinear column of elastic
fluid and the noise resulting from the operation
of the discharge valve which closes the pairs of
discharge passages {5 and [6 is minimized. In
the particular arrangement illustrated in the
drawing, the inlet valve structure is designed to
prevent the formation of a rectilinear column
of elastic fluid between the discharge valve and
the head of the adjacent compressor piston in
which sound waves might otherwise reverberate.
The lower sides of the inlet passages 1T and I8
are closed by flat annular inlet valve elements
21 and 22, respectively, which are seated on flat
machined surfaces formed on the valve plate
{4 about the inner and outer peripheries of the
lower ends of the inlet passages 17 and 8. The
inlet valve elements 21 and 22 are supported on
inlet valve springs 23 and 24 respectively which
bias them to the closed position. The valve
spring 23, for example, includes an annular base
portion and an integral inner C-shaped spring
portion 23a. 'The springs 23 and 24 are identical
and may be stamped from sheets of spring steel
or the like and the C-shaped portion thereof bent
upwardly in the position illustrated in Fig. 2.
The top 25 of the C-shaped portion 23a of the
spring 23, for example, is preferably flattened
in order to facilitate the support of the flat an-
nular iniet valve element 21 thereon, the spring 24
being similarly formed. Lateral displacement of
the valve elements 2f and 22 is prevented by
annular spacers 26 and 27 of the same form hav-
ing internally projecting stops 28 formed thereon
which engage the sides of the inlet valve ele-
ments 21 and 22 thus preventing lateral move-
ment thereof. The springs 2i and 22 and spac-
ers 26 and 27 are supported on disk-shaped valve
retainers 29 and 30. The valve springs 21 and
22, the spacers 26 and 21, and valve retainers
28 and 30 are held in position by machine screws
31 and 3la whiclr pass through registering holes
formed therein and engage tapped holes 32 and
32a formed in the lower surface of the valve
plate I4. The valve retainers 29 and 39 are pro-
vided with a series of slots 33 and 34 therein,

respectively, which afford communication be-’

tween the inlet and discharge passages.in the
valve plate and the interior of the cylinder bores
{1 and 12. The slots 33 and 34 are preferably
arranged on the arcs of concentric circles and
are disposed at the sides of the pairs of discharge
passages i§ and 16, respectively, so that the solid

are presented to the lower ends of the pairs of
discharge passages (5 and 8. As a consequence,
fluid passing from the interior of the cylinder
bores 11 and 12 to the discharge passages 15 and
16 respectively must follow & tortuous path and
the formation of a rectilinear column of elastic

- fluid between the discharge valve at the end of

the discharge passages and the heads of the
pistons tle and 12a is prevented. .

The counterbored upper ends of the pairs of
discharge passages 1§ and 16 are alternately

N
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opened and closed by a reed type discharge valve.
The reed type discharge valve illustrated in-
cludes a flat rectangular discharge valve element
3% made of a thin piece of flexible spring steel
or the like, the valve element is pushed down-
wardly against the flat upper surface of the valve
plate 14 by a series of flat rectangular steel leaf
springs 36, the lower one of which has flattened
outer ends 37 and 38 which bear against the ad-
Jjacent end portions of the valve element 35. The
springs 36 and valve element 35 are secured to
the top of the valve plate 14 by a screw 39 which
passes through centrally located holes formed
therein and is threaded in a tapped hole formed
in the top of the valve plate 18. A washer 40
separates the group of springs 36 and the valve
element 35 and a spacing block 41 is pressed be-
tween the head of the screw 39 and the upper
side of the springs 36. When the pressure of
the fluid within the discharge passages 15 or 16,
for example, reaches a predetermined value, the
portion of the discharge valve element 35 ahove
the ends of the passages I5 or 16 is flexed or
bowed upwardly into an arcuate configuration
spanning the top of the discharge passages in
spaced relation thereto thus permitting the
escape of compressed fluid therefrom.

