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FIELD OF THE INVENTION

The present invention relates to the field of compressors, and
particularly to a compressor piston head with a noise-attenuating recess for

hermetically sealed compressors.
10 BACKGROUND OF THE INVENTION

The function of sealed compressors for cooling fluids, and particularly
the role of the compressor piston head, is well known in the art. Typically, an
electric motor drive is built into a sealed housing or shell, and has a stator or

15 electric armature affixed therein and a rotor assembly assembled into the
cylindrical .pa.ssage of the s'tator.. This rotor assembly includes a rotor and a
crankshaft which is inserted into the cylindrical passage of the rotor by
interference fit. The reciprocating motion of the rotor and the piston in the
compression chamber compresses low pressure gas into high pressure gas.

20 The gas comprises typically freon or substitutes thereof. The low pressure gas
comes from the closed loop system and enters a suction chamber through a
piston head-suction muffler assembly. At the suction chamber, the low
pressure gas is drawn into a compression chamber during the suction stroke
of the reciprocating machine. A negative vacuum pressure is created. At the

25 same time, lubricating fluid is also drawn into the suction chamber from a

sump at the base of the crankshaft through a capillary tube for mixing with inert

gas and lubricating the compression chamber. The compressed gas in the
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industry in general has continuously sought to produce compressor designs
which minimize noise without compromising the overall efficiency -and
performance.

10 There are many sources of noise in a compressor, and some noise is
unavoidable. One source of significant noise is valve noise. Valve noise is a
noise produced when the suction valve impacts against the compressor piston
head du-ring the gas intake. So far, the industry has not found a solution to
noticeably reduce this impact, and thus the noise, and especially in a manner

15 which would avoid major alterations in the manufacturing process. A simple
solution is important and highly desirable since each design modification
imposes burden on the ménufacturer, and it is necessary that the modification
yield high return in value relative to the cost of implementing the change.

Hence, it would highly desirable to have a compressor head design

20 which would reduce the impact of the suction valve to significantly reduce

valve noise without imposing burdensome level of additional resources in the

manufacturing process.

25 OBJECT OF THE INVENTION

It is therefore the primary object of the present invention to reduce the

impact of the suction valve to the compressor head to significantly reduce



cogpression chanber is directed to the condenser of the systemthrough a

di scharge val ve, a discharge nuffler, discharge |line and tube discharge.
These and ot her notions produce noi se when the conpressor is in

operation. Noise is generally considered undesirable in the industry as the
5 conpressors are often used in refrigerators and air _conditioners where
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10 that it can receive the tongue of the valve reed when the tongue overshoots

towards the piston head. Because the tongue approaches the recess in a

slanted plane relative to the top, the recess should preferably have a sloping

bottom to match the angle of the tongue as it enters the recess. The depth of

the recess is preferably approximately equal to the amount of deflection of the

15 tongue. Generally a depth of about 1 to 3 mm at the deepest end is sufficient.

BRIEF DESCRIPTION OF THE DRAWINGS

20 FIG. 1 is a sectional side view of the compressor piston head with the noise-

attenuating recess and the suction valve reed.

FIG. 2 is an isolated top view of the piston head with the noise-attenuating
recess.
25

FIG. 3 is an isolated bottom view of the suction valve reed.



val yve noi se w t hout inposing burdensone |evel of additional resources in

t he - manufacturing process. 25 0OBJ OF THE | NVENTI ON

It is, therefore the prinmary object of the present invention to reduce the
i npact of the suction valve to the conpressor head to significantly reduce
3 val ve noi se wi t hout inposing burdensone |evel of additional

resources i n DRTAILEDnRESGRIBTION OB JHE INVENTION

In the refrigeration compressor industry where the systems are usually

hermetically sealed, valve noise is a type of noise whose oscillatory energy is

5 transmitted to the outside pipe and shell. Hence, it can be heard readily from

the outside, and is one of the major contributors to the overall noise produced

by the compressor. The present invention significantly reduces this noise in a

manner which is easily to 'implement and is highly adaptable for mass
production.

10 Although the workings of a compressor is well known to those skilled in
the art, to better understand the invention, some discussion of the mechanics
of a compressor as it relates to noise production is warranted. buring an
operation cycle of a hermetic compressor, the suction valve reed opens on the
downstroke of the piston because cylinder pressure is less than the vapour

15 pfessure fn the suction line. On the upstroke of the piston, the suction valve
closes and the pressure within the cylinder causes the diécharge valve to
open. When the piston is at the top of its stroke, known as the top dead centre
position, both the suction and discharge valves are closed. The high pressure
of the vapour is trapped in the clearance space. The volume of this clearance

20 space is called the clearance volume. The trapped gas in the clearance
volume expands after the discharge process is completed and thus reducing
the volume available for fresh gas intake to enter the cylinder. Therefore, the
actual volume of suction vapour at the suction line conditions which is drawn
into the cylinder of the compressor is always less than the piston displacement

25 of the compressor, and the refrigeration capacity of the compressor is reduced.
The tightening control of the clearance volume and the rapidly changing
pressure cause the tongue of the reed to overshoot towards the piston head

after opening and impacting the piston head. Consequently, the valve noise is



5 .SUMVARY OF THE 1 NVENTI ON The present invention reduces the
netal I-ic i npact of the suction valve reed to the piston head, and
hence t.he noi se, by providing a recess on“top of the piston head as a
way of buffering the inpact. The recess is located such 10 that it can
receive the tongue of the valve reed when the tongue overshoots .

t owar ds t he progiuced y:fiow pscillatiens aad the metallisimpash ek thenvalve reed with the
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head w t 3 thén figd ﬁ)ep 2 of the piston head 1. The recess 3 should be located on the top 2
such that it can receive the tongue 4 of the_valve reed 5 when it overshoots
towards the piston head 1. Because the tongue 4 of the valve reed 5
approaches the recess on a slanted plane relative to the top 2 of the -piston
head 1, the bottom 6 of the recess 2 should preferably be sloping to match the
10 angle of the tongue 4 as it enters the recess 2. However, the bottom 6 may
also be flat without completely losing its effectiveness. The depth of the recess
3 should preferably be approximately equal to the amount of deflection of the
tongue 4. Although the optimal depth could vary from compressor to
compressor, genera.lly a depth of about 0.5 to 1.0 mm at the deepest end 7 is
15 sufficient. One can easily experiment with both the depth and the angle of the
sloping bottom for maximum performance.

