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DESCRIPTION

Electrically-Operated Sealed Compressor

Technical Field
The present invention relates generally to a relatively compact
5 compressor such as utilized in a refrigerator for home use or a freezer in a show
casing and, more particularly, to a valve mechanism or a suction system of such
a COmpressor.
Background Art
In recent years, a valve mechanism in a éompressor have been
10 improved in numerous ways to increase the efficiency of the compressor.
However, demands have also been made from the market not only to increase the
efficiency of the compressor, but also to suppress noise emission from the
COmpressor.
The prior art compressor valve mechanism is disclosed in, for
15 example, the Japanese Laid-open Patent Publication (unexamined) No. 3-175174.
Hereinafter, with reference to Figs. 24, 25 and 26, the prior art
compressor valve mechanism disclosed in the above mentioned Japanese Laid-open
Patent Publication No. 3-175174 will be discussed.
Fig. 24 is a sectional view of the prior art valve mechanism in an
20 assembled condition taken along the horizontal direction, Fig. 25 is a longitudinal
sectional view of Fig. 24, and Fig. 26 is an exploded view of the prior art valve
mechanism. In Figs. 24 to 26, reference numeral 1 represents the valve
mechanism, and reference numeral 4 represents a valve plate having two suction

ports 2 and two discharge ports 3 both defined therein. A discharge reed valve
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in, for 15 exanpl e, the Japanese Lai d-open Patent

g%nexarri ned) No. 3-175174. ) ' Herei nafter,
fo5 seiegtively opepimgand clesing the dischargesperts 3 is retained within gor

I sm di fcl Pﬂslgéj I n the ahove nentioned. Japanese Lai d- open
recess 2 in the valve plate 4. Reference numeral 23 represents a stopper

rivetied at 24 to the valve plate for regulating the lift of the reed valve 22. A
suction reed valve 11, a plate-like gasket 12, the valve plate 4, a head gasket 13
and a cylinder head 14 are all bolted to a cylinder 10.

The cylinder 10 accommodates therein a piston drivingly coupled
with an electric motor (not shown) for axial reciprocating movement within the
cylinder 10. The cylinder head 14 has a suction chamber 25 and a discharge
chamber 26 defined therein in cooperation with the valve plate 4,

The operation of the prior art compressor valve mechanism of the
structure described above will now be described.

As a result of reciprocating movement of the piston 15, a refrigerant
gas within the suction chamber 25 is sucked into the cylinder 10 through the
suction ports 2 in the valve plate 4 during opening of the suction reed valve 11
and is subsequently compressed within the cylinder 10 before it is discharged into
the discharge chamber 26 in the cylinder head 14 through the discharge ports 3
during opening of the discharge reed valve 22.

In the prior art valve mechanism discussed above, however, because
the refrigerant gas is simultancously discharged into the discharge chamber 26
through the two discharge ports 3, refrigerant gas flows interfere with each other
to hinder smooth streams of the refrigerant gas, thus lowering the discharge
efficiency and the performance of the compressor. Furthermore, because
simultaneous discharge of the refrigerant gas from the two discharge ports 3 into
the discharge chamber 26 is intermittently performed, very large pulsation and

noise are undesirably generated.
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Pat ent "Publication No. 3-175174 will be discussed. _ _
Fig. 24 is a sectional view of the prior art valve mechanismin an 20
assenbl ed condition taken along the horizontal direction, Fig. 25 is a

| ongi t udi nal sectional view of Fig. 24, and Fig. 26 is an expl oded
view of the prior, art valve mechanism In Figs. 24 to 26, reference
numeral 1 repﬂ%m@t he val ve mechani sm and ref er KCTEEPINNI0| 4
represents a valve plate having two suction ports 2 and two

i“ scharge ports 3 both gﬂoi, g d%?:ﬁéﬁé rr'eef‘va?w'/es ﬁf&‘}"é? fat on y gr?el resonant mode
as streams of the refrigerant gas discharged respectively from the two discharge
ports 3 push the discharge reed valve 22 simultaneously and, therefore, it has been
difficult to make resonance of the reed valve 22 proper and also to optimize the

5 discharge efficiency at about 3,000 revolutions at 50Hz and also at about 3,600
revolutions at 60Hz. Also, even in the case of the compressor in which the
number of revolutions is varied such as an inverter, there has been a problem in
that changes in number of revolutions tend to be accompanied by considerable
lowering of the efficiency.

10 In addition, since the discharge reed valve 22 merely has the single
resonant mode, there has been another problem in that hissing sounds generated
by the respective streams of the refrigerant gas discharged from the two discharge
ports tend to be enhanced by interference to thereby result in considerable
generation of noises.

15 Also, the discharge reed valve 22 is fixed in position within the
recess 21 by the stopper 23 and the rivets 24, requiring 2 complicated mounting
and an inefficient assemblage.

Japanese Patent Publication (examined) No. 6-74786 discloses a
suction system for an electrically-operated sealed compressor in which a muffler

20 having a plurality of chambers partitioned from each other is employed for
muffling purpose. However, there has been a problem in that if the muffling
feature is given priority, the suction efficiency tends to be lowered accompanied
by reduction in performance.

Also, since a sucked gas represents an intermittent flow as a result

25 of selective opening and closure of a reed valve, a flow inertia of a refrigerant gas

cannot be sufficiently utilized and the charge on a cylinder tends to be lowered.

3



VO 97/ 27402

PCT/ JP97/ 00130 22 for selectively opening and cl osing the discharge

ports-3 is retained within a re@gﬁ&%g@&@%gﬁ the val ve plate 4.
t

Ref erence nuneral 23 represents a stoppe Blﬂ i | pitted at 24 to the

val ve plate for regulating the lift of t MH 22. A suction
reed val ve 1WO¥2H03te-|i ke gasket 12, & 4, PCRBITWIWKet 13
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The cylinder _1Q acconmodates .therein _a pision drjvin coupl ed with
an electric n-‘ehlﬁ Feﬂgﬁ%ﬁy @Héﬁ/\h‘?)befﬁﬁ‘a%@d’r’f"r"é&? B'P’gi’égipﬁ%l" deseerfitheumuffler ¢ ne
cylinder 10. .The cylinder head 14 has a suction chanber 25 and a di scharge
chanber 26 déf MR sf"i’]‘erei n in cooperation with the valve plate 4. 10

The operation of the pgdor t or..val Vv ]S f the
structure descri bed abgb% %ihd %@%g&ge%gg%e@fenﬁﬁﬁﬁng tfbrmance of theAs a
result of regj h 0, | : ' 5, a refrigerant
gas within t g‘%‘%ﬁ??‘%%%@%ﬁ‘%@@ﬁ%ﬁ@@ﬁﬁ the cylinder 10 through

the 5 The present invention has been developed to overcome the above-

described disadvantages.

It is accordingly an objective of the present invention to provide an
improved electrically-operated sealed compressor which has a high discharge
efficiency and in which sounds generated as a result of interference of refrigerant

10 gases discharged are of a low level to accomplish noise suppression, and in which
pulsation of the refrigerant gas is very small.

Another objective of the present invention is to provide an
electrically-operated sealed compressor capable of accommodating changes in
number of revolutions.

15 A still further objective of the present invention is to provide an
electrically-operated sealed compressor in which the discharge valve can easily be
mounted to facilitate assemblage.

Another objective of the present invention is to provide an
electrically-operated sealed compressor in which the stopper and the discharge

20 valve can easily be fixed in position.

Still another objective of the present invention is to provide an
electrically-operated sealed compressor capable of accomplishing an improvement
and maintenance in 2 muffler over the compressing performance of the compressor
without lowering the flow inertia of the refrigerant even if the charge on the

25 cylinder is increased and, hence, the muffling performance is increased.

Discl f the Invent

THIS SHEET HAS BEEN
REPLACED




suction ports 2 in the valve plate 4 during opening of the suction reed

val ve 11 15 and i s subsequently conpressed within the cylinder 10 before
it i.s discharged into t he di scharge chanber 26 in the cylinder head
14 through the discharge ports 3 during openi ng of the discharge
reed val ve 22. e In the prior art valve mechani sm

di scussed aboweQ otz er, because the refrigerant gasPCIIPITA0130

si mul t aneousl y di scharged into the discharge chanber 26 20 t hrough t he
two di scharge ports 3, refrigerant gas flows interfefe with each ot her

to hinder snmooth strearkd a¢complishing, thgcabone ’é‘és?tg?lhﬂ eCBVRSs iaﬁgdﬁﬁgcgﬁ)’“

di schar ge ef fici ormance of the coppressor..

ncy and the f
Furthernore, GBEXAlRd, sealed compressor aﬂ?&&&“&jitgc S RFESE ventory COPPISSs @ gas
fromthe two discharge ports 3,into t he ,di scharge chanber 26 . s
| er i Lt ent | SRR of ulindeydegd ikiued op the F¥lindéid Bavie & 35F00H simbet
undesirably 9GEgh& ﬁxgrcin and first and second discharge chambers defined therein, apigton

5 accommodated in the cylinder, and a valve mechanism. The valve mechanism
comprises a suction muffler and a valve plate having at least one suction port
defined therein, first and second discharge ports defined therein, and first and
second pass holes defined therein. The first discharge port and the first pass hole
communicate with the first discharge chamber, while the second discharge port

10 and the second pass hole communicate with the second discharge chamber. The
valve mechanism also comprises first and second discharge valves mounted on the
valve plate and accommodated in the first and second discharge chambers,
respectively, a suction reed having a reed valve for selectively opening and closing
the suction port, a discharge gasket for sealing the valve plate and the cylinder

15 head, and a discharge muffler. The first and second discharge chambers are
separated from each other by the discharge gasket to form respective independent
spaces, while the first and second pass holes communicate with the discharge
muffler. |

This construction eliminates interference of refrigerant gas flows

20 which has been hitherto caused by simultaneous introduction of refrigerant gas
into a single discharge chamber through two discharge holes, thus avoiding 2
lowering of the discharge efficiency.

Advantageously, the first and second discharge chambers have
different volumes and, hence, the frequencies of pulsation differ in the first and

25  second discharge chambers, thus avoiding an increase in noise which may be
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Again advantageously, the first and second pass holes have different

diameters. By so doing, refrigerant gas flows pass through the first and second

5 pass holes at different speeds and, hence, the refrigerant gas flows have different

frequencies of pulsation when entering the discharge muffler, thus avoiding an

increase in noise which may be caused by a resonance of refrigerant gas flows
flowing into the discharge muffler at the same frequency of pulsation.

The cylinder head may have 2 mixing chamber defined therein, while

10 the valve plate may have a pass hole defined therein so as to communicate with
the mixing chamber and the discharge muffler. In this case, the first and second
discharge chambers are substantially separated from the mixing chamber by the
discharge gasket but communicate with the mixing chamber via first and second
communication holes defined in the cylinder head.

15 This construction is free from a lowering in discharge efficiency
which has been hitherto caused by mutual interference of refrigerant gas flows
intermittently passing through the two discharge ports. Also, because the mixing
chamber acts to reduce and rectify the refrigerant gas flowing towards the
discharge muffler, pulsation of the refrigerant gas is relatively small and the

20 refrigerant gas flows are smooth, thus considerably reducing noise generation.

In another form of the present invention, an electrically-operated
sealed compressor comprises a cylinder, a cylinder head mounted on the cylinder
and having a suction chamber defined therein and a discharge chamber defined
therein, a piston accommodated in the cylinder, and a valve mechanism. The

25 valve mechanism comprises a valve plate having at least one suction port defined

therein and first and second discharge ports defined therein. The suction port
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opening and closing the suction port. The first and second discharge valves are
connected at a valve end and formed integrally therewith. The first and second
discharge valves are fixed to the valve plate with the valve end secured thereto.

The above-described construction facilitates assemblage of the

10 discharge valves at respective positions corresponding to the associated discharge
ports, accompanied by a favorable workability.

Advantageously, the first and second discharge valves have different
lengths as measured from the valve end or have different widths, This construc-
tion exhibits a favorable discharge efficiency and minimizes noise of interference

15 of the refrigerant gases. More specifically, the first and second discharge valves
have different frequencies of vibration so that the first and second discharge valves
exhibit different resonance when the refrigerant gases flow therethrough which are
appropriate to the resonance at the different numbers of revolutions while
preventing any possible increase in hissing sound resulting from the interference

20 with each other.

The electrically-operated sealed compressor may comprise first and
second stoppers mounted on the valve plate for regulating lifts of the respective
first and second discharge valves. The first and second stoppers are connected at
a stopper end and formed integrally therewith. The first and second discharge

25 valves are fixed to the valve plate with the valve end secured thereto by the
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stopper end. By this construction, the two discharge valves and the two stoppers

can be easily fixed at their appropriate positions.
Advantageously, the first and second stoppers have different angles
of inclination as measured from a bent of the stopper end, or the first and second
5 discharge valves have different lengths as measured from a bent of the stopper end
to a free end of each stopper. By this construction, the first and second discharge
valves can easily have different lifts and, in view of the possession of the different
lifts, the first and second discharge valves behave differently when the refrigerant
gases flow therethrough to thereby render the discharge efficiency to be proper

10 and also to minimize noise emission resulting from interference with each other.

Each of the first and second stoppers may have a retaining portion
of a different length for depressing the associated discharge valve. This
construction has an effect that the effective valve length of the first discharge
valve and the effective valve length of the second discharge valve can be easily

15 rendered to have different values and the first and second discharge valves exhibit
different resonance when the refrigerant gases flow therethrough which are
appropriate to the resonance at the different numbers of revolutions while
preventing any possible increase in hissing sound resulting from the interference
with each other.

20 The valve plate may have a recess defined therein for accommo-
dating the first and second discharge valves. In this case, the first and second
discharge valves are fixed to the valve plate with the valve end secured thereto by
the stopper end by allowing the stopper end to be press-fitted into the recess. This
construction has an effect that the discharge valves can easily be fixed by press-

25 fitting the stopper end in the recess and, also, a fixed portion press-fitted in the

recess easily constitutes a partition for the first and second discharge chambers.
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In a further form of the present invention, an electrically-operated

WO 9T

sealed compressor comprises a sealed casing, compressor elements accommodated
in the sealed casing and having an electric motor, a cylinder, a piston, and a
crankshaft, a suction muffler accommodated in the sealed casing, a valve plate
mounted on one of the compressor elements and having a suction port defined
therein, a reed valve for selectively opening and closing the suction port, a
passage extending from the suction port to the suction muffler, and a refrigerant
flow branch tube opening into a portion of the passage for allowing a sucked gas
to flow thereinto and flow out therefrom.

The above-described construction has such a function that during
closure of the reed valve, the flow inertia in the suction passage is held by the
refrigerant flow branch tube, but during opening of the reed valve, a refrigerant
gas accumulated by the refrigerant flow branch tube flows into the cylinder to
maintain the flow inertia of the sucked gas to thereby maintain and improve the
efficiency of charge of the refrigerant into the cylinder.

The refrigerant flow branch tube may be accommodated in the
suction muffler, This construction has, in addition to the function of maintaining
the flow inertia of the sucked refrigerant gas, a capability of simplifying the
structure.

Another refrigerant flow branch tube may be provided to improve
an optimum suction efficiency according to the number of revolutions. According
to this construction, the flows of the refrigerant into and out from the refrigerant
flow branch tubes during selective opening and closure of the reed valve can be
improved by causing a gas column within each refrigerant flow branch tube to

resonate according to the number of revolutions of the compressor, to thereby
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maintain and improve the efficiency of charge of the refrigerant into the cylinder
at a particular number of revolutions.

Preferably, the refrigerant flow branch tube has an opening disposed
in the vicinity of the suction port. This construction has such a function that the
flow inertia can be maintained up to the vicinity of the suction port to thereby
maintain and improve the efficiency of charge of the refrigerant into the cylinder.

Again preferably, the suction muffler has a refrigerant intake port
having a cross-sectional area smaller than the suction port. According to this
construction, while maintaining the efficiency of charge of the refrigerant into the
cylinder, the muffling performance of the muffler can be improved by the
refrigerant flow branch tube.

In another form of the present invention, an electrically-operated
sealed compressor comprises a sealed casing, compressor elements accommodated
in the sealed casing and having an electric motor, a cylinder, a piston, and a
crankshaft, a suction muffler accommodated in the sealed casing, a valve plate
mounted on one of the compressor elements and having a suction port defined
therein, a reed valve for selectively opening and closing the suction port, &
passage extending from the suction port to the suction muffier, and a closed small
chamber formed so as to open into the passage through a branch tube for allowing
a sucked gas to flow thereinto and flow out therefrom.