The top of the valve plate (4 is covered by a
cylinder head block 42 which is provided with a
recess 43 in the lower face thereof entirely sur-
rounding the upper ends of the pairs of dis-
charge passages {5 and 16 and the reed type
discharge valve mechanism therefor. The re-
cess 43 communicates with a horizontal dis-

charge passage 44 formed in the cylinder head :

block 42. An integral annular flange 45 is pro-
vided on the side of the cylinder head block 42
surrounding . the end. of the passage 44. The
flange 45 is provided with tapped holes 46 and
41 to which a suitable pipe fitting, or the like,
attached to a8 discharge conduit may be secured.
An intake passage 48 is provided at the side of
the cover block 42 opposite the passage 44, the
passage 48 communicating at one end with the
intake passage 20 formed in the valve plate i4.
It will be seen that the passage 48 does not
communicate with the recess 43 formed in the
cover block 42, however. An integral annular
flange 49 surrounds the outer end of the pas-
sage 48 the flange 49 being provided with tapped
holes 50 and 51 to which a suitable pipe fitting,
or the like, attached to an intake conduit may
be ured. A gasket 52 is provided between
the adjacent surfaces of the cylinder casing 10
and the valve plate (4 in order to prevent the
ledkage of compressed fluid therefrom. A gasket
53 is also provided between the adiacent surfaces
of the valve plate 14 and the cylinder head block
42 in order to prevent the leakage of compressed

" fluid therebetween. The ecylinder head block

42 and valve plate 14 are held in their assem-
bled position on the cylinder casing 10 by suit-
able bolts or the like (not shown).

In the operation of the machine described

‘above, the pistons lia and 12a are reciprocated

in the cylinder bores {f and 12 respectively by
an electric driving motor or ‘other suitable ap-
paratus. Vaporized refrigerant such as sulphur
dioxide, or other elastic fluid, is supplied to the
Intake passage 48 and passes therefrom through
the intake passage 28 to the annular inlet pas-
sage {8 and from there through the passage I8
to- the second annular inlet passage (1. Oil,
or other lubricant, entrained in the incoming
gaseous refrigerant is. separated therefrom in
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© the passage 19 and flows by gravity through the
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passage B4 to the crank case or other lubricant -

reservoir. When the piston (2g, for example,
moves downwardly on its suction stroke the

“fluid pressure on the lower side of the inlet

valve element 22 is decreased. When the pres-
sure of the gaseous refrigerant in the inlet pas-
sage 18 exceeds the pressure of the gaseous re-
frigerant in the cylinder bore 2. by a prede-
termined amount, the inlet valve element 22 and
its supporting spring 20 are forced downwardly,
thus establishing .communication between the
inlet passage 18 and cylinder bore {2. Gaseous
refrigerant then enters the cylinder bore (2
passing thereto through the slots 33 and 34
formed in the walve retainer 38. The portion
of the discharge valve element 3% extending

‘across the ouler ends of the discharge passage
18 remains fAai, thus meintaining the discharge -

passages (8 closed, during the suction stroke
of the piston 12¢ since the pressure in the re-
cess 43 exzceeds the pressure in the cylinder bore
{2 during the suction stroke. When the piston
{2z again moves wpwardly on the compression

i stroke, the gaseous refrigerant in the cylinder bur«,

12 is compressed and the inlet valve clement

is moved upwardiy closing the Inlet passage ﬂ@
due to the increase in pressure in the cylinder
bore 12 with respect to the pressure in the inlet
passage 8. When the pressure in the cylinder
bore 12 exceeds the pressure in the recess 485 by
a predetermined amount, depending upmra the
stiffiness of the discharge valve element 38, the
latter is flexed upwardly thus opening the dis-
charge passages 1§ and sllowing the escaps of
compressed gassous refrigerant from the cylin-
der bore 12 into the discharge recess 43. As the
piston 120 again vioves downweardly on its next
suction stroke, the discharge valve element 39
flexes back to the flat closed position illustrated
in the drawing when fthe pressure in the recess
48 exceeds the pressure in the cylinder bore 18
by a predeiermined amount. There is o small
time lag in the movement of the reed typm g

charze valve element 3% so that the piston [8z
has moved downwardly, thus forming & cham-
ber of substantial volume in the cylinder bore
12, before the discharge valve element 3% has
completed its closing movement. Since the

apertures 34 in the inlet valve retainer 30 are

laterally displaced with respect to the lower
ends of the discharge passages (6, however, the
formation of a rectilinear column of elastic
fluid between the discharge valve element 35 and
the head of the piston {2¢ is prevented. As a
consequence, reverberations incident to the clos-
ing of the discharge valve element 35 are mini-
mized even though the piston (2¢ has moved
downwardly a sufficient amount to form a

chamber of fairly large volume thereabove. The -

pistons 1le and 12¢ are suitably connected to
a crank shaff, or other driving arrengement
therefor, in such manner that the piston (e
moves through ils compression stroke at the
time the piston 12¢ is moving through its suc-
tion stroke and vice versa. Thus, except for

the difference in relative time of operation, gas- -

eous refrigerant is compressed in the cylinder
bore i and discharged therefrom in the same
manner as described above with respect to the
cylinder bore §2.

