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| NVENTI ON The present invention relates to a

t he cylinder bl ock of a reciprocating type hernetic _conpressor In
particular, it relates to the 5 integ?ation of the su&&?ﬁﬁgtﬁﬁeduy%y
t he suction chanber to forma nuffling suction chanber.

BACKGROUND OF THE | NVENTI ON Reci procating-type hernetic conpressors
are well known in the art. CASTED cSUGTION dNEET i efiotor drive is
built into a seal ed housing or shell, and 10 has a stator or electric

armature affi h ' r assenbly assenbled into the
cylindrical ﬁ?@%ﬁﬁ*ﬁ%a@ﬁ’a‘?ﬁﬁ%ﬂn I ntegral cast iron cyl i nder
block is built above the notor assenbly having a conpression
The present invention relates to a suction chamber of the cylinder block
of a reciprocating type hermsetic compressor. In particular, it relates to the

5 integration of the suction tube with the suction chamber to foom a muffling

suction chamber.
BACKGROUND OF THE INVENTION

Reciprocating-type hermetic compressors are well known in the art.
Typically, an electric motor drive is built into a sealed housing or shell, and
10 has a stator or electric armature affixed therein, and a rotor assembly
assembled into the cylindrical passage of the stator. An integral cast iron
cylinder block is built above the motor assembly having a compression
chamber, suction chamber and the discharge chamber. The rotor assembly
includes a rotor and a crankshaft, with the crankshaft inserted into the
15 cylindrical passage of the rotor by interference fit. The reciprocating motion
of the piston in the compression chamber compresses low pressure into
high pressure gas. The gas typically comprises freon or the like. The low
pressure gas enters the sealed shell from the system, and is sucked into the

compression chamber via a suction tube inserted into the suction chamber.

20 A conventional bundy suction tube is inserted into an aperture in the
suction chamber wherethrough the refrigerant gas, mixed with lubricating
oil, is sucked. The suction chamber is an empty chamber which reduces the
level of noise produced by the flowing gas. The suction tube has a narrower

end which is inserted into the suction chamber, and a wider end which



chanber, suction chanber and the discharge chanber. The rotor assenbly

I ncludes a rotor and a crankshaft, with the crankshaft inserted into the
15 cylindrical passage of the rotor by jnterference fit. The

reci procating notion of the piston fn the conpression chanber
conpresses | ow pressure into hi gh pressure gas. The gas typically
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5 sucked into the suction chamber together with refrigerant gas. The second
purpose is generally achieved at the wider portion of the tube that remains
projecting out from the suction chamber. This projection is well know to act
like a shelter to create a barrier against the dripping lubricant oil that has
been sprayed upwards due to the spinning movement of the crankshaft.
10 Despite its benefits, the use of an inlet tube constitutes an additional
purchased part, which increases the overall cost of production. As a result, it

is desirable that this extra cost be lowered without compromising the noise

control and oil sheltering function of this part.



2 remai ns projecting outside the suction chanber. A sufficiently

| ong suction tube serves two purposes. The first purpose is the
further attenuation of the noi se cgused by pul sation and resonance
fromthe gas flow at the suction ssroke of the piston. The second
purpose is to mnimze the anmount of oil 5 sucked into the suction
chanber together with refrigerant gas. The second pur pose is
general |y achOBJECHt OFhdHE ANVENTIONN of the tube that renmins

proj ecting out fromthe suction chanber. This projection is well knowto
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SUMMARY OF THE INVENTION

The present invention provides a casted iron muffling suction chamber
combining in a single integrated body the suction inlet and the suction
10 chamber of a reciprocating type hermetic compressor. The casted tubular
suction inlet projects into the interior of the suction chamber to enhance the
muffling effect of the chamber. This projection is long enough to prevent
suction resonance due to the pulsating sounds given off when the piston

draws the refrigerant gas.
15
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a horizontal cross-sectional view of a hermetically sealed motor

driven compressor in the prior art.

Figure 2 is a horizontal cross-sectional plan view of the cylinder block in the
20  prior art, the arrow illustrating the insertion of the suction tube. The dotted

lines show the connecting apertures.

Figure 3 is a horizontal cross-sectional plan view of the cylinder block in the

prior art with the suction tube inserted



OBJECT OF THE | NVENTI ON It is an object of the present invention to
reduce the cost of production by elimnating the use of a separate
inlet tube and the corresponding insertion step in the suction
chanber, whil e naintaining good conpressoﬂ 5 performance.

SUMVARY OF THE | NVENTI ON The present invention provides a casted
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t he suction
present invention.

DETAILED DESCRIPTION OF THE INVENTION

5 There has been a long felt need in the field to reduce the coét of
producing a separate suction tube for the suction chamber of a cylinder
block, and to stream line the assembly process by eliminating the insertion
step. However, conventional view is that there is no cheaper substitute for
the suction tube, since there are limits to the cylinder block designs which

10 can be casted and milled, particularly if the cylinder block has to be
compatible with existing parts. In addition, conventional thinking is that the
suction inlet tube is essential for the noise reduction function and the

alleviation of oil.