Another closed small chamber may be formed so as to open into the
passage through another branch tube for allowing a sucked gas to flow thereinto
and flow out therefrom.

The closed small chamber may be accommodated in the suction

muffler.
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in the vicinity of the suction port.
It is preferred that the suction muffler has an intake port defined
therein and having a cross-sectional area smaller than the suction port.

5 According to the above-described construction, when the reed valve
opens during a suction stroke, a gas flows into the cylinder and, during subsequent
compression stroke, the reed valve is closed. At this time, the internal pressure
within the passage leading from the interior of the muffler to the suction port is
increased because the flow is abruptly interrupted. The gas of the increased

10 internal pressure is accommodated within the closed small chamber through the
branch tube. Accordingly, the inertia of flow can be maintained. Then, during
the suction stroke, the accumulated gas immediately flows into the cylinder to give
rise to a smooth sucked flow while avoiding reduction of the flow inertia.

Description of th

15 The above and other objectives and features of the present invention
will become more apparent from the following description of preferred embodi-
ments thereof with reference to the accompanying drawings, throughout which like
parts are designated by like reference numerals, and wherein:

Fig. 1 is an exploded perspective view of a compressor valve

20 mechanism according to a first embodiment of the present invention;

Fig. 2 is a sectional view of an essential portion of the valve
mechanism of Fig. 1;

Fig. 3 is a view similar to Fig. 2, but depicting 2 modification
thereof;

25 Fig. 4 is a view similar to Fig. 2, but depicting another modification
thereof;
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defined therein, first and second di scharge ports defined therein, and
first and second pass hol es defjned: iekaire ﬁac‘&he first discharge
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val ve nechani sm
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respectively, a suctlon .reed haying, g reed valve for selectively opening
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val ve plate apd the (‘f yl i nder head, and a discharge muffler. The first
and second di &Te@i@chanbers are separated from each other by the
di scharge gasket to for#n gsgectlve ependent paces, while the
first and second pass Hdfe TSPECNE %}Fg’cﬂglaggompressor V%lﬁﬁf | er.

Thi f for, fl 20
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gas 5 Fig. 7 is a sectional view taken along line VII-VII in Fig. 6;
Fig. 8 is a view similar to Fig. 7, but depicting a modification
thereof’
Fig. 9 is a view similar to Fig. 7, but depicting another modification
thereof;
10 Fig. 10 is a view similar to Fig. 6, but depicting a modification
thereof,
Fig. 11 is a perspective view of an essential portion of the valve
mechanism;
Fig. 12 is a view similar to Fig. 11, but depicting a modification
15 thereof;
Fig. 13 is a view similar to Fig. 11, but depicting another
modification thereof;
' Fig. 14 is a view similar to Fig. 6, but depicting another modifica-
tion thereof;
20 Fig. 15 is a sectional view of an electrically-operated sealed

compressor according to a third embodiment of the present invention;
Fig. 16 is a sectional view taken along line XVI-XVI in Fig. 15;
Fig. 17 is a view similar to Fig. 16, but depicting a modification
thereof;
25 Fig. 18 is a view similar to Fig. 16, but depicting another

modification thereof;
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Fig. 19 is a view similar to Fig. 16, but depicting a further
modification thereof;
Fig. 20 is a view similar to Fig. 16, but according to a fourth
embodiment of the present invention;
5 Fig. 21 is a view similar to Fig. 20, but depicting a modification
thereof;
Fig. 22 is a view similar to Fig. 20, but depicting another
modification thereof;
Fig. 23 is a view similar to Fig. 20, but depicting a further
10 modification thereof;
Fig. 24 is a sectional view of an essential portion of a conventional
compressor valve mechanism;
Fig. 25 is another sectional view of the essential portion of the
conventional compressor valve mechanism of Fig. 24; and
15 Fig. 26 is an exploded perspective view of the essential portion of

the conventional compressor valve mechanism of Fig. 24.

Hereinafter, various embodiments of the present invention will be

described with reference to the attached figures.
20 (Embodiment 1)

Fig. 1 is an exploded view of a compressor valve mechanism
according to a first embodiment of the present invention, while Fig. 2 is a cross-
sectional view of an essential portion of the valve mechanism as viewed from an
arrow A in Fig. 1.

25 In Figs. 1 and 2, reference numeral 101 represents a piston operable

to compress a refrigerant gas in a space within a cylinder 102 when it
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di scharge nuf ul sation of the refrigerant gas “is relative smal | and
t he discharge port 111, a first discharge valve 112 for selectively opening and closing

the first discharge port 111, a first pass hole 112a, a second discharge port 113,
10 a second discharge valve 114 for selectively opening and closing the second
discharge port 113, and a second pass hole 114a. The first and second discharge
valves 112 and 114 are secured to the valve plate 108 by means of fasteners 115.
Reference numeral 116 represents a discharge gasket interposed
between the valve plate 108 and a cylinder head 117. By the effect of sealing of
15 the discharge gasket 116, a suction chamber 118 communicating with the suction
ports 110 and first and second discharge chambers 119 and 120 respectively
communicating with the discharge ports 111 and 113 are formed. The first
discharge chamber 119 accommodates the first discharge valve 112 and
communicates with the first pass hole 112a, while the second discharge chamber
20 120 accommodates the second discharge valve 113 and communicates with the
second pass hole 114a. Both the first and second pass holes 1121 and 114a
communicate with the discharge muffler 121.
The operation and the effect of the compressor valve mechanism
constructed as hereinabove described will now be discussed.
25 As a result of reciprocating movement of the piston 101, a refr-

igerant gas is introduced from the muffler intake port 104 into the suction
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chamber 118 through the suction muffler 104 and then drawn into the cylinder 102
from the suction ports 110 by the effect of selective opening and closure of the
reed valve 107.

The refrigerant gas compressed within the cylinder 102 is discharged
into the first and second discharge chambers 119 and 120 after having flowed
through the first and second discharge ports 111 and 113 by the effect of selective
opening and closure of the first and second discharge valves 112 and 114.
Because the first and second discharge chambers 119 and 120 are formed
separately, refrigerant gas flows generated by the discharge do not interfere with
each other around the first and second discharge valves 112 and 114 and, hence,
the refrigerant gas flows smoothly through the first and second discharge ports
111 and 113. Accordingly, a lowering of the discharge efficiency can be avoided
which has been hitherto caused by an interference between a flow around the first
discharge valve 112 and another flow around the second discharge valve 114.

As described hereinabove, the compressor of the present invention
comprises a piston 101, a cylinder 102 accommodating the piston 101, a reed
valve 107 for selectively opening and closing a suction muffler 103 and suction
ports 110, a valve plate 108 having two discharge ports 111 and 113 and two pass
holes 112a and 114a, two discharge valves 112 and 114 mounted on the valve
plate 108, a cylinder head 117 having a suction chamber 118 and two discharge
chambers 119 and 120, a discharge gasket 116 for sealing the valve plate 108 and
the cylinder head 117, and a discharge muffler 121. The first discharge chamber
119 accommodates the first discharge valve 112 and communicates with the first
discharge port 111 and the first pass hole 112a, while the second discharge
chamber 120 accommodates the second discharge valve 114 and communicates

with the second discharge port 113 and the second pass hole 114a. Also, the first
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Brief Description of the Draw ngs fe—above and ot her objectives
and-features of the present invention wll becomre nore apparent fromthe
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parts are 5 designated by
1 is an expl oded

t he acconpanyi ng draw ngs, through(1

| i ke reference nuneral s, and wherei

perspecti ve WaAW23402a conpr essor val ve mechani sm accordml:g'lmmmbl rst
enbodi ment of the present invention; Fig. 2 is a sectional view
of an essential_ portion of the valve nmechanismof Fig 1; 10 Fig
3 is a view sing segpnd élsr:hvgge eharmm ddPiand 130 aze mlﬁebasqpmm&pmach

Fig. 4is a VI W SI E?‘ g,r 6but depi cting anat her nodi fication
t her eof : by the 1scharge gasket 116 to form respective independent spaces, while

both the first and second pass holes 112a and 114a communicate with the
discharge muffler 121. This construction eliminates interference of refrigerant gas
5 flows which has been hitherto caused by simultaneous introduction of refrigerant
gas into a single discharge chamber through two discharge holes, thus avoiding
a lowering of the discharge efficiency.
As shown in Fig. 3, first and second discharge chambers 122 and
123 may have different volumes, unlike the embodiment shown in Figs. 1 and 2.
10 In the above-described construction, a refrigerant gas is discharged
into the first and second discharge chambers 122 and 123 through the first and
second discharge ports 111 and 113 by the effect of selective opening and closing
of the first and second discharge valves 112 and 114,
It is to be noted here that intermittent discharge of the refrigerant gas
15 tends to generate an undesirable pressure pulsation in the discharge chambers, and
a refatively large pulsatidn causes, as a pulsation source, an increase in vibration
or noise. According to the present invention, however, because the first and
second discharge chambers 122 and 123 have different volumes and, hence, have
different frequencies of pulsation, the refrigerant gas flows into the discharge
20 muffler 121 through the first and second pass holes 112a and 114a at the different
frequencies of pulsation, thus avoiding an increase in noise which may be caused
by a resonance of refrigerant gas flows flowing into the discharge muffler at the
same frequency of pulsation. Also, the pulsation in the discharge muffler can be
considerably reduced by appropriately determining the volumes of the first and
25 second discharge chambers 122 and 123.
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As shown in Fig, 4, first and second pass holes 112b and 114b may
have different diameters.

By the above-described construction, a refrigerant gas is discharged
into the first and second discharge chambers 122 and 123 through the first and
second discharge ports 111 and 113 by the effect of selective opening and closing
of the first and second discharge valves 112 and 114. Thereafter, the refrigerant
gas in the first and second discharge chambers 122 and 123 is discharged into the
discharge muffler 121 through the first and second pass holes 112b and 114b.
Because the two pass holes 112b and 114b have different diameters, refrigerant
gas flows pass therethrough at different speeds. Accordingly, the refrigerant gas
flows have different frequencies of pulsation when entering the discharge muffler
121, thus avoiding an increase in noise which may be caused by a resonance of
refrigerant gas flows flowing into the discharge muffler at the same frequency of
pulsation.

As shown in Fig. 5, the cylinder head 117 may have a mixing
chamber 127 defined therein, which communicates with first and second discharge
chambers 119b and 120b through first and second communication holes 125 and
126, respecﬁ\}ely. The mixing chamber 127 also communicates with the discharge
muffler 121 through a pass hole 128.

By the above-described construction, a refrigerant gas is discharged
into the first and second discharge chambers 119b and 120b through the first and
second discharge ports 111 and 113 by the effect of selective opening and closing
of the first and second discharge vaives 112 and 114. Because the first and
second discharge chambers 119b and 120b are separated from each other,
refrigerant gases discharged thereinto do not interfere with each other and, hence,

do not lower the discharge efficiency. The refrigerant gases in the first and
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Fig. S5is aviewsimlar to Fig. 2, but depicting a further nodifica-
tion thereof; Fig. 6 is an expl oded perspective view

of a ‘conpressor val ve pycaicapBan Replabed a second enbodi nent  of
the present invention; 5 || - NIl s a sectional view taken
along line VII-VIl in Fig. 6; ' o | Fig. 8is a view
simlar to Fi WO972MBt depicting a nodification t her eefrare7/00130

Fig. 9is aviewsimlar to Fig. 7, but depicting another nodification
second discharge chambers 119b and 120b are then introduced into the mixing
chamber 127 after having been throttled by the first and second communication
holes 125 and 126. Because the discharge of the refrigerant gases is intermittently
performed, they pulsate. However, because the refrigerant gases are throttled by

5 the first and second communication holes 125 and 126, such a pulsation is
relatively small. Furthermore, the mixing chamber 127 acts as a space alleviating
intermittent gas flows flowing into the discharge muffier 121 through the pass hole
128. Accordingly, pulsation inside the discharge muffler 121 is reduced and the
refrigerant gas flows smoothly, thus considerably reducing noise generation.

10 It is to be noted here that although in the above-described embodi-
ment the valve plate 108 has been described as having two suction ports 110, it

may have only one suction port.

(Embodiment 2)
Hereinafter, a second embodiment of the present invention will be
15 described with reference to Figs. 6 to 14,
Fig. 6 is an exploded view of a compressor valve mechanism
according to the second embodiment of the present invention, while Fig. 7 is a
cross-sectional view of an essential portion taken along line VII-VII in Fig. 6.
I Figs. 6 and 7, reference numeral 201 represents a piston operable
20 to compress a refrigerant gas in a space within a cylinder 202 when it
reciprocatingly moves within the cylinder 202. Reference numeral 203 represents
a muffler having a muffler intake port 204 defined therein for sucking the
refrigerant gas.
Reference numeral 205 represents a suction gasket, and reference

25 numeral 206 represents a suction reed having a reed valve 207, Reference
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Fig. 12 is a viewsimlar to Fig. 11, |AY a nodification 15
t her eof ; Fig. 13 Hi Bl | ar to Fig. 11, but
depi cting anot wao9727402 nodi ficatio cof | PCTIIP97/00150 J.

14 is a viewsimlar to Fig. 6, but depicting another nodifica-

numeral 208 represents a valve plate having two suction ports 210 defined therein
in alignment with the reed valve 207. Also, the valve plate 208 includes a first
discharge port 211, a first discharge valve 212 for selectively opening and closing
the first discharge port 211, a second discharge port 213, a second discharge valve

5 214 for selectively opening and closing the second discharge port 213, and pass
holes 214a.

The first and second discharge valves 212 and 214 are connected
with each other by means of a valve end 214b and are formed integrally therewith
with the valve end 214b secured to the valve plate 208 by means of a fastener

10 215,

Reference numeral 216 represents a discharge gasket interposed
between the valve plate 208 and a cylinder head 217. By the effect of sealing of
the discharge gasket 216, a suction chamber 218 confronting the suction port 210
and a discharge chamber 219 confronting the discharge ports 211 and 213 are

15 formed in the cylinder head 217, The discharge chamber 219 communicates with
a discharge muffler 221 via the pass holes 214a.

The suction reed 206, the valve plate 208 and the cylinder head 217
are sequentially overlapped and mounted to an end face of the cylinder 202 by
means of bolts 200.

20 The operation and the effect of the compressor valve mechanism
constructed as hereinabove described will now be discussed.

As a result of reciprocating movement of the piston 201, a refr-
igerant gas is introduced from the muffler intake port 204 into the suction
chamber 218 through the suction muffler 203 and then drawn into the cylinder 202

25 by the effect of selective opening and closure of the reed valve 207.
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tion thereof; 20 ——Fig—35+s—a-sectional view of an

el ectrically-operated seal ed conpressor Fig. 16 is

a sectional view taken along Ii ﬁﬁh*ﬂﬁmﬁe Bqﬁwy 15;

Fig. 17 is a viewsimlar to Fig. ting a nodification
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ere
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The refrigerant gas compressed within the cylinder 202 is discharged
into the discharge chamber 219 after having flowed through the first and second
discharge ports 211 and 213 by the effect of selective cpening and closure of the
first and second discharge valves 212 and 214 and then flows into the discharge

5 muffler 221 through the pass holes 214a.

In Fig. 7, because the first and second discharge valves 212 and 214
are integrally formed with each other in the form as connected through the valve
end 214b, it has an effect that mere securement of the valve end 214b to the valve
plate 208 through the fastener 215 makes it possible to install the first and second

10 discharge valves 212 and 214 accurately and easily at respective positions aligned
with the first and second discharge ports 211 and 213 and, therefore, assemblage
can be extremely easily carried out.

As shown in Fig. 8 illustrating a sectional diagram of an essential
portion of the compressor valve mechanism, first and second discharge valves

15 211a and 2132 may have different lengths D1 and D2 and, in view of the
difference in length, they have different frequencies of vibration. The difference
in frequency of vibration renders the resonance, produced by the discharge valves
when the refrigerant is discharged, to be different and, therefore, an effect of
improvement of the discharge efficiency which would occur when resonance takes

20 place can be properly adjusted to the different numbers of revolutions. At the
same time, an increase of the hissing sound resulting from interference of sound
which is generated when they have their resonant frequencies close to each other
can be avoided, thereby providing a high efficiency and a low noise property.