There are of course various ways to produce the recess. For instance,
the recess can be produced by including this feature during the fabrication
process of the piston head. However, this may not be possible or inefficient.

20 Hence, in the alternative, a grinder be used to grind away a portion of the
piston head.

Various other modifications, additions and substitutions not mentioned
herein are possible for the invention described above, without departing from

the scope and spirit of the invention as disclosed in the accompanying claims.



attenuating recess and the suction val ve reed. FIG 2 is an isolated

top view of the piston head with the noisegattenuating recess. 25
FIG .3 is an isolated bottomview of . the suction valve reed.
4 - "DETAI LED DESCRI PTI ON OF THE | NVENTI ON- - In the

refrigeration,co essor industry where the systems_mm " _
herneti cal | y%'e’é , valve noise is a type of noise HHIH3 ’mmf"fuﬂ'
energy is 5 transmtted to the outside pipe and shell. ‘Hehce® i# can be
heard readily from

We Claim:

1. A piston head with noise-attenuating recess for a hermetic compressor,
said piston being impacted by a tongue of a suction valve reed during a gas
intake, said piston head comprising:

a top,

a recess strategically located on said top to receive the tongue of said
suction valve reed to reduce the impact of said tongue to the top of the piston
head.

N OO g A W -

1 2 The piston head as recited in claim 1 wherein said recess has a sIoping
2  bottom.
1 3 The piston head as recited in claim 2 wherein said recess with a

2  sloping bottom is about 0.5 to 1 mm deep at an end.



the outside, and is one of the major contributors to the overall noise
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relative to the top, the recess should preferably have a sloping bottom to match the
angle of the tongue as it enters the recess. The depth of the recess is preferably
approximately equal to the amount of deflection of the tongue. Generally a depth of

about 1 to 3 mm at the deepest end is sufficient.
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into the cylinder of the conpressor is always |ess than the piston

di spl acenent 25 of the conpressor, and the refrigeration capacity of the
conpressor is reduced. The tightening control of the clearance vol une
and the rapidly changing pressure cause the tongue of the reed to

over shoot towards the piston head after opening and inpacting the
pi ston head. Consequently, the val veqgipse is

5 produced by flow oscillations and the netallic inpact of the valve
reed with the top of the piston head. The present
invention reduces this valve noise by providing a recess to buffer the

inpact. As illustrated in FIGS. 1 through 3, a recess 3 is provided for 5
on the top 2 of the piston head 1. The recess 3 should be |ocated on the
top 2 such that it can receive the tongue 4 of the valve reed 5 when
it overshoots towards the piston head 1. Because the tongue 4 of the
val ve reed 5 approaches the recess on a slanted plane relative to the

top 2 of the piston N R NNt he recess 2 shoul d
preferably be sl oping KX
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10 . angle of the tongue 4 as it enters the recess 2. However, the bottom®6
may., - also be flat without conpletely losing its effectiveness. The
depth of. the recess 3 shoul d preferably be approximately equal to the
ampunt of defl ection of the tongue 4. Al though the optiml depth could
vary from conpressor to conpressor, generally a depth of about 0.5 to
1.0 mmat the deepest end 7 is 15 sufficient. One can easily experinent
with both the depth and the angle of the sl opi ng bottom for maxi num
per f or mance. There are of co sg'various ways to produce the
recess. For instance, t he recess can be produced by including this
feature during the fabrication process of the piston head. However,
this may not be possible or inefficient. 20 Hence, in the alternative, a
grinder be used to grind away a portion of the - pi ston head.

Various other nodifications, additions and substitutions not nentioned
herein are possible for the inventiopdescribsd above, w thout departing
from the scope and_spirit of e invention\as disclosed in the
acconpanyi ng cl ai ns. 6
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C§EARCI‘{ R]I:'PO&\T Application No. 9610195-1

ston head with noi se-attenuating
a hernetlc conpr essor, said plston belng |npacted by a tongue

Uty agas o rntake—sard pl stom—thead '
'conmg?r%fw&ﬁﬁﬁég; a.recess strategically |ocated on said _

top[to receive the tongue of said 6 suction valve reed to reduce the

Ih npact @i R@ksts %mmwmmSEpA?TENUATf&@RECESSZ The piston

as Trecl In C ereln sal Fecess nas a sl oprng 2 bottom 1

gi opi Ig 'tpfrt 0”5 @ea %O%Sre@ Eed | Db Al an, 2 e§ eh 0 rded8 e Plstdh Rad
' 1 3) on top ( ) of the piston head a way of

(1), and hence the noise, by provi 1ng a rece?s;
buffering the impact. The recess is located such that it can receive the tongue (4) of the valve
reed (5) when the tongue overshoots towards the piston head. Because the tongue approaches
the recess in a slanted plane relative to the top, the recess should preferably have a sloping
bottom to match the angle of the tongue as it enters the recess. The depth of the recess is
preferably approximately equal to the amount of deﬂectlon of the tongue. Generally a depth of
about 1 to 3 mm at the deepest end is sufficient.

- Figure 1.
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