The casted suction inlet in the present invention overcomes the
15 drawback of the suction chamber provided in the prior art while allowing the
compressor capacity and efficiency to be maintained at the level of the prior

art compressors.

Referring to Figure 1, a typical reciprocating compressor in the prior art

includes a sealed housing or shell 22, wherein an electric motor 24, the

20 crankshaft 26 and the cylinder block 28 are housed. The bold arrows
indicate the path from which the refrigerant gas enters the housing and into

the compression chamber 30 via the suction chamber 34, before being

discharged into the discharge chamber 32.



10 chanber of a reciprocating type hermetic conpressor. The casted tubul ar
suction inlet projects into the interior of the suction chanber to enhance

t he muf fling effect of the chanber_. This projection is |ong enough
to prevent suction resonance due t@ t he pul sati ng sounds gi ven off
when the piston draws the refrigerant gas. BRI EF
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5 channels in the cast iron which are controlled by reed valves. These
channels are shown in dotted lines in Figure 2. A bore 35 in the suction
chamber 34 is provided to.allow the insertion of the suction tube 37. The
suction tube has a narrower inner section 36 and a wider outer section 38.

The direction of the insertion is shown by the arrow.

10 Figure 3 shows the suction chamber with the suction tube inserted as
typically done in the prior art. The inner section 36 projects into the suction
chamber, the length thereof being sufficiently long to effectively reduce the
pulsating resonance of the suction stroke. The outer section 38 of the
suction tube extends outwards from the suction chamber into the interior of

15 the housing. The prior art teaches that this projection is necessary to
alleviate the oil intake by the suction chamber as refrigerant gas is sucked
in.

Figure 4 shows the one embodiment of the cylinder block in the present
invention. Instead of the simple insertion hole as provided in the prior an,

20 the present invention called the muffling suction chamber, includes a tubular
casted suction inlet 40 extending into the interior of the suction chamber.
The tubular casted suction passage effectively replaces the suction tube in
the prior art, eliminating the need for this additional part. The tubular

passage is shown as dotted lines in Figure 4.



4 Figure 4 is a horizontal cross-sectional view of the cylinder

bl ock in the present invention. DETAI LED DESCRI PTI ON OF THE
I NVENTION 5 There has been a long fe]Jt need in the field to reduce

t he cost of produci ng a separate suttion tube for the suction
chanber of a cylinder bl ock, and to streamline the assenbly process
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compression chamber 30 is a square head that is vertically milled after
casting to allow the reed valves to be installed, and no outer projection is

5 casted beyond a position as delineated by line 42-42. This outer projection,
however, has been widely accepted as being necessary for the alleviation

of oil intake at the suction chamber. Contrary to conventional teaching,
though, it has been found that the present casted suction inlet with the
truncated outer section still maintains the same level of noise control without

10 causing any increase in 6ii intake. For many compressor designs, including

| the design described in this embodiment, the front of the compressor
chamber is a head that has to be vertically milled after casting to allow the

reed valves to be installed. In addition, honing has to be performed on the
compression chamber. In order to make room for the jig to secure the

15 cylinder block to perform these machining steps, no projecting part can be
casted beyond the section head. In such designs, an outer projection of the

casted suction inlet cannot be casted. With thé general belief in the art that

the outer section is necessary, teaching in the art would have discouraged a
person of ordinary skill in the art from the approach taken in the present

20 invention. Yet, the present invention shows that using a casted suction inlet
does not compromise the performance of the compressor. This is an

unexpected result which makes this design both practical and economical.

Other embodiments are envisioned wherein the outer and inner sections
of the suction inlet are casted into various lengths, depending on the
25 product design without departing from the spirit and scope of the present

invention. The teachings here illustrates the feasibility and usefulness of an



‘conpatible with existing parts. In addition, conventional thinking is that

t he suction inlet tube is essential for the noise reduction function
and the alleviation of oil. The casted suction inlet in
t he present invention overcones the 15 7 drawback of the suction chamber
provided in the prior art while allow ng the conpressor capacity and
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bl ock 28 are housed. The bold arrows i ndicate the path from which
the refrigerant gas enters the housing and into t he conpression
chanmber 30 via the suction chanber 34, before being di scharged into

t he di scharge chanber 32.