1t is to be noted that because a proper value can be chosen with

25 respect to the number of revolutions, it can bring about an effect of optimization
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inverter drive is carried out.

Also, because the proper value resulting from the resonance of the
discharge valves varies relative to changes in flow resulting from changes in load,
it has an effect of optimizing at a high load and also at a low load.

As shown in Fig. 9, first and second discharge valves 211b and 213b
may have different widths W1 and W2 and, in view of the difference in width,
they can have different frequencies of vibration. The difference in frequency of
vibration renders the resonance, produced by the discharge valves when the
refrigerant is discharged, to be different and, therefore, an effect of improvement
of the discharge efficiency which would occur when resonance takes place can be
properly adjusted to the different numbers of revolutions. At the same time, an
increase of the hissing sound resulting from interference of sound which is
generated when they have their resonant frequencies close to each other can be
avoided, thereby providing a high efficiency and a low noise property.

It is to be noted that because a proper value can be chosen with
respect to the number of revolutions, it can bring about an effect of optimization
at the high number of revolutions and the low number of revolutions when an
inverter drive is carried out.

Also, because the proper value resulting from the resonance of the
discharge valves varies relative to changes in flow resulting from changes in load,
it has an effect of optimizing at a high load and also at a low load.

Fig. 10 illustrates an exploded view of a modification of the
compressor valve mechanism of the present invention. Reference numeral 321
represents a first discharge valve, and reference numeral 322 represents a second

discharge valve connected with the first discharge valve 321 at a valve end 323

2]

THIS SHEET HAS BEEN
REPLACED

Fig. 22 is a viewsinlar

sectiponal yiew of an



conpressor val ve mechani sm Fig. 25 is another
sectional view of the essential portion of the conventi onal
conpressor val ve mechani sm of Fi This SBébt Had Meen Rbglaced Fig. 26 is an
expl oded perspective view of the ¢HHE

:m

| i on of t he
conventional conpressor valve rrec b mmﬂlﬂﬂm Det ai | ed
Descri pti on OVOPHYNY ef erred Enbodf PCT/H®veotsaf t er
vari ous enbodi ments of the present invention will be described with

reference to the attached figures. 20 (Enbodi nent 1)
Fig. 1is anaa&;fpnu@thxmemlmftherewhpr&tsbans&asamdngopmsﬁ% and 325 accor di ng

to a first enbodi nent of the present i nvention, ' Fig. 2 is a cross-
connected at 2 stopper end 326 and formed mtegrally thh each other. By fixing

the valve end 323 by means of a set pin 327 formed on the stopper end 326, the
first discharge valve 321 has its lift regulated by the first stopper 324, while the
5 second discharge valve 322 has its lift regulated by the second stopper 325.
Accordingly, mere securement of the stopper end 326 makes it possible to
extremely easily regulate the lift of each of the first and second discharge valves
321 and 322. At the same time, the first and second discharge valves 321 and
322 can be installed at respective positions aligned with first and second discharge

10 ports 328 and 329, bringing about such an effect that assemblage can be
effectively and easily accomplished.

The valve mechanism may be of a construction as shown in Fig. 11.
InFig. 11, reference numeral 331 represents a first discharge valve, and reference
numeral 332 represents a second discharge valve connected with the first discharge

15 valve 331 at a valve end 333 and formed integrally therewith. First and second
stoppers 334 and 335 are connected at a stopper end 336-and formed integrally
with each other with the valve end 333 fixed. The first and second stoppers 334
and 335 have bent portions 337 bent at respective angles 81 and 62 so that their
lifts can be hl and h2 at respective ends 338 and 339,

20 Because the first and second discharge valves 331 and 332 have
different lifts, the behavior of the refrigerant gas when the latter is discharged is
different and, by providing lifts appropriate to the numbers of revolutions or
performances, the discharge efficiency can be optimized. Also, an increase of the
fluid sound resulting from interference which would occur when the first and

25 second discharge valves 331 and 332 undergo similar behaviors can be prevented.
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sectional view of an essential portion of the valve nechanismas viewed
from an arrow Ain Fig. 1. 25 ~ In Figs. 1 and 2,
reference nuneral 101 represents @hipshadt His BapcReplded to conpress a

refrigerant gas in a space within jﬂ‘[ﬂ‘ﬂﬁ
9 i |

REPLACEVENT SWOST27402 r eci pro B Wi thin the REFPITERP 102

Ref erence numaral 103 represents a muffler having a muffler intake

port 104 defined th rei [i'h];%r:alv%un?ckchgr%s}nhnemy be of a construction as shown in Fig. 12.

In Fig. 12, reference numeral 341 represents a first discharge valve, and reference
numeral 342 represents a second discharge valve, and lifts are regulated by first
and second stoppers 346 and 347 of different lengths L1 and L2 as measured from
5 bent portions 343 of their stopper ends 342a to their free ends 344 and 345. In
view of the first and second stoppers 346 and 347 having the different lengths,
respective positions at which the first and second discharge valves 341 and 342
contact the associated stoppers when the refrigerant gas is discharged are different
and, therefore, respective behaviors of the first and second discharge valves 341

10 and 342 when the refrigerant gas is discharged are different and, by providing the
behaviors appropriate to the numbers of revolutions or performances, the
discharge efficiency can be optimized. Also, an increase of the fluid sound
resulting from interference which would occur when the first and second discharge
valves 341 and 342 undergo similar behaviors can be prevented.

15 Alternatively, the valve mechanism is of a construction as shown in
Fig. 13. InFig. 13, reference numeral 351 represents a first discharge valve and
reference numeral 352 represents a second discharge valve. A retaining portion
353 of a first stopper 351a and a retaining portion 354 of a second stopper 352a
have different lengths Al and A2, respectively, and in view of this, respective

20 lengths S1 and S2 of effective valve portions 355 and 356 of the associated
discharge valves are different from each other whereby the discharge valves have
different frequencies of vibration. The difference in frequency of vibration
renders the resonance, produced by the discharge valves when the refrigerant is
discharged, to be different and, therefore, an effect of improvement of the

25 discharge efficiency which would occur when resonance takes place can be

properly adjusted to the different numbers of revolutions. At the same time, an
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refrigerant gas. ——Reference-nuneral 105 represents a
suction gasket, and reference 5_. nuneral 106 represents a suction reed

pl ate having two suction ports 1

havi ng a reed val ve 107. Referen@ﬁ%etH“BMMwﬁ 108 represents a val ve
1b4

the reed valve 107. Also, the val MHj
di scharge porwO¥¥27402a first di scharge v

cl osi ng

n | lei n in alignment with
ncl udes a first
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the first discharge port 111, a first pass hole 112a, a

second di scharge port_ 113 10 a second di scharrg_: val ve 114 for

sel ectively oWemasey ofnthechissinggsound resulting from inte
second pass hol e 114a. Tgtg first and second di scharge val ves 112 and
114 are secur&eperged phep
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chanmbers . 119 and, 120. respecti v.el . co icating with the
por Tbet} 10 i Rpber-qr rebiifns, ke bripg pbout an ctfeet of optimization

at the high number of revolutions and the low number of revolutions when an
inverter drive is carried out.

Also, because the proper value resulting from the resonance of the
discharge valves varies relative to changes in flow resulting from changes in load,
it has an effect of optimizing at a high load and also at a low load.

Fig. 14 illustrates an exploded view of another modification of the
compressor valve mechanism of the present invention. First and second discharge
ports 403 and 404 are defined in a recess 402 in a valve plate 401, and first and
second discharge valves 405 and 405a are arranged within the recess 402 in the
form as connected at a valve end and formed integrally with each other.

First and second stoppers 407 and 408 are connected at a stopper end
409 and are formed integrally, and the valve end 406 is fixed within the recess
402 by pressing the valve end 406 by means of a fastening portion 410 of the
recess 402 to thereby allow the relative positions of the first discharge valve 405
and the first discharge port 403 to be determined and also allow the lift of the first
discharge valve 405 to be determined by the first stopper 407, Likewise, the
relative positions of the second discharge valve 405a and the second discharge port
404 are determined and the lift of the second discharge valve 405a is determined
by the second stopper 408. In addition, by rendering the recess 402 to have a
depth equal to the sum of the stopper end 409 and the valve end 406, the stopper

end 409 can be press-fitted and formed on the same plane as a valve plate 401,
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di scharge chanber 119 accormodates—the first discharge valve 112 and
comuni cates with the first pass hole 112a, while the second di scharge
chanber 20 120 acconmodat es t%ﬁmm&iﬁﬁ gge val ve 113 and

communi cates with the seconEymtH pl4a. Both the first and
second pass holes 112a and 114a |{# hillfiate with the di schar ge

muf fler 121. WO9727402 #land t he eff ectrariyreiontie
conpressor val ve mechani sm construct ed as herei nabove described will
now be di scussed. 25 As a result of reciprocating
movenent of t hangpasuctionchamber 442, a first dxscha:rgg@hambelgélﬁ and 2 sroond wlisshatgeom

the muffler intake port 104 into the suct
10 chamber 414 can be formed in a cylmder head 411 by the valve plate 401, the

stopper end 409 and a discharge gasket 410.
Thus, by press-fitting the valve end 406 in the recess 402 by means
5 of the stopper end 409, within two discharge chambers, discharge ports and
discharge valves, one for each discharge chamber, can easily be formed,
exhibiting an excellent workability. Also, the hissing sounds of the refrigerant
resulting from selective opening and closure of the first discharge valve 405 are
generated within the first discharge chamber 413, while the hissing sounds of the
10 refrigerant resulting from selective opening and closure of the second discharge
valve 403a are generated within the second discharge chamber 414. Because both
of them do not interfere with each other, generation of abnormal sounds resulting
from the interference of the refrigerant sounds can be eliminated.
' As hereinabove described, according to the present invention, the
15 compressor valve mechanism in which mounting of the discharge valves is easy,
accompanied by a favorable workability can be obtained.

Also, the compressor valve mechanism capable of exhibiting a
favorable discharge efficiency and minimizing noises of interference of the
refrigerant gases and, hence, minimizing noise emission can be obtained.

20 Also, the compressor valve mechanism wherein the first and second
discharge valves and the first and second stoppers can easily be fixed can be
obtained.

(Embodiment 3)
Hereinafter, a third embodiment of the present invention will be

25 described with reference to Figs. 15 to 19.
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chamber 118 t hrough the suctiensuffler 104 and then drawn into the

cylinder 102 fromthe suction ports 110 by the effect of selective
openi ng and cl osure of the This Sheet e 107.

The refrigerant gas conpressed WM _|%der 102 is discharged 5
into the first and second disc ?ﬂghﬁg’; 119 and 120 after having

f1 owed wo dirgaoh the first™eMotige i scharge port spaplsbofiidthel 13 by
the effect of selective opening and closure of the first and
second di scharge val ves 112 and 114. Because the first and second
di scharge chanbers 119Refsfbnée Guatepall S0 eepresents an elepridaliiyedperate@fsealggr ant
gas flows generated by the discharge do not interfere with 10 each ot her

around the ficompressar &eoehich diompressge elethents S0B2 andich Thmpaexior hatitc 505

the refrigerant gas flows snmoothly through the first and second di scharge
ports integratedratith 28 clettio mbitory594 axe ¢lasticaliy gupgortedewithincippeg@nd
efficiency can be avoided . Which has been hitherto caused by an

i nt er f er enceldenzsgions of kasalad sasing 5@ by means of springs §0€char ge val ve 112
and anot her flow around the second, di scharge val ve 114. 15 .

As descr bed her ei nabdteferepprnwnensl a9% mpresenispcylinderchlock wherein a grank-

shaft 509 is supported by a bearing 508 and a piston 512 is connected to an
eccentric portion 510 thereof by means of a connecting rod 511. Reference
numeral 513 represents a valve plate provided with a suction port 514 and a
discharge port (not shown), and reference numeral 515 represents a reed valve for

10 selectively opening and closing the suction port 514, Reference numeral 516
represents a cylinder head.

Reference numeral 517 represents a suction muffler coupled in a
passage 518 extending from the suction port 514 to the suction muffier 517.
Reference numeral 519 represents a refrigerant flow branch tube provided so as

15 to open into a portion 519’ of the passage 518. Reference numeral 520 represents
a refrigerant intake port of the suction muffler 517. Reference numeral 521
represents a suction pipe extending through the sealed casing 502 so as to confront
the refrigerant intake port 520.

The operation of the electrically-operated sealed compressor

20 constructed as hereinabove described will now be described.

When the reed valve 515 is open during a suction stroke of the
compressor 501, the refrigerant gas flows from the suction muffler 517 into the
cylinder through the passage 518. When the piston 512 elevates into a compres-
sion stroke, the reed valve 515 is closed to abruptly interrupt the flow of the

25 suction gas within the tube 517, accompanied by an increase in internal pressure,

allowing the flow from the opening 519” into the refrigerant flow branch tube 519.
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conprises a piston 101, a cylinder—162—acconmodating the piston 101, a reed
val ve 107 for selectively opening 28 ‘LT a suction nuffler 103 and

suct.i on ports 110, a val ve) o 1 ng two di scharge ports 111
and 113 and two pass holeq #la, two di scharge valves 112
and 114 nounted on the valve 20 311 #E cylinder head 117 having a
suction chanbwosiafwand two di scharg chanbers 119 ERETIRZNHIA

di scharge gasket 116 for sealing the valve plate 108 and t he
cylinder head 117, and a discharge nuffler 121. The first discharge chanber
119 accommodat es t he fiPurngi thehsihsequent uctiar stigkec AnRREABYE JUCHUS ¥ he
first di schardge.pprt 111 _and the first pass hole 112&.Wnile t.he
second di schadgeeloped withim dase cylindsr focellavh dbe sefmigarant a5 19 e imeAptely o) ve

114 and comruni cat es with the second di ar t 3 and the
second pass héhppled frompthe refrgezant; flow branc?: tu%esﬁ s that the ré geran? can

efficiently be charged into the cylinder without loosing the flow inertia of the
5 refrigerant.

Accordingly, there is no possibility that the efficiency of charge into
the cylinder becomes worse as a result of the intermittent flow of the sucked
refrigerant gas such as occurring in the prior art and the suction efficiency can be
maintained and improved.

10 As shown in Fig. 17, a refrigerant flow branch tube 522 may be
accommodated within the suction muffler 517, and this can simplify the structure
of the muffler 517 along with improvement in suction efficiency.

Alternatively, as shown in Fig. 18, refrigerant flow branch tubes 523
and 524 of different lengths are structured integrally with the suction muffler 517

15 and connected with the passage 518.

In such case, where the number of revolutions of the electrically-
operated sealed compressor is, for example, 50Hz and 60Hz, it is assumed that
the shorter refrigerant flow branch tube 523 and the longer refrigerant flow branch
tube 524 are tuned to 60Hz and 50Hz, respectively. Gas columns within the tuned

20 refrigerant flow branch tubes 523 and 524 resonate at the respective numbers of
revolutions. During closure of the reed valve 515, the refrigerant gas is charged
in the refrigerant flow branch tubes 523 and 524, but during opening of the reed
valve 515, the function of the refrigerant flow branch tubes 523 and 524 are
accelerated in synchronism with the cycle of flow into the cylinder.