While I have shown a particular embodiment
of my invention-in connection with a compres-
sion type refrigerating machine, I do not desire

‘my invention to be limifed to. the particular -

e

construction shown and described and I intend
in the appended claims, to ‘cover all modifica-
Emns mthm the spirit and scope of my inven-
ion

What I claim as new and desire to secure by
Letters Patent in the United States is:

1. A compressor for elastic fluid comprising in
ccmbination & compression cylinder having a
longitudinal cylinder bore therein, a reciprocat-
ing piston in said cylinder bore, said cylinder
having & discharge passage formed in one wall
" thereci, o discharge valve element of the reed
type for closing said discharge passage, ‘and
means for preventing the fow of elastic fuid
In a rectilinear column hetween said piston and

sald discharge valve element in which reverber-

ating sound waves may be seb up by the clos-
ing of said valve element.

2. A compressor for elastic Auid comprising in
combination & compressor cylinder having a lon-
gitudinal cylinder bore therein, a reciprocating
piston in said cylinder bore, 2 valve plate clos-
ing one end of said cylinder bore, sald valve
plate having a discharge passage formed there-
in, & discharge valve -element of the reed type
mounted on the exlerior side of said valve plate
for closing spid discharge passage, and means
for preventing the How  of elastic fluid in a
rechilinear column between said piston and said
discharge element in whieh reverberating sound
waves may be sel up by the closing of said valve
element. )

3. A ecompressor for elastic fluid comprising in
combination & compression cylinder having a
longitudinal cylinder bore therein, & reciprocat-
ing piston in sald cylinder bore, said cylinder
having a discharge passage formed in ooe wall
thereof, a discharge valve elemeni of the reed
type for closing said discharge passage, and
means forming a tortucus passage between said
discharge valve element and said piston for
‘minimizing the reverberaling sound waves seb
up by the closing of said valve element.

4, A compressor for elastic fluid comprising
in combination o compression cylinder having
o longitudinal cylinder bore theérein, a recipro-
cating piston for said cylinder bore, said cylin-
der having 2 discharge passage and an inlet

. passage formed in one wall thereof, a discharge
valve element of the reed type for closing said :

discharge passage, an inlet valve assembly for
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closing said inle} passage said inlet valve assembly . -

including an apertured valve retainer, said valve
retainer forming o tortuous passage between said
discharge valve element and said piston for mini-
mizing the reverberating sound waves set up by
-the closing of said valve element.

5. A compressor for elastic fluid comprising
in combination a compression cylinder having a
longitudinal cylinder bore therein, a reciprocat-
ing piston in said cylinder bore, a valve plate
closing one end of said cylinder bore said valve
plate having a discharge passage and an inle}
passage formed therein, g discharge valve ele~
ment of the reed type mounted on the exterior
side of said valve plate for closing said discharge
passage, an inlet valve assembly for clo§ing said
inlet passage sald inlet valve assembly including
an apertured inlet valve retainer, said inlet valve
retainer forming a tortuous passage between said
discharge valve element and said piston for
minimizing reverberating sound waves set up
by the closing of said discharge valve element.

6. A compressor for elastic fluid comprising
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in combination a compression cylinder having a
longitudinal cylinder bore therein, a reciprocat-
ing piston in said cylinder bore, a valve plate
closing one end of said cylinder bore, said valve
plate having discharge and inlet passages formed
therein, said inlet passage being annular in shape
and surrounding said discharge passage, a dis-
charge valve element of the reed type mounted
on the exterior side of said valve plate for closing

10 said discharge passage, an annular inlet valve ele-

2,036,799

ment for closing sald inlet passage, and means
including a disk-shaped valve retainer for sup-
porting said inlet valve element adjacent the in-
ner end of said inlet passage, said valve retainer
being provided with a series of apertures laterally
displaced from the inner end of said discharge
passage for minimizing reverberating sound waves
set up by the closing of said discharge valve ele-
ment. ) ) ‘ .

JEROME C. DURYEE.
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