5 Figure 2 shows in greater detail the cylinder block as
typically found in the prior art. The cylinder block includes a

conpressi on chanber 30, a di scharg chanbj Iﬂﬁ HEHUH Hr ﬂ"on chanber
34. The conpression chanber is con cted and
suction chanbers through 5 channels in the cast iron which are
controll ed by reed val ves. These channels are shown in dotted |ines
in Figure 2. QLAAMS35 in the suction chanmber 34 is provided to
allow the insertion of the suction tube 37. The suction tube has a
narr ower |nnq ’é tion 36 and a wi der outer section 38. The
direction of 5% nsertion is shown by the arrow. 10 Figure 3 shows
t he suction chanber with the suction tube inserted as

1 1. A suction inlet in a cylinder block of a reciprocating-type hermetic

2 compressor, said cylinder block including a compression chamber, a
3 suction chamber and a discharge chamber, characterized in that the
4

suction inlet is casted as an integral part of said suction chamber.

1 2. A suction inlet according to claim 1 wherein said suction inlet is a tubular

2 cast suction passage projecting into the interior of said suction chamber.

1 3. A suction inlet according to claim 2 wherein said tubular cast suction

2 passage is at least 20mm long.

1 4. A suction inlet according to the preceding claims wherein said suction
inlet comprises an inner section directed towards the interior of the

suction chamber, and a truncated outer section directed towards the

& W N

exterior of the suction chamber.
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fypically done in the prior art. The inner section 36 projects into the

suction chanber, the length thereof being sufficiently long to
effectively reduce the pul sati ng resonance of the suction stroke.
The outer section 38 of the sucti o tube extends outwards fromthe
suction chanber into the interior of 15 the housing. The prior art
teaches that this projection is necessary to all eviate the oi

i ntake by the suction chanber as ref AB®TRACTas i s sucked in.

Figure 4 shows the one enbodi nent of the cylinder block in the present

i nvention. Instead of the sinp j I ik A e ovided in the prior
art, 20 the present inventid#iégﬁﬁgd t e'ﬂi&fﬁﬁﬁ&ﬁ;uction chanber,

i ncl udes a tubul ar casted suction inlet 40 extending into the
interior of tecasied iron mbfflinesuction chanilber ¢compilising daatsinglelnteigoatedassage
effectively replaces the suction tube in the prior art, elimnating

the need for Bduysthedslictionalet and the sbeticnuchdmber. The casted agrilassidtionn as
dotted lines in Figure 4.

inlet extends into the interior of the suction chamber to enhance the mutffling

effect of the chamber. The cast suction inlet is projected long enough into
the chamber to prevent suction resonance due to the pulsating sounds

given off when the piston draws the refrigerant gas.

FIGURE 4



6 The enbodi nent of the invention as shown in Figure 4 does not

I ncl ude an outer section, as in the prior art. In this exanple, the
front of the conpression chanber 30 is a square head that is
vertically mlled after casting to allow the reed valves to be

I nstall ed, and no outer projection is casted beyond a position as
delineated by |line 42-42.- This outer pr@?ﬂbtion, however, has been
wi dely accepted as being necessary for the alleviatBon of oil intake
at the suction chanber. Contrary to conventional tefching, t hough,

It has been found that the present casted suction i@l et with the

truncated outer section still maintains the sane | | of noise control

wi thout 10 causing _any increase in oil intake. F¢@{nmany conpressor
desi gns, includindg ~N <0
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t he design described in this enbodinent, the front of the conpressor
chanber is a head that has to be vertically mlled after casting to all ow
t he reed valves to be installed. In addition, honing has to be
perfornmed on the conpression chanber. In order to make roomfor the
jig to secure the 15 cylinder block t erformthese machi ning steps, no
projecting part can be casted be?& d the section head. In such
designs, an outer projection of the casted suction inlet cannot be
casted. Wth the general belief in the art that the outer section is-
necessary, teaching in the art would pave o scouraged a per son of
ordinary skill in the art fromthe approach|taken in the present 20
invention. Yet, the present invention}jshows|that using a casted suction

i nlet does not conprom se t perforngnce of the conpressor. This is
an unexpected result whi makes this - eiégn bot h practical and
econom cal . a odi nents are ¥s¥ oned wherein the outer
and inner sections of ion inlet \are casted into various

| engt hs, depending on the : :
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25 product design w thout departing fromthe spirit and scope of the

pr esent I nvention. The teachings here illustrates the feasibility
and useful ness of an 7 integrated

suction inlet, and it is contenplated that nany nodel s of

reci procating-type hernetic conpressors fQU|d benefit fromthem
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1. A suctioninlet in a cylinder block of a reciprocating-type hernetic
conpressor, said cylinder block including a conpression chanber, a
suction chanber and a di scharge chanber, characterized in that the
suction inlet is casted as an integral part of said suction chanber.

2. A suction inlet according to cla%ﬂ%l wherein said suction inlet is a

tubular 2 cast suction passage projecting into the interior of said
suction chanmber. 1 3. A suction inlet according to claim2 wherein said
tubul ar cast suction 2 passage is at |least 20mmlong. 1 4. A

suction inlet according to the preceding clains wherein said suction 2
inlet conprises an inner section directed towards the interior of the 3
suction chanber, and a truncated outer section directed towards the 4
exterior of the suction chanber. :
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