25 By so doing, with the single muffler structure, an optimum suction

efficiency can be improved at a plurality of numbers of revolutions.
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and ‘seébnd di scharge chanbers 119 and 120 are corrpl etely separated from

each ot her by the di scharge gasket—ti6—to-f orm respective

i ndependent spaces, while Thlsggeetrhtge f| rst and second pass hol es
112a and 114a conmmuni cate with the h‘“ ge rruffler 121. This
construction elimnates int erfere%ﬂﬂ""’ﬁﬂ” M ant gas fl ows which
has been hith 4 g ysed by si mul t ction of refrl erﬁn{;g

gas into a sin I'scharge chanber through two di scharge h

avoi di ng a lowering of the dlscharge eff|C|ency

As shown in Fig. 3, firpis t@BgnﬁﬁE r‘ijih'é? on, &%%Eﬂ%raniﬂow

may have different vol unes shown’ I n and 2.
10 branch tubey 52@ R B W&&@%&%&&M Wathin e HfuheesepL gas
i s di scharged into the first and second di scharge chanbers 122 and

123 through t Genifarfeffectdn be obtained even though they are structured separately.
Alternatively, as shown in Fig. 19, a refrigerant flow branch tube
5 525 may be accommodated within the suction muffler 517 and opens at 525” in
the vicinity of the suction port 514.
By so doing, the flow inertia of the sucked refrigerant gas can be
maintained and improved in the vicinity of the suction port 514, and the time lag
~ which would occur when the refrigerant gas is charged into the cylinder after
10 having passed from the refrigerant flow branch tube 525 through the suction port
514 during the opening of the reed valve 515 can be minimized to further improve
the suction cfficiency.
It is to be noted that in the foregoing description, the refrigerant flow
branch tube 525 has been accommodated within the muffler 517, similar effects
15 can be obtained even though they are structured separately.
In Figs. 15 to 19, the refrigerant intake port 520 of the suction
muffler 517 is formed so as to have a cross-sectional area smaller than the suction
port 514.
By the effect of maintenance and improvement of the flow inertia of
20 the refrigerant flow branch tubes 519, 522, 523, 524 and 525, noise can be
effectively reduced by throttling the section of the refrigerant intake port 520
which is an outlet for emission of noise into the sealed casing 502, without
causing the efficiency of charge of the refrigerant into the cylinder to become
WOTSE.
25 As hereinbefore described, according to the present invention, the

intermittent flow phenomenon of the refrigerant gas hitherto observed can be
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second di scharge ports 111 and 113 by the effect of selective opening and

cl osi ng of the first and second di scharge valves 112 and 114.

It i's to be noted here that intemmishdeinh BsthRefREQE Of the refrigerant gas
15 tends to generate an undesi [} pul sation in the discharge
chambers, and arelativel H Mﬂﬁ;ﬂaw| on causes, as a pulsation
source, an i ncweageMbn vi brati on ‘% se. Accord| ngPCOIRIT01Z0 esent
i nvention, however, because the first and second di scharge chanbers
122 and 123 have different vol unes and, hence, have di fferent

frequenci es ofessenedaandothe flow inestini egarbenmaiptained and improvedy sesuliing in go 20
muf fler 121 through the first and second pass holes 112a and 114a at the
di fferent 1mPf°"FF’éﬁhEh81°§§n&fﬁ‘BEﬂ°§at ion, thus av0| ding an increase in

noi se whi ch may be caus by a,resonance refrj er nt gas_.fl ows

branch tube together, the structure can be simplified.

5 In addition, by structuring the plural refrigerant flow branch tubes
appropriate to the respective numbers of revolutions, an optimum suction
efficiency appropriate to the particular number of revolutions can be obtained.

Also, by cavsing the refrigerant flow branch tube to open in the
vicinity of the suction port, the suction efficiency can further be improved.

10 Yet, by rendering the refrigerant intake port of the suction muffler
to be smaller than the suction port, noise can effectively be reduced while
maintaining the suction efficiency.

Thus, as compared with the prior art electrically-operated sealed
compressor, advantageous effects of a high efficiency and low noise can be

15 obtained,

{Embodiment 4)

Hereinafter, a fourth embodiment of the present invention will be
described with reference to Figs. 15 and 20 to 23.

InFig. 20, reference numeral 19 represents a refrigerant flow branch

20 tube provided on the passage 518 and having a terminating end coupled with a

closed small chamber 530.

Todescribe the operation of the electrically-operated sealed compres-
sor constructed as hereinabove described, when the reed valve 515 is opened
during a suction stroke of the compressor 501, the refrigerant gas flows from the

25 suction muffler 517 into the cylinder through the passage 518. When the piston
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same f'r'equency of pul sation.

can- be

vol umes of the first and 25 sec shiBegkepphanbers 122 and 123.

12

10

15

20

consi derably reduced by approprl ately determning the

first and second
hol es 112b and 114b may hav ,aneters

WO 97127402 PCTIIP97/00130

512 elevates into a compression stroke, the reed valve 515 is closed to abruptly
interrupt the flow of the suction gas within the passage 518, accompanied by an
increase in internal pressure by the effect of a flow inertia to fill up the closed
small chamber 530 through the branch tube 519. Accordingly, no upstream flow
of the gas within the passage is halted. During the subsequent suction stroke, the
gas within the closed small chamber 530 immediately flows into the branch tube

519. Accordingly, the lag time in which the flow of the sucked gas becomes

discontinuous and no initial flow is sufficiently developed such as occurring in the
prior art can be reduced, accompanied by an increase in suction efficiency.

As shown in Fig. 21, a closed small chamber 533 may be
accommodated within the suction muffler 517. This construction is effective to
simplify the structure of the muffler in addition to improvement in suction
efficiency.

Alternatively, as shown in Fig. 22, refrigerant flow branch tubes 534
and 535 of different lengths and closed small chambers 536 and 537 of different
volumes are integrally structured with the suction muffler 517 and coupled with
the passage 518. In such a case, where the number of revolutions of the
compressor differs, with the single muffler structure, an optimum suction
efficiency can be increased at a plurality of numbers of revolutions. It is to be
noted that the length and diameter of each of the branch tubes 534 and 535 and/or
the volume of each of the closed small chambers may not be always limited to
those described above and either of them may be changed.

Again alternatively, as shown in Fig. 23, not only is a closed small
chamber 538 accommodated within the suction muffler 517, but also a refrigerant
flow branch tube 539 opens in the vicinity of the suction port 514. With this
structure, any possible delay in flow of the gas can further be reduced.
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By t hé above-described constructi - | gas i s discharged
into the first and second di scharge chanbers 122 and 123 through the first
and - 5 second di scharge por%ﬁéﬂﬁﬂ&nkﬁ,}cgy the effect of selective

openi ng and cl osi ng of t econd di scharge val ves 112
and 114. Thereafter, the refriger giglH

ﬂ ,Eas in the first and second
di schar ge chaM@p%274822 and 123 is to the PCHIRZNAE3Y) e

nmuf fl er 121 through the first and second pass holes 112b and 114b.

Because the two pass holes 112 nd 114b have di{ferent diangters,
refrigerant 10 gas Arordinglys becapse dhe suctign sfficiincy asrhe yiseeaged, the

ool SSRGS U B S g5
cuor S0, o0 | REGESGubR AR SO FRIEA PR SREeB o

frequency of e intake port 520 which provides an outlet through which noise is expelled into

5 the sealed casing 502, the noise can be reduced.

As hereinabove described, according to this embodiment of the
present invention, the discontinuity of the refrigerant gas hitherto observed in the
prior art suction system can be lessened and the suction efficiency can be
increased, accompanied by an improvement in muffling performance of the

10 muffler.

If the closed small chamber is disposed within the suction muffler,
the structure of the suction muffler can be simplified. Also, if the closed small
chamber is so structured as to correspond with the number of revolutions, the
optimum efficiency can be increased at the plural numbers of revolutions.

15 Moreover, by disposing an opening of the closed small chamber in the vicinity of
the suction port, the effect thereof can further be increased. Yet, because in terms
of performance the cross-sectional area of the intake port of the suction muffler
can be reduced to a value smaller than the suction port, the muffling performance
can be sufficiently increased to provide a quiet compressor having a high

20 performance,

Although the present invention has been fully described by way of
examples with reference to the accompanying drawings, it is to be noted here that
various changes and modifications will be apparent to those skilled in the art.
Therefore, unless such changes and modifications otherwise depart from the spirit

25 and scope of the present invention, they should be construed as being included

therein.
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pul sation. 15 shomn In Frg-— 5, —the cylinder head 117
may- have a m Xxi ng chanber ﬁ&j i ed t herein, which conmuni cates
with-first and second di scharge °$39b and 120b t hrough
first and second conmuni cati on holes 126, respectively.

The m xi ng chanber 127 al so conmuni c di schar ge
muf fl er 121 WO ®RIW2a pass hol e 128. 20 BYCT/IRS7/00130
above-descri bed construction, a refrigerant gas is discharged into

the first and second di scharge charrberslkéﬁ\zg and 120b through the first and
second di scharge ports 111 and 113 byq fect of selective opening and

cl osi ng the f.irst and C dlschar e valves 112 and 114.
Because t he #rrstAQr?Eean all '°Pe§§%§ﬁﬁaa‘?§ewa¥ ng 119b and 120b are
separated from each er, 25 refrigerant gases discharged thereinto do
not interfere with® Tot her and, hence,

a cylinder head mounted on said cylinder and having a suction chamber
5 defined therein and first and second discharge chambers defined therein;
a piston accommodated in said cylinder; and
a valve mechanism comprising:
a suction muffler;
a valve plate having at least one suction port defined therein, first
10  andsecond discharge ports defined therein, and first and second pass holes defined
therein, said first discharge port and said first pass hole communicating with said
first discharge chamber, said second discharge port and said second pass hole
communicating with said second discharge chamber;
first and second discharge valves mounted on said valve plate and
15 accommodated in said first and second discharge chambers, respectively;
a suction reed having a reed valve for selectively opening and closing
said suction port;
idischarge gasket for sealing said valve plate and said cylinder head;
and
20 a discharge muffler;
wherein said first and second discharge chambers are separated from each
other by said discharge gasket to form respective independent spaces; and
wherein said first and second pass holes communicate with said discharge

muffler.

AR
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do -not | ower the discharge efficiency. The refrlgerant gases in the first

and tHasBeeﬁEeplace second
di scharge chanbers 119b and 120b are %m d into the m xing

chanber 127 after having been throttl t and second

conmmuni cati on hol es 125 and se t he di schar e
refrigerant gWes21482internittently perfor med, t hef‘%ﬁrggf'@

However, because the refrigerant gases are throttled by
2.  The electrically-operated sealed compressor according to claim 1, wherein

said first and second discharge chambers have different volumes.

3. The electrically-operated sealed compressor according to claim 1, wherein

said first and second pass holes have different diameters.

5 4.  An electrically-operated sealed compressor comprising:

a cylinder;

a cylinder head mounted on said cylinder and having a suction chamber
defined therein, first and second discharge chambers defined therein, and 2 mixing
chamber defined therein;

10 a piston accommodated in said cylinder; and
a valve mechanism comprising:
a suction muffler;
a valve plate having at least one suction port defined therein, first
and second discharge ports defined therein, and a pass hole defined therein, said
15 first and second discharge ports communicating respectively with said first and
second discharge chambers, said pass hole communicating with said mixing
chamber;
first and second discharge valves mounted on said valve plate and
accommodated in said first and second discharge chambers, respectively;
20 a suction reed having a reed valve for selectively opening and closing
said suction port; |

a discharge gasket for sealing said valve plate and said cylinder head;
-

a discharge muffer Y R
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5 the first and second comuni cm 126, such a pul sation

s - relatively snmall. Furth&krﬁbeeq;asg e._m xi ng chanber 127 acts as a

space al l eviating intermtt ety Wi ng into the discharge
muffl er 121 through the pass hole ordingly, pulsation

I nside the discharge nuffler 121 is re e refrigerant
gas flows snO¥ORI402% hus consi derably reduci ng noi se gener apGCTAPI7/E30

It is to be noted here that although in the above-described enbodi -

ment the valve plate 108 has been described as having two suction ports
110, it s etr@av@%grsyamcgn@gls@#rmhambws are substaptindy,sepatated 2)
Hereinafter, .a secqQnd, enbodi nent, of .t he present, i nvention will be 15
descri bed wi f1om said Teixing glgpqrtgaegsby Wé glsf arge gasket but communicate withisgid 6 | s

an expl oded vi.ew of a, conpr.essor, val ve nmechani.s ) . ,
P mixing cImmbcr Wik first and second comniunication holes defined in said cylinder

head; and

5 wherein said pass hole communicates with said discharge muffler.

5.  An electrically-operated sealed compressor comprising:
a cylinder;
a cylinder head mounted on said cylinder and having a suction chamber
defined therein and a discharge chamber defined therein;
10 a piston accommodated in said cylinder; and
a valve mechanism comprising:

a valve plate having at least one suction port defined therein and first
and second discharge ports defined therein, said suction port confronting said
suction chamber, said first and second discharge ports confronting said discharge

15  chamber; |

first and second discharge valves mounted on said valve plate and
accommodated in said discharge chamber for selectively opening and closing said
first and second discharge ports; and

a suction reed having a reed valve confronting said suction port for

20 selectively opening and closing said suction port;
wherein said first and second discharge valves are connected at 4 valve end
and formed integrally therewith, said first and second discharge valves being fixed

to said valve plate with said valve end secured thereto.
N

R R
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according to the second enbodi nent of the present invention, while Fig. 7
is a cross-sectional view @his SHaet BBSRA RehcefOr L | ON taken along line

VIIT-VII in Fig. 6. ' and 7, reference nuneral
]lH "H ﬂﬂﬁ s a refrigerant gas in a
rocatinglyp@f/ i n

201 represents a piston operable 20

space within | r 202 when it '
the cyli nder %ﬁ%’?@&:rence nunmer al 203 represents a nﬁ'ﬁ??dg}%avi ng
a muffler intake port 204 defined therein for sucking the

refrigerant ggs. ically-operated seala{@hBRESor B dihg #Pclaine B] WhBRS @
suction gaskefg, an h‘r’geg%cr?clsg oygrae se%um&*ral 206 represgentsaa suction reed

EZVi ng a reedgydl i@t 48d secdrlf dikEHABE: valves have different lengths as measured from

said valve end.

7.  The electrically-operated sealed compressor according to claim 5, wherein

5 said first and second discharge valves have different widths.

8.  The electrically-operated sealed compressor according to claim 5, further
comprising first and second stoppers mounted on said valve plate for regulating
lifts of said respective first and second discharge valves, said first and second
stoppers being connected at a stopper end and formed integrally therewith, said
10 first and second discharge valves being fixed to said valve plate with said valve

end secured thereto by said stopper end.

9. The electrically-operated sealed compressor according to claim 8, wherein
said first and second stoppers have different angles of inclination as measured

from a bent of said stopper end.

15 10.  The electrically-operated sealed compressor according to claim 8, wherein

said first and second discharge valves have different lengths as measured from a

bent of said stopper end to a free end of each stopper.

11.  The electrically-operated sealed compressor according to claim 8, wherein

said first and second stoppers each have 2 retaining portion of a different length.

RN 0 WY
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nureral 208 represents a valve at e havi ng tvche@uctlon ports 210 defi ned

therein I n allgnnent\Mt gmﬁﬁa 207. Also, the valve plate
208 includes a firs d|scha first discharge valve 212
for selectively opening and cl osi first discharge port 211, a

:;Cg(r:]?i \cj;isgh%r&% ;nglgl Ogl rséc'?he seigngrg?s\éﬁ!ﬂ\rlge port f%%ﬂ]!& %ass
g(r)llde;lilg?é ecte . " The first and second di scharge val ves 212
A e B Ao dlectrically-apeibiel (EAEH oGt ackEAiTy & cifint 8] WfeDH! 2140

said valve plate has a recess defined therein for accommodating said first and

second discharge valves, said first and second discharge valves being fixed to said

valve plate with said valve end secured thereto by said stopper end by allowing

5 said stopper end to be press-fitted into said recess.

13.  An electrically-operated sealed compressor comprising:
a sealed casing;
_compressor elements accommodated in said sealed casing and having an
electric motor, a cylinder, a piston, and a crankshaft;
10 a suction muffler accommodated in said sealed casing;
a valve platc mounted on one of said compressor elements and having a
suction port defined therein;
a reed valve for selectively opening and closing said suction port;
a passage extending from said suction port to said suction muffler; and
15 a refrigerant flow branch tube opening into a portion of said passage for

allowing a sucked gas to flow thereinto and flow out therefrom.

14.  The electrically-operated sealed compressor according to claim 13, wherein

said refrigerant flow branch tube is accommodated in said suction muffler.

15. The electrically-operated sealed compressor according to claim 13, further
20 comprising another refrigerant flow branch tube to improve an optimum suction

efficiency according to the number of revolution.

R R
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W th t'He val ve end 214b secured t0 the valve plate 208 by neans of a

fastener 10 215. ThisSheetHaE@éeeR 4 numeral 216 represents

a di scharge gasket interposed EBHHival ve plate 208 and a

cylinder head 217. By the effect of ' ' t he di scharge gasket
uc

216, a suctiomg,@)ﬁgggi 218 confronti lon port 210 d a
di scharge chanmper 219 confronting the discharge ports 211 angcfwgpga 15
formed in the cylinder head 217. The di scharge chanber 219 conmuni cates
W t h aedi SQhabEetﬂﬂaﬁ?Jopéra?éﬂJscmbd comprasscracberdiisg tokddim 13, wherein
The suction reed 206, the valve plate 208 and the cylinder head 217
are sequent i alshid xidgdrantpol drshchutube has 4 openingidispesed inf the vécinity iofidaid 202
by means of bolts 200.

suction port.

17.  The electrically-operated sealed compressor according to claim 13, wherein
5 said suction muffler has a refrigerant intake port having a cross-sectional area

smaller than said suction port.

18.  An electrically-operated sealed compressor comprising:
a sealed casing;
compressor elements accommodated in said sealed casing and having an
10 electric motor, a cylinder, a piston, and a crankshaft;
a suction muffler accommodated in said sealed casing;
a valve plate mounted on one of said compressor elements and having a
suction port defined therein;
a reed valve for selectively opening and closing said suction port;
15 a passage extending from said suction port to said suction muffler; and
a closed small chamber formed so as to open into said passage through a

branch tube for allowing a sucked gas to flow thereinto and flow out therefrom.

19. The electrically-operated sealed compressor according to claim 18, further
another closed small chamber formed so as to open into said passage through
20 another branch tube for allowing a sucked gas to flow thereinto and flow out

therefrom.

R O o

THIS SHEET HAg BEEN
REPLACED

37



20 The operation and the effeet—of the conpressor valve

mechani sm constructed as herei nabove descri bed will now be
di scussed. A%is Snebt@filBden RiplatedCi procati ng novement of
the piston 201, a refr- I ger

roduced fromthe nmuffler
I ntake port 204 into the suction m mHUWﬁ\ZIB t hrough the suction
muf fl er 203 XVQI9¥2748 drawn into the by RCEAIPETAOLWt Of
sel ective opening and closure of the reed val ve 207.
15

20. The electrically-operated sealed compressor accordit;g to claim 18, wherein

said closed small chamber is accommodated in said suction muffler.

21. The electrically-operated sealed compressor according to claim 18, wherein
said closed small chamber is open into said passage in the vicinity of said suction

5 port.
22. The electrically-operated sealed compressor according to claim 18, wherein

said suction muffler has an intake port defined therein and having a cross-sectional

area smaller than said suction port.
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The refrigerant gas conpressed within the cylinder 202 i s di scharged
Into the discharge chanber 219 after having flowed throug the first and

second di scharge ports 211 and 213 by the effect of selective
opening and cl osure of the first and second di scharge val ves 212
and 214 and t Rggefdsas 1 nto the discharge 5 nmuf f | er 221pgivrorgsa he
pass hol es 214a. In Fig. 7, because the first and
second di scharge val ves 212 and 214 are integrally fornmed with each
other in the formas connected through the val ve end 214b, it has an
effect that nere securenent of the valve end 214b to the val ve pl ate
208 through the fastener 215 makes it possible to install the first and
second 10 di scharge val ves 212 and 214 accurately and easi y at

respective positions aligned with the first and second
ports 211 and 213 anﬁ,'lglerfefore, assenbl agxio‘ 02

di schar ge

108 11
1O '

104

Fig.2
m 18 12
|\ /

Oy

-112a

7
118

Nl 14a

1714



can be extrenmely easily carried out. As shown in Fig.
8 illustrating a sectional diagramof an essenti al portion of the
conpressor val ve nmechanism first and second di scharge val ves 15 211a
and 213a may have different |lengths DI and D2 and, in view of the

di fference i n‘bgwﬁm t hey have different frequencies of vi by@Eiipoioossbhe

di fference I'n frequency of vibration renders the resonance,
produced by the di scharge val ves when the refrigerant is

di scharged, to be different and, therefore, an effect of

I mprovenent of the discharge efficiency which would occur when resonance
takes 20 placefagp_hg properly adjusted to the different nunbers of
revol utions. At the sapg, tine, ?Ezincrease of the hissing sound
resulting frominterference of bund ! whi ch li223ener ated when they
have .t heir resonant freguencie Q. ot-he

1177

3’ 123 114 1l4a

‘/"‘“2b

177

114b
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can be avoi ded, thereby providing a high efficiency and a | ow noi se

property. It is to be noted that because a proper
val ue can be chosen with 25 respect to the nunmber of revolutions, it
can bring about an effect of optimzation _

16 _ wo 97hez2t N€ hi gh nunmber of revolutions and the jayppigenr of
revol uti ons when an

Fig.5
l1l\ll?b l£2
—125
~127
H7- 128
—[26

212

217 2i5
200 29
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inverter drive is carried out.
proper value resulting fromthe resonance of the

varies relative to changes in flow resulting from changes in | oad,

Al so,

because t he

di scharge val ves

5

it has an effect of optimzing at a high Ioad and also at a | ow | oad.

As shown in R

may have different wdths W and W2 and,
t hey can have different frequencies of vibration.

wi dt h,

di fference in frequency of
produced by the discharge val ves when the

to be different an

di scharge efficien yl
properly adjusted to the differ

.t her

thi

fore,

978740k 1 ' St and second di scharge val ves 211b 130
in view of the difference In

The

vi bration renders the resonance,
refrigerant

10
an effect of

| mpr ovenent

I s di scharged,
of the

woul d occur when resonance takes place can be

2"13nunbers ofzmol utions. At the same

tinme, an |
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i ncrease of the hissing sound resulting frominterference of sound which is
gener ated when they have their resonant frequencies close to each other can
be 15 avoi ded, thereby providing a high efficiency and a | ow noi se
property. It is to be noted that because a proper

val ue can be Yh%so i th respect to the nunber of rexeayrdreoun0, it
can bring about "an effect of optimzation at the high nunber of
revol utions and the | ow nunber of revolutions when an i nverter
drive is carried out. 20 Al so, because the proper val ue
resulting fromthe resongpce of the di scharge val ves varies
relative to changeE-Ag.f w resulting fromchanges in | oad, It has
an effect of optimzing at a high | oad andnéj'sa at a | ow | oad.

Fig. 10 illustrates an expl oded view of a | 'Qation of the
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conpressor val ve nechani smof the present invention. Reference nuneral 321

25 represents a first discharge valve, and reference nuneral 322
represents a second di scharge val ve connected with the first

di scharge val ve 321 at a valve end 323

17 , %@g fornmed integrally therewith. First anccraremdldo

st oppers 324 g’r?o’? are connected at a stopper end 326 and forned
integrally with each other. By fixing t he val ve end 323 by neans of

a set pin 327 formed on the stopper end 326, the

Fig.11

71
33 | 334

6714



first-discharge valve 321 has its lift regulated by the first stopper 324,
while the 5 second di scharge valve 322 has its |lift regulated by the

second stopper 325. Accordi ngly, mere securenent of the stopper end
326 makes it possible to extrenely easily regulate the lift of each
of the first apgdomPgrnd di scharge val ves 321 and 322.pcavpvimes1iane
time, the first and second di scharge val ves 321 and 322 can be

installed at respective positions aligned with first and second di scharge
10 ports 328 and 329, bringing about such an effect that assenbl age can
be effectively and easily acconpli shed. The
val ve nmechani sm may be of a construction as shown in Fig. 11. I n
Fig. 11, reference_nuner 331 represents a first discharge valve, and
reference i al/ 332 represents a second di scharge val ve connect ed
with-the first discharge 15 valve 331 at a valve epd, 333 and forned
integrally therewith. First_and s d 335 are
connected at a stopper end i
other with the valve end 333 fi xes ok t oppefs 334

and 335 have bent portionsagié i Ve [err]1l and [err]2
so that their lifts : v ave ends 338 and 339
S5la
351
- 355

7/14



20 : Because the first and second di scharge val ves 331 and

332 have different lifts, the behavior of the refrigerant gas when
the latter is discharged is different and, by providing lifts
appropriate to the nunbers of revolutions or per f or mances, the
di scharge effjci can be optimzed. Also, an increase of pt-98por00130
fluid sound rg§ﬁﬁﬁﬁﬁb frominterference which would occur mﬁen the first
and 25 second di scharge val ves 331 and 332 undergo simlar behaviors
can be prevented. 18
Fig.15
si0 \5'3 \507 515 g3
S02 XY = 516
1
505 ANANE N 7 514
N )
\2 519
Y 518
508
509 [ 517
1 § N
" = {
a ;
504 521
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The val ve nmechani sm may be of a construction as shown in Fig.12. In
Fig. 12, reference nuneral 341 represents a first discharge valve, and

ref erence nuneral 342 represents a second di scharge val ve, and
lifts are regulated by first and second stoppers 346 and 347 of
different |eng *@?and L2 as nmeasured from 5 bent porcTaPSH®3B Of
their stopper endﬂ 42a to their free ends 344 and 345. In vi ew of

the first and second stoppers 346 and 347 having the different |engths,
respective positions at which the first and second di scharge val ves 341 and

342 contact the ?f250|ate ﬁﬂhen the refrigerant gas is
di scharged are dlff 247 8 PN, dfore, respective behaviors of
the first and second dlscharge val Ygs 31 10 and 342 when the

refrigerant gas is discharged are

d, by prOV|d|ng t he
behavi ors appropriate to the nunbel

;lons perfornances, t he
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di scharge efficiency can be optim zed. Al so, an increase of the fluid sound
resulting frominterference which would occur when the first and second

di schar ge val ves 341 and 342 undergo simlar behaviors can be
prevented. 15 Alternatively, the valve nmechanismis of a
construction as shown in Fig. 13. In Fig. 13, referqrqgapsmampal 351
represents 61?WW%H"%ﬁscharge val ve and reference nuneral 352
represents a second di scharge valve. A retaining portion 353 of a
first stopper 35la and a retaining portion 354 of a second stopper 352a
have different |engths A and , respeciiyely nd in view of this,
respective 20 Iengﬁ&@l/ d S2 of M 'ﬁﬂézval ve portions 355 and 356

of the associ ated di scharge va
wher eby the di scharge val ves have
vibration. The difference in frequency

/es ) rﬁéi' ferent from each other
t frequencies of
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renders the resonance, produced by the discharge val ves when the

refrigerant is di scharged, to be different and, therefore, an
ef fect of inprovenent of the 25 di scharge efficiency which would occur
when resonance takes place can be properly adjusted to the
di fferent nunggyemfear evol utions. At the sanme tine, an PCT/IP97/00130
19 I ncrease of the hissing sound resulting frominterference
of sound which is generated when they have their resonant
frequencies close to each other can be

Fig. 20
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avoi déd, thereby providing a high efficiency and a | ow noi se property.

It is to be noted that because a proper value can be chosen with 5

respect to the nunber of revolutions, it can bring about an effect of
optim zation at the high nunber of revolutions and the | ow nunber of

revol utions m@@g inverter drive is carried out.
. rgrmﬂmom
Al so, because %ﬁ%ﬁ%per val ue resulting fromthe resonance of the
di scharge val ves varies relative to changes in flow resulting from changes

in |oad, 10 it has an effect of optimzing at a high load and also at a
| ow | oad. s Fi g. W/l ustrates an expl oded vi ew of

anot her nndificatioA:z£7tﬁgZ? o] essor val ve nechani sm of the
present invention. First and second {{i sghar ge ports 403 and 404 are
defined in a recess 402 in a valve fglatd4j4Q1..and first and second
di scharge val ves 405 and 405a are ar{fang EShin the recess 402 in the 15

formas connected at a val ve end and}jfonjred | ral ith each other.
First and second stoppers 407 and 448 ar co‘é%aged éég st opper end
f

409 and are forned integrally, and tthe \ d within the
recess
L—-‘ﬁ
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402 by pressing the valve end 406 by neans of a fastening portion 410 of

t he recess 402 to thereby allow the relative positions of the first
di scharge val ve 405 20 and the first discharge port 403 to be
determ ned and also allowthe lift of the first di scharge val ve 405

to be determ ged.Byeihe first stopper 407. Likew se, the PCT/IP9760130| ve
positions of the second di scharge valve 405a and the second di scharge port
404 are determned and the lift of the second discharge valve 405a is

det erm ned by the second stopper 408. In addition, by rendering the
recess 402 to have a 25 depth equal to the sum of the stopper end 409

and the valve end 4 t d 409 can be press-fitted and
forned on the sane 8‘6}@ ég %E-lpﬁaéﬁﬂfﬁ P
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.

REPLATEMENT SHEET and a suction chanber 412, a first discharge

chanber 413 and a second di scharge chanber 414 can be formed in a
cylinder head 411 by the valve plate 401, the st opper end 409 and
a di scharge gasket 410. Thus, by press-fitting the
val ve end 406 _in the recess 402 by neans 5 of the stoppefm®ieende.
wthin two diggﬂy?w chanbers, discharge ports and pg’li.scharge

val ves, one for each discharge chanber, can easily be forned,

exhi biting an excellent workability. Al so, the hissing sounds of the
refrigerant resulting fromsel ective opening and cl osure of the
first discharge valve 405 are generated within the first discharge
chanber 413, while the hissing sounds of the 10 refrigerant resulting
from sel ective opening and cl osure of the second di scharge

Fig.26 PRIOR ART

i1

4 2
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val ve 405a are generated within the second di scharge chanber 414. Because

both - of themdo not interfere with each other _generati.on-of
abnor mal- sounds resulting fromthe interferengey CERENEISHEGE ant

gxds can be elim nated. Substitite Ish eﬁ e,
accot ding to the present invention, the 15 conpresso Lv gqg@?n sfmin
whi ch nounting of the discharge valves is easy, adbonga 3]
favorabl e workability can be obtai ned. Aot
conpr essor Thistendeneydbrds torbecabansied wifendhe iminffling geformapce of theamnffidylie

af -t ha

di schar ge eff|C|ency and m ni m zing noises of interfer
refrlgera 5 Qs and, hence, mnimzing noise em ssion can be obtained. 20
Al so, thg conpressor val ve mechani smwherein the first and second

di scharge valves and the first and second stoppers can easily be fixed can

" be Disclosure of the Invention




obt ai ned. ' 21
Referring now to Figures 15 to 19, reference nuneral megmﬁprgﬁggan

e Substitute sfﬁefﬁ‘ 157 &Aﬁc@ng 9

Brief Descripti f the Drawin:

The above and other objectives and features of the present invention will
become more apparent from the following description of preferred embodiments
thereof with reference to the accompanying drawings, throughout which like parts are

5 designated by like reference numerals, and wherein:

Fig. 1 is an exploded perspective view of a compressor valve mechanism
according to a first embodiment of the present invention;

Fig. 2 is a sectional view of an essential portion of the valve mechanism of Fig.
1;

10 Fig. 3 is a view similar to Fig. 2, but depicting a modiﬁcaﬁon thereof;
Fig. 4 is a view similar to Fig. 2, but depicting another modification thereof;



electrically-operated seal ed conpressor in which conpressor elenments 503
and a -~ conpressor unit 505 integrated with an
el astically supported wi t hi n upper and | ower
castng 502 by nmeans of springs 506. 5 Substitute shee
507 represents a cylinder block wherein a crank-
supported by a bearipyg. 548 adnewainilal Fl 2, but @ep ,
eccentric portion 510°thereof by means of a connecti hg® rence
nuner al  Skibd gHerésents a valve plate provided with ajsuction port 514
di scharge port (not shown), and reference nunmeral 51
val ve for 10 sel eigl Veliy anpexplodediipérspeative gviewe of uc icompressot valve

Ref erence nuneral 516 represents a cylinder head.

Ref er ence mechanism atording tsasecond embodimentof fthe presentpinsention;a

passage 518 extending fromthe suction port 514 to the suction muffler 517.

5 Fig. 7 is a sectional view taken along line VII-VII in Fig. 6;
Fig. 8 is a view similar to Fig. 7, but depicting 2 modification
thereof;
Fig. 9 is a view similar to Fig. 7, but depicting another modification
thereof;
10 Fig. 10 is a view similar to Fig. 6, but depicting a modification
thereof;
Fig. 11 is a perspective view of an essential portion of the valve
mechanism;

Fig. 12 is a view similar to Fig. 11, but depicting a modification
15 thereof;
Fig. 13 is a view similar to Fig. 11, but dcpicéng another
modification thereof; ' <
Fig. 14 is a view similar to Fig. 6, but depicting another modifica-
tion thereof;

20 ' Fig15isa sectional view of an electrically-operated sealed compressor;

Fig. 16 is a sectional view taken along line XVI-XVI in Fig. 15;
Fig. 17 is a view similar to Fig. 16, but depicting a modification
thereof’;
25 Fig. 18 is a view similar to Fig. 16, but depicting another

modification thereof;



Ref erence nuneral 519 represents a refrigerant flow branch tube provided so
as 157 to open into a portion 519" of the passage 518. Reference nuneral
520 represents a refrigerant intake port _fm ' l.er
517. Reference nuneral 521 r epr esenSubstitsii W@NM@R&,
t hrough the seal ed casing 502 so as to confront t r | gerfant
i ntake port 520. Fig. 19 is a view simildhaocopgs.alé
el ectrically-operated seal ed conpressor 20 con ct ed _as hersilngbove
descri bed muadification derdefScri bed. When the reed}val ve
515 is open during a suction stroke of the 0 de
refrigerant gas fl ovRigt 20nistheieswsimitan to Figl 46, bavatoordingHe an alternative
cylinder through the passage 518. Wen the piston 512 elevates into a
conpres- example of aFOMATESSRE, the reed valve 515 is closed to abruptly
interrupt the flow of the 25 _  suction gas within the tube 517, .
accorfpani ed by an i fige2dds ianview: smilar tprégs ?0g but depicting a modification

thereof;

Fig. 22 is a view similar to Fig. 20, but depicting another
modification thereof;

Fig. 23 is a view similar to Fig. 20, but depicting a further

10 modification thereof;

Fig. 24 is a sectional view of an essential portion of a conventional
compressor valve mechanism;

Fig. 25 is another sectional view of the essential portion of the
conventional compressor valve mechanism of Fig. 24; and |

15 Fig. 26 is an exploded perspective view of the essential portion of
the conventional compressor valve mechanism of Fig. 24. -
iled Description e Preferre im

Hereinafter, various embodiments of the present invention will be

described with reference to the attached figures.
20 (Embodiment 1)

Fig. 1 is an exploded view of a compressor valve mechanism
according to a first embodiment of the present invention, while Fig. 2 is a cross-
sectional view of an essential portion of the valve mechanism as viewed from an
arrow A in Fig. 1.

25 In Figs. 1 and 2, reference numeral 101 represents a piston operacle

to compress a refrigerant gas in a space within a cylinder 102 when it

9



allowing the flow fromthe opening 519" into the refrigerant flow branc

tube 519. 2 ! T
Buring the subsequent suction stroke, a negative pres REPLACEMEM SHEE

devel oped within the cylinder to aI I ow t he r &ubstjtuta

i nedi at e edfro refr t fl oy
that the remlgeﬁa%ﬁaaﬁoves within the tﬂdsmlbg ek PRAFYH |
Wi thout | OOSI n%fftlhre h];*lvﬁx\év | nerI‘ﬂer mtakc port 104 defined thérein for sucking the

refrigerant gas.
Reference numeral 105 represents a suction gasket, and reference
5 numeral 106 represents a suction reed having a reed valve 107. Reference -
numeral 108 represents a valve plate having two suction ports 110 defined therein
in alignment with the reed valve 107. Also, the valve plate 108 includes a first
discharge port 111, a first discharge valve 112 for selectively opening and closing
the first discharge port 111, a first pass hole 112a, a second discharge port 113,
10 a second discflarge valve 114 for selectively opening and closing the second
discharge port 113, and a second pass hole 114a. The first and second discharge
valves 112 and 114 are secured to the valve plate 108 by means of fasteners 115.
Reference numeral 116 represents a discharge gasket interposed
between the valve plate 108 and a cylinder head 117. - By the effect of sealing of
15 the discharge gasket 116, a suction chamber 118 communicating with the suction
ports 110 and first and second discharge chambers 119 and 120' respectively
communicating with the discharge ports 111 and 113 are formed. The first
discharge chamber 119 accommodates the first discharge valve 112 and
communicates with the first pass hole 1124, while the second discharge chamber
20 120 accommodates the second discharge valve 113 and communicates with the
second pass hole 114a. Both the first and second pass holes 112a and 114a
communicate with the discharge muffler 121.
The operation and the effect of the compressor valve mechanism
constructed as hereinabove described will now be discussed.
25 As a result of reciprocating movement of the piston 101, a refr-

igerant gas is introduced from the muffler iatake port 104 into the suction

10



5 refrigerant. Accordingly, there is no possibility
that the efficiency of charge into the cylinder hecones.werseqas a

result of the intermttent flow of the sucked | remfAoEeN
as-occurring in the prior art and the sucti onSebstitite ngeta
mai nt ai ned and i nproved. 10 . As shown i n, Ei a
refrigerant thamber 4b% througletheapctiory mudfler 104 and thea fute de
suction nuffler 517, and this can sinplify the struclute of
muf fl er 517 Samdhevsuetiompensy di8 by the effest iof rsebttl?/@itgnylg and closure o
Alternatively, as shown in Fig. 18, refrigerant flo _
and 524 of di"??‘gym 1|03ﬂgt hs are structured integrally with the suction
muffler 517 15 and_connected with the passage 518. _ .o

In such case, where thdPfE At A GRmpRassadwithin the cyliader; 0245 djscharged

5 into the first and second discharge chambers 119 and 120 after having flowed
through the first and second discharge ports 111 and 113 by the effect of selective

f the

opening and closure of the first and second dischargé valves 112 and 114.
Becat_xse the first and second discharge chambers 119 and 120 are formed
separately, refrigerant gas flows generated by the discharge do not interfere with
10 each other around the first and second discharge valves 112 and 114 and, hence,
the refrigerant gas flows smoothly through the first aﬁd second discharge ports
111 and 113. Accordingly, a lowering of the discharge efficiency can be avoided
which has been hitherto caused by an interference between a flow around the first
discharge valve 112 and another flow around the second discharge valve 114.
15 As described hereinabove, the compressor of the present invention
comprises a piston 101, a cylinder 102 accommodating thé piston 101, a reed
valve 107 for selectively opening and closing a suction muffler 103 and suction
ports 110, a valve plate 108 having two discharge ports 111 and 113 and two pass
holes 112a and 114a, two discharge valves 112 and 114 mounted on the valve
20 plate 108, a cylinder head 117 having a suction chamber 118 and two discharge
chambers 119 and 120, a discharge gasket 116 for sealing the valve plate 108 and
the cylinder head 117, and a discharge muffler 121. The first discharge chamber
119 accommodates the first discharge valve 112 and communicates with the first
discharge port 111 and the first pass hoie 112a, while the second discharge
25 chamber 120 accommodates the second discharge valve 114 and communicates

with the second discharge port 113 and the second pass hole 114a. Also, the first

11



operated seal ed conpressor is, for exanple, 50Hz and 60Hz, it is assuned
that - the shorter refrigerant flow branch tube oRger
refrigerant flow branch tube 524 are tuned t
respectively. Gas columms within the tuned 2@Gubstitutels
tubes 523 and 524 resonate at the respective nunbersjof
revol ut i ons. amlis¢enpdcdischarge ohartbersrld8cndal 2¢: a&l&mplﬁﬁ:
char ged in the refrigerant flow branch tubes]52 ue bt
during openi athestby the discharge gasket 114 tocfosmbrespectiveuindependent spiges, while
refrigerant flow branch tubes 523 and 524 are aeeetera T
synchr oni sm ®Pth thedixsy and sscond opass nhales hld 2ay andigkld4a communicate with the
By so doing, wth the gjngl ffler structure, an optimm suction

e1¥f i ci ency céwCE%raerfﬁvéiﬁéalit q"ﬁwmqwgm@n ehminatescinterirencs of refrigerant gas

5 flows which has been hitherto caused by simultaneous introduction of refrigerant

gas into a single discharge chamber through two discharge holes, thus avoiding
a lowering of the discharge efficiency. o
As shown in Fig. 3,‘ﬁrst and second discharge chambers 122 and
123 may have different volumes, unlike the embodiment shown in Figs. 1 and 2.
10 In the above-described construction, a refrigerant gas is discharged
into the first and second discharge chambers 122 and ‘123 through the first and
second discharge ports 111 and 113 by the effect of selective opening and closing
of the first and second discharge valves 112 and 114.
It is to be noted here that intermittent discharge of the refrigerant gas
15 tends to generate an undesirable pressure pulsation in the discharge chambers, and
a relatively large pulsation causes, as a pulsation source, an increase in vibration
or noise. According to the présent invention, however, because the first and
second discharge chambers 122 and 123 have different volumes and, hence, have
different frequencies of pulsation, the refrigerant gas flows into the discharge
20 muffler 121 through the first and second pass holes 112a and 114a at the different
frequencies of pulsation, thus avoiding an increase in noise which may.be caused
by 2 resonance of refrigerant gas flows flowing into the discharge muffler at the
same frequency of pulsation. Also, the pulsation in the discharge muffler can be
considerably reduced by appropriately determining the volumes of the first and

25 second discharge chambers 122 and 123.

12



23 "It is to be noted that in the foregoing
description, the refr Lger ?Et fl ;)}Nl 517 branch t uggs.T.SZE apd 524 havebe
ggtegﬁ ﬁggomﬁat ﬁgu\émht t Ihgy a?emsjt r ugt ured sepaubdtithive Mﬁeé&éﬁfﬁﬁgﬁg
Alternatively, as shown in Fig. 19, a refrigerant fl ;\jﬁ{‘g&mjai 595.
'[Sﬁg U?Z. ﬁ?t acg]?nlrﬁgagﬁ?[xih;rnp?rfﬂggﬁfiumm sabad pass By so_ddi np,
the flow i nﬁm different diamatersd refri gerant gas can b mai nt ai ned
and inproved in the vicinity of the suction port 514} and the tine |
whi ch woul d occur whe®¥ the abeve-dessribad constructionh arrgbnBarasigashe disgharpedr
after into the first and second discharge chambers 122 and 123 through the first and
5 second discharge ports 111 and 113 by the effect of selective opening and closing
of the first and second discharge valves 112 and 114. Thereafter, the refrigerant
-gas in the first and second discharge chambers 122 and 123 is discharged into the
discharge muffler 121 through the first and second pass holes 112b and 1.14b.
Because the two pass holes 112b and 114b have different diameters, refrigerant

10 gas flows pass therethrough at different speeds. Accordingly, the refrigerant gas
flows have different frequencies of pulsation when entering the discharge muffler
121, thus avoiding an increase in noise which may be caused by a resonance of
refrigerant gas flows flowing into the discharge muffler at the same frequency of
pulsation.

15 As shown in Fig. 5, the cylinder head 117 may have a mixing
chamber 127 defined therein, which communicates with first and second discharge
chambers 119b and 120b through first and second communication holes 125 and
126, respectively. The mixing chamber 127 also communicates with the discharge
muffler 121 through a pass hole 128.

20 By the above-described construction, a refrigerant gas is discharged
into the first and second discharge chambers 119b and 120b through the first and
second discharge ports 111 and 113 by the effect of selective opening and closing
of the first and second discharge valves 112 and 114. Because the first and
second discharge chambers 119b and 120b are separated from each other,

25

refrigerant gases discharged thereinto do not interfere with each other and, hence,

do not lower the discharge efficiency. The refrigerant gases in the first and

13
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10 havi ng passed fromthe refrigerant flow branch tube 525 through the

sucti onh port

It-iis to be
branch tube
effects 15
In Figs. 15
muf fl er 517
suction

mai nt enance
fl ow branch
effecti.vely

port 5
casi ng%oz,
refrigerant

10

15

20

25

514 during the opening of the reed.yvalve 515 can.be
mnimzed to further inprove the suction effic] ¢EeYACEMENT &

noted that in the foregoi ng desciSubstitute
52 s been accommodated within the nuffl

ke fod i g Aotk @ B oo s e febead Smmumcaven

of f oot of

(0
5 517, 8idM
seConth A hBEE oA, dAdk Mot ghzlbness e istrobiotest cho A il

holes 15l L3 Because he discharss:of the s fiboran: saseq,s REEFReR

bR ey Rfisne Hese el g iR Abe ey e oried e
the u'ta%la sécodd %ﬁ
relitelémal) FUARErhGreL BeMHking chambdPiFFacts as a space alleviating

intermittent gas flows flowing into the discharge muffler 121 through the pass hole

o

128. Accordingly, pulsation inside the discharge muffler 121 is reduced and the
refrigerant gas flows smoothly, thus considerably reducing noise generation.

It is to be noted here that although in the above-described embodi-
ment the valve plate 108 has been described as having two suction ports 110, it

may have only one suction port.

(Embodiment 2)

Hereinafter, a second embodiment of the present invention will be
described with reference to Figs. 6 to 14.

| Fig. 6 is an exploded view of a compressor valve niechanism

according to the second embodiment of the present invention, while Fig. 7 is a
cross-sectional view of an essential portion taken along line VII-VII in Fig. 6.

In Figs. 6 and 7, reference numeral 201 represents a piston operable
to compress a refrigerant gas in a space within a cylinder 202 when it
reciprocatingly moves within the cylinder 202. Reference numeral 203 represents
a muffler having a muffler intake port 204 defined therein for sucking the
refrigerant gas.

Reference numeral 205 represents a suction gasket, and reference

numeral 206 represents a suction reed having a reed valve 207. Reference

14

afihigefin TS 128,800 O racho lfatipn is

t he



25 As herei nbefore described, the intermttent flow
phenonenon of the refrigerant gas hitherto o] ahe
24 | essened and the flow inertia can be naint %ﬁ&ﬁ“%ﬁﬁ%d,

resulting in an inprovenent in suction effiSulstityte sheft™ e
integrating the s on nmuffler and,t refri erat f1 oly bg.
ogetner ¢ atecah bt Pebrgiats s vaffglaty Ratihe i SuBfion Horft Y AARIEN e

10

15

20

25

in alignment with the reed valve 207. Also, the valve flate 208 includes a firs

discharge port 211, a first discharge valve 212 for selecti{rely opening and closing
the first discharge port 211, a second discharge port 213, a second discharge valve
214 for selectively opening and closing the second discharge port 213, and pass
holes 214a.

The first and second discharge valves 212 and 214 are connected
with each other by means of a valve end 214b and are formed integrally therewith
with the valve end 214b secured to the valve plate 208 by means of a fastener
215.

Reference numeral 216 represents a discharge gasket interposed
between the valve plate 208 and a cylinder head 217. By the effect of sealing of
the discharge gasket 216, a suction chamber 218 confronting the suction port 210
and a discharge c_hamber 219 confronting the discharge ports 211 and 213 are
formed in the cylinder head 217. The discha.rge chamber 219 communicates with
a discharge muffler 221 via the. pass holes 214a.

The suction reed 206, the valve plate 208 and the cylinder head 217
are sequentially overlapped and mounted to an end face of the cylinder 202 by
means of bolts 200.

The operation and the effect of the compressor valve mechanism
constructed as hereinabove described will now be discussed.

As a result of reciprocating movement of the piston 201, a refr-
igerant gas is introduced from the muffler intake port 204 into the suction
chamber 218 through the suction muffler 203 and thea drawn into the cylinder 202

by the effect of selective opening and closure of the reed valve 207.

15

by



In addition, by structuring the plural refrigerant flow branch tubes

appropriate to the respective nunbers of revol utions, HA-S U t--oN

ef ficiency appropriate to the particular nunber of rey®EP AQPFCHASHEE
obt ai ned. Al so, by causi ng t h8ubstituitejsh@el--LMarmhash u
to open in the vicinity of the suction port, the suctio i 9@
further be inproved. The refrigerant gas compresssd withiaehe qylinde
port of the suctign nuffler to

b | 1 t h t ~en
ef fecti vel ¥t Fé’(ﬂiﬁ!‘é&%ﬁh"l‘@ef@égrﬁ%&? ﬁﬁﬁrﬁ'gt agvgs%éf@% e‘k‘?i

compr cesor SiapRR BRRvALl o0 BT Lydhe sfh ettt HEPTRRN SISHE: CePEan

obtai ned. first and second discharge valves 212 and 214 and then flows into the discharge

5 muffler 221 through the pass holes 214a.

In Fig. 7, because the first and second discharge valves 212 and 214
are integrally formed with each other in the form as connected through the valve
end 214b, it has an effect that mere securement of the valve end 214b to the valve
plate 208 through the fastener 215 makes it possible to install the first and second

10 discharge valves 212 and 214 accurately and easily at respective positions aligned
with the first and second discharge ports 211 and 213 a.nd, therefore, assemblage
can be extremely easily carried out.

As shown in Fig. 8 illustrating a sectional diagram of an essential
portion of the compressor valve mechanism, first and second discharge valves

15 211a and 213a may have different lengths D1 and D2 and, in view of the.
difference in length, they have different frequencies of vibration. The difference .
in frequency of vibration renders the resonance, produced by the disch#rgc valves
when the refrigerant is discharged, o be different and, therefore, an effect of
improvement of the discharge efficiency which would occur when resonance takes

20 place can be properly adjusted to the different numbers of revolutions. At the
same time, an increase of the hissing sound resulting from interference of sound
which is generated when they have their resonant frequencies close to each other
can be avoided, thereby providing a high efficiency and a low noise propeity.

It is to be noted that because a prdper value can be chosen with

25 respect to the number of revolutions, it can bring about an effect of optimization
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Referring now to Figs. 15 and 20 to 23. In Fig. 20, reference nuneral 19

represents a refrigerant flow branch tube provided o &ﬁﬂg‘aﬁgﬁg%ﬁl\? nd

having a term nating end coupled with a cl osed snall

To describe the operation of the electrical loubstiutat rram%ﬁ&
const r uct ed s her ei nahove . descyi pbe n.the reed
during a st ‘brﬁ“&l%rnﬁ e5f°ft"ﬁ¥°€'(5‘r?ﬂf é‘§ggt edow “‘i‘ﬂ@crr 'é?ﬂs

L\;}g;‘ntﬂg p,sgycqtglfé)rndnny“sl gag_n.g‘%? u|Lnto t he cylinder thro gh the passage 5

Also, because the proper value resulting from the resonance of the

discharge valves varies relative to changes in flow resulting from changes in load,
5 it has an effect of optimizing at a high load and also at a low load.

As shown in Fig. 9, first and second discharge valves 211b and 213b
may have different widths W1 and W2 and, in view of the difference in width,
they can have different frequencies of vibration. The difference in frequency of
vibration renders the resonance, produced by the discharge valves when the

10 refrigerant is discharged, to be different and, therefore, an effect of improvement
of the discharge efficiency which would occur when méonance takes place can be
properly adjusted to the different numbers of revolutions. At the same time, an
increase of the hissing sound resulting from interference of sound which is
generated when they have their resonant frequencies close to each other can be

15 avoided, thereby providing a high efficiency and a Iow noise property.

It is to be noted that because a proper value can be chosen with
respect to the number of revolutions, it can bring about an effect of opﬁnﬁzation
at the high number of revolutions and the low number of revolutions when an
inverter drive is carried out.

20 Also, because the proper value resulting from the resonance of the
discharge valves varies relative to changes in flow resulting from changes in load,
it has an effect of optimizing at a high load and also at a low load.

Fig. 10 illustrates an exploded view of a modification of the
compressor valve mechanism of the present invention. Reference numeral 321

25 represents a first discharge valve, and reference numeral 322 represents a second
discharge valve connected with the first discharge valve 321 at a valve end 323

17



512 elevates into a conpression stroke, the reed val ye—~% '
abruptly interrupt the flow of the suction gag %Mﬁm’!iﬂﬂe %ﬁsﬁe

518, acconpani ed by an increase in internal pfe fflect
of. aflowinertiato fill up the closed  Substitytems 139 Pough

t he branch tube 519. Accordingly, no upstream fl ow
t he passeapd formned tdatdgrabhyr thagew sEhstaquderspcmsbtsmn
wthin the closed snall chanber 530 _i medi at el | ows nto the h anch t ube
519. Accdionnggted atasoppey endA26 anmrmdtln@graléw daB-o4hR et

e RIS 2 g Y h oA i §E el G e
closed S %én‘a%%%%é‘ihi&%é@hﬁ regulé@éd%@&a‘i’é& St90PRA Hf%hﬁaeb?on”’ )
1 end AR S S 0 bl ! s
SO T — TRV IR
extremely easily regulate the lift of each of the first and second discharge valves
321 and 322. At the same time, the first and second discharge valves 321 and
322 can be installed at respective positions aligned with first and second discharge

10 ports 328 and 329, bringing about such an effect that assemblage can be

effectively and easily accomplished. |

. The valve mechanism may be of a construction as shown in Fig. 11.
InFig. 11, reference numeral 331 represents a first discharge valve, and reference
numeral 332 represents a second discharge valve connected with the first discharge

15 valve 331 at a valve end 333 and formed integrally therewith. First and second
stoppers 334 and 335 are connected at a stopper end 336-and formed integrally
with each other with the valve end 333 fixed. The first and second stopi:er‘s 334
and 335 have bent portions 337 bent at respective angles 81 and 62 so that their
lifts can be h1l and h2 at respective ends 338 and 339.

20 . Because the first and second discharge valves 331 and 332 have
different lifts, the behavior of the refrigerant gas when the latter is discharged is
different and, by providing lifts appropriate to the numbers of revolutions or
performances, the discharge efficiency can be optimized. Also, an increase of the
fluid sound resulting from interference which would occur when the first and

25 second discharge valves 331 and 332 undergo similar behaviors can be prevented.
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15 and 535 of different lengths and closed small|_chanbers 536.and 537 of

different - vol unmes are integrally structured VH?P'@AEWEW@HEW ffler
517 and coupled with the passage 518. In sugh a_ca: shere the
nunber of revol utions of the conpr essSubgtifute she 3149 %
muf fl er structure, an optinmum suction efflcecﬂ sed at

a plurality of nunbers 1&g valkeanegh ammmtlr)]fbas%ﬁmcagg il 5
| engt h and diaget er. of _each of the branch tubes L an
the vol ume o Bl Birefarence wsarak i repessantsey Brsheizchans

to t hose de bed above and elther of them nm bechaned
Again alter né‘f‘ﬂ%@f‘{é\?%ﬁm 3 feqong dischargpyyvalygy gnd & %‘FGQ&‘daEPﬁBbM first

erri Sérgﬁf 354 35T mpeth 496 fudb 32 S8 spamalere ti;r«i- :1|7 %Egé/ﬂla?lﬁgfmgffso{lﬁtion
e .del a of the

gg;t Cgﬁ ur t hgptt &}Oélal}ééoof e c;puprexe ends %49.9%&&&: free ertds 3n44f:|1r?ciN 345. Ipg

view of the first and second stoppers 346 and 347 having the different lengths,
respective positions at which the first and second discharge valves 341 and 342
contact the associated stoppers when the refrigerant gas is discharged are different
and, therefore, respective behaviors of the first and second discharge valves 341

10 and 342 when the refrigerant gas is discharged are different and, by providing the
behaviors appropriate to the numbers of revolutiohs or performances, the
discharge efficiency can be optimized. Also, an increase of the fluid sound
resulting from interference which would occur when the first and second discharge
valves 341 and 342 undergo similar behaviors can be prevented.

15 Alternatively, the valve mechanism is of a construction as shown in
Fig. 13. In Fig. 13, reference numeral 351 represents a first discharge valve and
reference numeral 352 represents a second discharge valve. A reta.iniﬁg portion
353 of a first stopper 351a and a retaining portion 354 of a second stopper 352z
have different lengths Al and A2, respectively, and in view of this, respective

20 lengths S1 and S2 of effective valve portions 355 and 356 of the associated
discharge valves are different from each 6ther whereby the discharge valves have
different frequencies of vibration. The difference in frequency of vibration
renders the resonance, produced by the discharge valves when the refrigerant is
discharged, to be different and, therefore, an effect of improvement of the

25 discharge efficiency which would occur when resonance takes place can be

properly adjusted to the different numbers of revolutions. At the same time, an

19



Accordi ngly, because the suction efficiency can be incr

REPLACENMENT SHEET performance will not or little be mgMEUErSHEﬁTt e
section of the intake port 520 of the suction nuffler

r 17_1s red )
Accordingly, by throttling the section of Shbstitvterbeghr 73‘@9’%%%% J
in

provi des an outlet through which noise is expelled into he seal ed ca
502, the nénareaseanfylerkissiagasound resulting from Asterferencsaph

difscontinuity of the refrigerant _.gas hitherto opserved [ :
suction syﬂf‘%ﬁ%_‘“‘g‘é“lt &% H‘é"cia!fh%rqsﬂééfgﬁ?‘i‘!ﬁ?cgsfqlﬁee% : gased
000N o e thétBby peiiiang' £l R AP Sl % R0 561 pebeeg T 1 -

It is to be noted that because a proper value can be chosen with

5 respect to the number of revolutions, it can bring about an effect of optimization
at the high number of revolutions and the low number of revolutions when an
inverter drive is carried out.

Also, because the proper value resulting from the resonance of the
discharge valves varies relative to changes in flow resulting from changes in load,

10 it has an effect of optimizing at a high load and also at a low load.

Fig. 14 illustrates an exploded view of another modification of the
compressor valve mechanism of the present invention. First and second discharge
ports 403 and 404 are defined in a recess 402 in a valve plate 401, and first and
second discharge valves 405 and 405a are arranged within the recess 402 in the

15 form as connected at a valve end and formed integrally with each other.

First and second stoppers 407 and 408 are connected at a stopperend -
409 and are formed integrally, and the valve end 406 is fixed within ﬁe recess
402 by pressing the valve end 406 by means of a fastening portion 410 of the
recess 402 to thereby allow the relative positions of the first discharge valve 405

20 and the first discharge port 403 to be determined and also allow the lift of the first
discharge valve 405 to be determined by the first stopper 407. Likewise, the
relative positions of the second discharge valve 405a and the second discharge port
404 are determined and the lift of the second discharge valve 405a is determined
by the second stopper 408. In addition, by rendering the recess 402 to have a

25 depth equal to the sum of the stopper end 409 and the valve end 406, the stopper

end 409 can be press-fitted and formed on the same plane as a valve plate 401,

20



If the closed small chanber is disposed within the suction nuffler, the

structure of the suction nmuffler can be sinplified. Al]
small chanber is so structured as to correspond with %P%%@ﬁ\‘fﬁﬁﬁﬁ
revol utions, the optinmumefficiency can be | Sabstitatals i 2ty
of revolutions. Moreover, by disposing an opening of the cIM!.s

chanber i n dnie Yickiohl dhnfber 419, ?i&'ﬁ%?dha?%&han#&‘?ﬁ f
further be 1 ncrease Yet, because in ter per

cross- sect icpaalber'£1% Ofn b forniicBlifa ind&f hefL4FHBY me

reduced to a value smaller than the Suction port, tThe nu ng performance

can be suf fyt@ppagtqu 409:5@5@(},&&33 kée4pp.qui et conpressor having a high
per f or mance. Al t hough the present invention has been fully

described by way of eRaipbgpraysifittingithé ¢alve end 4066inaké 285235 02 bymdihd19S.
It is to be noted here that
5 of the stopper end 409, within two discharge chambers, discharge ports and

discharge valves, one for each discharge chamber, can easily be formed,
exhibiting an excellent workability. Also, the hissing sounds of the refrigerant
resulting from selective opening and closure of the first discharge valve 405 are
generated within the first discharge chamber 413, while the hissing sounds of the

10 refrigerant resulting from selective opening and closure of the second discharge
valve 4052 are generated within the second discharge cﬁamber 414. Because both
of them do not interfere with each other, generation of abnormal sounds resulting
from the interference of the refrigerant sounds can be eliminated.

As hereinabove described, according to the present invention, the

15 compressor valve mechanism in which mounting of the discharge valves is easy,
accompanied by a favorable workability can be obtained. .

Also, the compreséor valve mechanism capable of exhibiting a
favorable discharge efficiency and minimizing noises of interference of the
refrigerant gases and, hence, minimizing noise emission can be obtained.

20 Also, the compressor valve mechanism wherein the first and second
discharge valves and the first and second stoppers can easily be fixed can be

obtained.
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vari ous changes and nodifications will be apparent to IJ; Qldgifa'?
art. ~Therefore, unless such changes and nodification t
fromthe spirit and scope of the present invention, h y shoul'd be
canstrued as being included therein. Substitute she t -4/ Mgrchih9go
27 o CLAIM 1. An electrically-operated qeal ed conpressol
conpristng. Referring now to Figures 15 to 19, reference numeral 501 represents aﬁk

electrically-operated sealed compressor in which compressor elements 503 and a

compressor unit 505 integrated with an electric motor 504 are elastically supported

within upper and lower regions of a sealed casing 502 by means of springs 506.

5 Reference numeral 507 represents a cylinder block wherein a crank-

10

15

20

25

shaft 509 is supported by a bearing 508 and a piston 512 is connected to an
eccentric portion 510 thereof by means of a connecting rod 511. Reference
pumeral 513 represents a valve plate provided with a suction pért 514 and a
discharge port (not shown), and reference numeral 515 represents a reed valve for

selectively opening and closing the suction port 514, Reference numeral 516

represents a cylinder head.

Reference numeral 517 represents a suction muffler coupled in 2

passage 518 extending from the suction port 514 to the suction muffler 517.

Reference numeral 519 represents a refrigerant flow branch tube provided so as

to open into a portion 519’ of the passage 518. Reference numeral 520 represents
a refrigerant intake port of the suction muffler 517. Reference numeral 521
represents a suction pipe extendifxg through the sealed casing 502 so as to confront
the refrigerant intake port 520.

The operation of the electrically-operated sealed compressor
constructed as hereinabove described will now be described.

When the reed valve 515 is open during a suction stroke of the
compressor 501, the refrigerant gas flows from the suction muffler 517 into the
cylinder through the passage 518. When the piston 512 elevates into a compres-
sion stroke, the reed valve 515 is closed to abruptly interrupt the flow of the
suction gas within the tube 517, accompanied by an increase in internal pressure,
allowing the flow from the opening 519’ into the refrigerant flow branch tube 519.

22
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a cylinder; a cylinder head nounted on said cylinder _and

havi mg a suction chanber 5 defined therein ang )
di scharge chanbers defined therein; a Fﬁ%ﬁ‘#@é‘ﬁon r)dagt ed in

sai.d cylinder; and a val ve meSustitutesi{est - sh Hiylarcn

a suction nuffler; a val ve pl aj e} hdWwW #1998 4st| one
suction port defined hgigy nhef subsbqddht suctidd seeka] alligpldvacpieonite s
defined therein, and first and second pass hol es defi ned t herjei n,
said first Q'le%l@édewilﬁiht thatngyliitied (ol Altdw PtAs Srefdgeragio g3 b Clad imgnadistalysai d

first discharge chanber, said second discharge port and said second pass
hol e supplied Iﬂmtth@gemgeha:&aﬂdwsmﬂdd tebies § MRursgethat st eefrigerant can

efficiently be charged into the cylinder without loosing the flow inertia of the
5 refrigerant. _

Accordingly, there is no possibility that the efficiency of charge into
the cylinder becomes worse as a result of the intermittent flow of the sucked
refrigerant gas such as occurring in the prior art and the suction efficiency can be
maintained and improved.

10 As shown in Fig. 17, a refrigerant flow branch tube 522 may be
accommodated within the suction muffler 517, and this-can simplify the structure
of the muffler 517 along with improvement in suction efficiency.

Alternatively, as shown in Fig. 18, refrigerant flow branch tubes 523
and 524 of different lengths are structured integrally with the suction muffler 517

15 and connected with the passage 518.

In such case, where the number of revolutions of the ele_ctﬁcally—-
operated sealed compressor is, for example, 50Hz and 60Hz, it is assumed that
the shorter refrigerant flow branch tube 523 and the longer refrigerant flow branch
tube 524 are tuned to 60Hz and 50Hz, respectively. Gas columns within the tuned

20 refrigerant flow branch tubes 523 and 524 resonate at the respective numbers of
revolutions. During closure of the reed valve 513, the refrigerant gas is charged
in the refrigerant flow branch tubes 523 and 524, but during opening of the reed
valve 515, the function of the refﬁgerant flow branch tubes 523 and 524 are
accelerated in synchronism with the cycle of flow into the cylinder.

25 By so doing, with the single muffler structure, an optimum suction

efficiency can be improved at a plurality of numbers of revolutions.
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first and second di scharge val ves nounted on said val ve plate and 15
accomodated in said first and second di scharge cha
a suction reed having a reed valve for selectively o
sai-d suction port; a di sclsabgtit
val ve plate and said cylinder head, and 20

di scharge nuffler; Itis to be notemﬁit‘ih@héﬁg%&ggﬁ&s

2% d
chanbers are separated from each

9%,
formrespecti tRahdhl@BEIISTS 278252 havd'been accommodat
and second pass hol es comuni cate with said di scharge mu er.

similar effects can be obtained even though they are structured separately.

Alternatively, as shown in Fig. 19, a refrigerant flow branch tube
5 525 may be accommodated within the suction muffler 517 and opens at 525’ in
the vicinity of the suction port 514.

By so doing, the flow inertia of the sucked refrigerant gas can be
maintained and improved in the vicinity of the suction port 514, and the time lag
which would occur when the refrigerant gas is charged into the cylinder after

10 having passed from the refrigerant flow branch tube 525 through the suction port
514 during the opening of the reed valve 515 can be minimized to further improve
the suction efficiency.

It is to be noted that in the foregoing description, the refrigerant flow
branch tube 525 has been accommodated within the muffler 517, similar effects

15 can be obtained even though they are structured separately.

In Figs. 15 to 19, the refrigerant intake port 520 of the suction
muffler 517 is formed so as to have a cross-sectional area smaller than the suction
port 514,

By the effect of maintenance and improvement of the flow inertia of

20 the refrigerant flow branch tubes 519, 522, 523, 524 and 525, noise can be
effectively reduced by throttling the section of the refrigerant intake port 520
which is an outlet for emission of noise into the sealed casing 502, without
causing the efficiency of charge of the refrigerant into the cylinder to become
worse.

25 As hereinbefore described, the intermittent flow phenomenon of the

refrigerant gas hitherto observed can be
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28 2. The el ectrically-operated seal ed conpressor

according to claim1, wherein said first and di.scharge

chanbers have differet vol unes. 3. The gl clm ed

seat ed conpressor according to claim1, wherSabstitutys

second pass hol es have different dianeters. 12 MAR 1999
lessened and the flow inertia can be maintained and improved, resullmg ift an

improvement in suction efficiency.

Also, by integrating the suction mufﬂer;and the refrigerant ﬂow
branch tube together, the structure can be simplified.

In addition, by structuring the plural refrigerant flow branch tubes.
appropriate to the respective numbers of revolutions, an optimum suction
efficiency appropriate to the particular number of revolutions can be obtained.

Also, by causing the refrigerant flow branch tube to open in the
vicinity of the suction port, the suction efficiency can further be improved.

Yet, by rendering the refrigerant intake port of the suction muffler
to be smaller than the suction port, noise can effeéﬁvely be reduced while
maintaining the suction efficiency.

Thus, as compared with the prior art elécuicauy—operated sealed
compressor, advantageous effects of a high efficiency and low noise can be

obtained.

Referring now to Figs. 15 and 20 to 23. In Fig. 20, reference numeral
19 represents a refrigerant flow branch tube provided on the passage 518 and having
a terminating end coupled with a closed small chamber 530.

Todescribe the operation of the electrically-operated sealed compres-
sor constructed as hereinabove described, when the reed valve 515 is opened
during a suction stroke of the compressor 501, the refrigerant gas flows from the

suction muffler 517 into the cylinder through the passage 518. When the piston
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5 4. An el ectrically-operated seal ed conpressor conpri sing:

a cylinder;
havi ng a suction chanber
chanmbers defined therein

a piston acconmpdated in said cylinder; and

a cylinder head nounted on said cylinder and

and @ mxing - Susiveiel AR REMA59 07

conpri si ng:

val ve plate
and second d
therein, sa
respectively
pass hol e co
first and se
acconmodgt ed
a suction re
said suction
val ve .pl ate

10

15

20

25

a val v chani sm
512 elevates into a comprasséart stroke, ithe reesd valve SIS ﬁs?cmgéi igﬁﬁup Iy

e sugtion port definedjtherein, first

E%tﬁ%ggifploﬁ@t%fgﬂp B SR Mihimite RASPASESO Y FFCqaRanad DY an
PR Andniendl Dessgure by the SiEith 0 abflowridey ,
cal bty S0 sk ot Braseh e $19. CAGEPGINglY e ugpeam flow
o R, bR osfige o btk {BAGTE oS AEiniony SHRASE pstarthe =
ggdr Iswgﬁl'ﬁn él;xﬁ closed small &?ambe?S% grﬁgx%ﬁg?e@%&% it3'the BRddcA%uBE! ¢

519. Accordingly, the lag time in which the flow of the sucked gas becomes

a

discontinuous and no initial flow is sufficiently developed such as occurring in the
prior art can be reduced, accompanied by an increase in suction efficiency.

As shown in Fig. 21, a closed small chamber 533 may be
accommodated within the suction muffler 517. This éonstruction is effective to
simplify the structure of the muffler in addition to improvement in suction
efficiency.

Alternatively, as shown in Fig. 22, refrigerant flow branch tubes 534
and 535 of different lengths and closed small chambers 536 and 537 of different
volumes are integrally structured with the suction muffler 517 and coupled with
the passage 518. In such a case, where the number of revolutions of the
compressor differs, with the single muffler structure, an optimum suction
efficiency can be increased at a plurality of numbers of revolutiofxs. It is to be
noted that the length and diameter of each of the branch tubes 534 and 535 and/or
the vdlume of each of the closed small chambers may not be always limited to
those described above and either of them may be changed.

Again alternatively, as shown in Fig. 23, not only is a closed small
chamber 538 accommodated within the suction muffler 517, but also a refrigerant
flow branch tube 539 opens in the vicinity of the suction port 514. With this

structure, any possible delay in flow of the gas can further be reduced.
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d| scharge nmuf fl er; i 29
V\/nerel n said first and second d| scharge chambers aj Wg‘ S b @
separ at ed from said mxing chamber by saip
comuni cate with said m xi ng chanmbeSubatiuty $IEFE
conmuni cati on hol es defined in said cylinder

wherein said pass hol ey Vi e SRt ndd SrdiacdCoanlbd th
5. An el ectrically- operat gg’ gﬁ%gd conpr essor crrp i Sl ng ©
performance will not or little be reduced even if the sects 520

of the suction muffler 517 is reduced. Accordingly, by throttling the section of
the intake port 520 which provides an outlet through which noise is expelled into
the sealed casing 502, the noise can be reduced.

As hereinabove described, the discontinuity of the refrigerant gas hitherto
observed in the prior art suction system can be lessened and the suction efficiency can
be increased, accomparied by an improvement in muffling performance of the muffler.

muffler.

If the closed small chamber is disposed within the suction muffler,
the structure of the suction muffler can be simplified. Also, if the closed small
chamber is so structured as to correspond with the number of revolutions, the
optimum efficiency can be increased at the plural numbers of revolutions.
Moreover, by disposing an opening of the closed small chamber in the vicinity of
the suction port, the effect thereof can further be increased. Yet, because in terms
of performance the cross-sectional area of the intake port of the suction muffler
can be reduced to a value smaller than the suction port, the muffling performance
can be sufficiently increased to provide a quiet compressor having a high
performance,

Although the present invention has been fully described by way of
examples with reference to the accompanying drawings, it is to be noted here that
various changes and modifications will be apparent to those skilled in the art.
Therefore, unless such changes and modifications otherwise depart from the spirit
and scope of the present invention, they should be construed as being included

therein.
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a cylinder; a cylinder head nounted on said cylinder and

havi n§g a suction chamnber defined therein and; & disehd m .
defined therein; 10 a piston accomodat ed; e PQ“E [

a val ve nechani sm conpri si ng: Substitute TV fing at
| east one suction port defined therei mgl r st e A degad

di scharge ports defined therein, saldd it hn port c nmronﬁlngtsaédsaid
suction chagber, ,saj | [ nd seco i scharge porf.s. confronting

di scharge 15° &]tgﬁggtfﬂ,caﬁgud%egatef sedled compressgg f:ﬁ?@p SI%8" second di schdr ge

val ves nounted o ' al ve plate and accommodated in sai d _
di schar ge chanbera %glrng%‘)él ectively opening and cl osing said first

d second di schgrga; , . . . uct | eed havi ng
an eed val ve cpn?r%ﬁltn!agéhggli Mﬁéﬂ 8‘n‘ s|g"odr Fylf%drcrﬁ?d ha\gggZacﬁé\}%%ém 1’ng
and cl gsi ngdafhéd MerbinOthdPRist 'gnd second discharge cmﬁgfs”dac;fg'leg é!'x'efegﬁ- and second

di scharge valves are connected at a valve e . formed integrally
therewith, said hipistbna8EoifRARRddnSAPEAENdER ¥6$ bei ng fixed

a valve mechanism comprising:

a suction muffler;
a valve plate having at least one suction port defined therein, first
10 and second discharge ports defined therein, and first and second pass holes defined
therein, said first discharge port and said first pass hoIe; éommunicating with said
first discharge chamber, said second discharge port and said second pass hole
communicating with said second discharge chamber;
first and second discharge valves mounted on said valve plate and
15 accommodated in said first and second discharge chambers, respectively;
a suction reed having a reed valve for selectively opening and closing
said suction port; |
a discharge gasket for sealing said valve plate and said cylinder head;
and
20 _ a discharge muffler;
wherein said first and second discharge chambers are separated from each
other by said discharge gasket to form respective independent spaces; and
wherein said first and second pass holes communicate with said discharge

muffler.

I
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to said valve plate wth said val ve end secured thereto.
30 - 6. The el ectrically-operated seal ed co to

ressar.according
claim5, wherein said first and second discharge v Iﬁmwwlﬁq%sm
c 99

lengths as neasured from said valve end. Substitute shegt -

2. The electrically-operated sealed compressor accgrd ng‘tg cm p,ggzhlrc n

said first and second discharge chambers have differeqt volumes.

3. The electrically-operated sealed compressor according to claim 1, wherein

said first and second pass holes have different diameters.

5 4, An electrically-operated sealed compressor compﬁsing:
a cylinder; |
a cylinder head mounted on said cylinder and having a suction chamber
defined therein, first and second discharge chami:ers defined therein, and a mixing
chamber defined therein;
10 a piston accommodated in said cylinder; and
a valve mechanism comprising:
a2 Sucﬁon muffler;
a valve plate having at least one suction port defined therein, first
and second discharge ports defined therein, and a pass hole defined therein, said
15 first and second discharge ports communicating respectively with said first and
second discharge chambers, said pass hole communicating with said mixing
chamber; |
first and second discharge valves mounted on said valve plate and
accommuodated in said first and second discharge chambers, respectively;
20 a suction reed having a reed valve for selectively opening and closing
said suction port;
a discharge gasket for sealing said valve plate and said cylinder head;

and

s discharge muffer TR A L
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7. . The electrically-operated seal ed conpressor according to claimb5,
wherefn said first and second di scharge val ves have di fiferent—i.dths 8.
The el ectrically-operated seal ed conpressor according tonstm E\g@gge
conprising first and second stoppers nount ed Substitute shéele :
regulating lifts of said respective first and second d|Soh
first and second st whecein saidifirst andrsacendadischtarge canppers ek
|ntegrally therewith, said first and second di scharge v xedjto
sai d val.ve pl aftemisald suxiagchamberhy sid disshanghegasket b '
9. The el ectricall y er&ﬁd seal ed corrpressor accord-ng—t+o—e+-ai--rd
wherei n sai d fPHzingsHa awhsacond sommunigation helep defingsbintsaicheylinded
said first and, second stoppers have different angles of inclination as
measured from @%ﬂcg pect i ve bent portions.

5 wherein said pass hole communicates with said discharge muffler.

S. An electrically-operated sealed compressor compﬁsing: :
a cylinder;
a cylinder head mounted on said cylinder and having a suction chamber
defined therein and a discharge chamber defined therein; |
10 a piston accommodated in said cylinder; and |
a valve mechanism comprising:

a valve plate having at least one suction port defined therein and first
and second discharge ports defined therein, said suction port confronting said
suction chamber, said first and second discharge ports confronting said discharge

15 chamber;

first and second discharge valves mounted on said- valve plate and
accommodated in said discharge chamber for selectively opening'and closing said
first and second discharge ports; and

a suction reed having a reed valve confronting said suction port for

20 selectively opening and closing said suction port;
wherein said first and second discharge valves are connected at a valve end
and formed integrally therewith, said first and second discharge valves being fixed

to said valve plate with said valve end secured thereto.
—

T T
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10. The electrically-operated seal ed conpressor according to claim8,
wherein said first and second stoppers have respecti i
said first and second stoppers have different |engt

el ectrically-operated seal ed conpressor according t [ !

first and seGond Themsbestscilly-eperetedsesledaoneiressor agimpling whelein
contact with said first and, second di scharge val ves '
respective reaidifirst gndosecouth dischadge valvés bavendiffereng lengths as measured ffom
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said valve end.

7. .. The electrically-operated sealed compressor according to claim 5, wherein
said first and second discharge valves have different widths.

8. The electrically-operated sealed compressor according to claim 5, further
comprising first and second stoppers mounted on said valve plate for regulating
lifts of said respective first and second discharge valves, said first and second
stoppers being connected at a stopper end and fonncd.integra.lly therewith, said
first and second discharge valves being fixed to said valve plate with said valve

end secured thereto by said stopper end.

9. The electrically-operated sealed compressor according to claim 8, wherein said
first and second stoppers have respective bent portions, and said first and second
stoppers have different angles of inclination as measured from said respective bent
portions.

10. .  The electrically-operated sealed campressor according to claim 8, wherein said
f;rst'and second stoppers have respective bent portions, and said first and second
stoppers have different lengths as measured from said respective bent portions to free
ends thereof.

11.  The electrically-operated sealed compressor according to claim 8, wherein said
first and second stoppers have respective retaining portions held in contact with said
first and second discharge valves, respectively, said respective retaining portions

having different lengths.
I —
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12. ,The electrically-operated seal ed conpressor according to cIa|n18

wherei'n said val ve plate has a recess defined therei
said first and

wi t IPubstitutess
thereto by said stopper end by allowi ng said stopper erjd| %18& MAS 1929

said first and second 5 discharge val ves,
val.ves being fixed to said valve plate

press-fitted into said recess.

12.  The electrically-operated sealed compressor according

R AN AR

Ry YegohePo9

valve plate has a recess defined therein for accommodating said first and second
5 discharge valves, said first and second discharge valves being fixed to said valve plate
with said valve end secured thereto by said stopper end by allowing said stopper end

to be press-fitted into said recess.
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caused by a resonance of refrigerant gas flows flowing'

|

at the same frequency of pulsation.

Again advantageously, the first and second pass holes have different
diameters. By so doiéxg, refrigerant gas flows pass through the first and second
pass holes at different speeds and, hence, the refrigerant gas flows have different
frequencies of pulsation when entering the discharge muffler, thus avoiding an
increase in noise which may be cﬁused by a resonance of refrigerant gas flows
flowing into the discharge muffler at the same frequency of pulsation.

The cylinder head may have a mixing chamber defined therein, while
the valve plate. may have a pass hole defined therein so as to communicate with
the mixing chamber and the discharge muffler. In this .case, the first and second
discharge chambers are substantially separated from the mixing chamber by the
discharge gasket but communicate with the mixing chamber via first and second
communication holes defined in the cylinder head.

This construction is free from a lowering in discharge efficiency
which has been hitherto caused by mutual interference of refrigerant gas flows
intermittently passing through the two discharge ports. Also, because the mixing
chamber acts to reduce and rectify the refrigerant gas flowing tov;'ards the
discharge muffler, pulsation of the refrigerant gas is relatively small and the

refrigerant gas flows are smooth, thus considerably reducing noise generation.

94521 F
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An electrically-tperaied sealed compressor includes a cylinder, a cylinder head mounted on the cylinder and having a suction chamber
and first and second discharge chambers, a piston accommodated in the cylinder, and a valve mechanism. The valve mechanism includes a
suction muffler and a valve plate having at least one suction port, first and second discharge ports, and first and second pass holes. The first
discharge port and the first pass hole comwmunicate with the first discharge chamber, while the second discharge port and the second pass
hole communicate with the second discharge chamber. The valve mechanism also includes first and second discharge valves mounted on the
valve plate and accommodated in the first and second discharge chambers, respectively, a suction reed having a reed valve for selectively
opening and closing the suction port, a discharge gasket for sealing the valve plate and the cylinder head, and a discharge muffler. The
first and second discharge chambers are separated from each other by the discharge gasket to form respective independent spaces, while
the first and second pass holes communicate with the discharge muffier.




