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COMPRESSOR, AND METHOD OF MANUFACTURING SAME

Background of the Invention

Field of the Industrial Application

This invention relates to a compressor in which a
compression element wﬁth a refrigerant sucking hole is built
in a casing, a connecting opening is formed in the casing at
the position corresponding to the position of the refrigerant
sucking hole, and a refrigerant pipe is connected to the
refrigerant sucking hole of the compression element through
an inlet tube inserted into the connecting opening, and to a
method of manufacturing the compressor.

Description of the Prior Art

A compressor of this type, in which the refrigerant
pipe is connected to the refrigerant sucking hole of the
compression element built in the casing, has been disclosed,

e for instance, by Japanese Utility Patent Application (OPI)
No. 74587/1990 (the term "OPI" as used herein means an
vunexamined published application"), and is as shown in FIG.
3. In the compressor, a coupling pipe B and an inlet tube F
are used. The coupling pipe B is connected to a connecting
opening 1 formed in the casing C by blazing. The inlet tube
F is loosely inserted into the coupling pipe B, and then the
end portion of the inlet tube F is press-fitted into a
refrigerant sucking hole A of a compression element C? which

is incorporated in the casing C. Under this condition, the
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%ﬁé*Tefrlgerant suct i on_gpeni ng, and a refrigerant pipeis connected to the s
& .

Té?rlgerant suction op ng of the conpression el ement: &hrough an inl et
tube inserted into the connecting opening, and to a method of manuf act ur -
ing the conpressor. 2. Description of the Prior Art A conpressor of this
type, in which the refrigerant pipe is connected to the refrigerant suction
openi ng of the conpression elenent built in the casing, has been disclosed,
for instance, by Japanese Utility Patent Ap-

coupling pipe B is welded to the inlet tube F by blazing, and
the inlet tube F is also welded to a refrigerant pipe D by
blazing which is inserted into the inlet tube F.

The compression element CP is built in the casing C
by coupling it to an electric motor M which is secured
therein by shrinkage fitting, and it is secured to the casing
C by spot-welding, with the inlet tube F connected to the
refrigerant pipe D and to the coupling pipe B by blazing.

As was described above, the conventional compressor
employs the coupling pipe B. The coupling pipe B must be
fixedly secured to the connecting opening Cl1 of the casing C
by welding. In welding the coupling pipe B with the
compression element CP set in the casing, it is necessary to
take thermal effects into account. In securing the
compression element CP to the casing C by spot welding,
before the inlet tube F is welded to the coupling pipe B the
compression element CP is positioned in place, and a
predetermined air gap E is set between the rotor RT and the
stator ST of the motor. 1In this operation, the inlet tube F
is inserted into the coupling pipe B with a gap therebetween,
and therefore the compression elemenﬁ CP is liable to be
displaced with respect to the casing C. As a result, the air
gap E between-the statoxr ST ;hd the rotoxr RT of the motor M
is changed; that is, it is difficult to maintain the air gap

E unchanged.
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:plication (OPl) No. 74587/1990 (the term "OPl" as used.herein neaqg;aﬁiggglgg

‘ "unexani ned -publ i'shed %@mlica- tion"), and is as show¥$Hn FIG 3. In the = 7%
conpressor, a coupling pipe B and an inlet tube F are used. The cou- pling

pipe Bis connected to a connecting opening Cl1L fornmed in the casing C by
brazing. The inlet tube F is loosely inserted into the coupling pipe B,

and then the end portion of the inlet tube F is press-fitted into a

refrigerant suction opening A'of a conpression elenment CP which is

i ncorporated in -the casing C. Under thi%. ,
Summary of the Invetion

In view of the foregoing, an object of this invention
is to provide a compressor in which not only the number of
components but also the number of manufacturing steps is
reduced, and displacement of the compression element in the
casing is prevented, whereby the air gap between the rotor
and stator of the motor is maintained unchanged at all times.

The foregoing object of the invention has been
achieved by the provision of a compressor in which a
compression element 3 with a refrigerant sucking hole 3la is
built in a casing 1 which has a connecting opening 11 at the
position corresponding to the position of the refrigerant
sucking hole 3la, and a refrigerant pipe 7 is connected to
the compression element 3 through an inlet tube 6 which is
inserted into the connecting opening 11; in which, according
to the invention, a connecting cylinder l1lla is formed
integral with the casing 1 in such a mannexr that the
connecting cylinder lla is extended from the connecting
opening 11 outwardly of the casing 1, and
the inlet tube 6 has a first ﬁress-fitting portion 61 which
is press-fitted into the refrigerant sucking hole 3la, and a
second press-fitting portion 62 which is Qress-fitted into
the connectiné cylindexr lla,~£he inlet tube 6 being fixed
when press-fitted into the refrigerant sucking hole 3la and
the connecting cylinder 1la.

In the compressor, the inlet tube 6 may have a large
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sedfidition; the coupl i ng.pi pe B is welded to the inlet be F by brazing,
‘aﬁ@ ‘the i'nl et tube F i §2l so wel ded to a refrigerant pi D by brazing
which is inserted into the inlet tube F. The conpression element CPis
built in the casing C by coupling it to an electric nmotor Mwhich is
secured therein by shrinkage fitting, and it is secured to the casing C. by
spot-welding, with the inlet tube F con- nected to-the refrigerant pipe D
and to the coupling pipe B by brazing.

diameter portion 63 on the side of the refrigerant pipe 7
which is substantially equal in outside diametex to the
connecting cylinder 11, and merges through a step 64 with the
second press-fitting portion 62 of the inlet tube.

Furthermore in the compressor, the inlet tube 6 may
be so designed as to be integral with the refrigerant pipe 7
which is connected to an accumulator.

In addition, in the compressor, the inlet tube 6
press-fitted into the connecting cylinder lla may be welded
to the outer end face of the connecting cylinder 1lla with a
ring solder 81.

In manufécturing the compressor thus constructed in
which, as was described above, the compression element 3 with
the refrigerant sucking hole 3la is built in the casing 1
which has the connecting opening 11 at the position
corresponding to the position of the refrigerant sucking hole
3la, the connecting cylinder lla is formed inﬁegral with the
casing 1 in such a manner that the connecting cylinder is
protruded from the connecting opening 11 outwardly of the
casing 1, and the refrigerant pipe 7 is connected to the
compression element 3 through the inlet tube 6 which is
press-fitted into the refrigerant sucking hole 3la and the
connecting cyiinder lla; acc;rding to the invention, the
'compression element 3 is set in the casing 1 with the
refrigerant sucking hole 3la held confronted with the

connection cylinder lla in such a manner that the compression

—_—
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As was described above he conventional conpres- sor ggploys the coupling ..
pi pe B. The coupling p,ﬁ B REPLACEMENT SHEET 2 4 NeW 1997 -2- nust be
fixedly secured to the connecting opening C of the casing C by welding. In

wel di ng the coupling pipe

element 3 is prevented from being displaced vertically (a
first step), the inlet tube 6 is press-fitted into the
refrigerant sucking hole 3la and the connecting cylinder 1lla
in such a manner that the compression element 3 is prevented
from being turned around with respect to the casing 1 (a
second step), the casing 1 and the compression element 3 are
fixed by spot welding (a third step); and the inlet tube 6 is
fixedly welded to the connecting cylinder (a fourth step).

In the compressor, the first press-fitting portion 61
of the inlet tube 6 is press-fitted into the refrigerant
sucking hole 3la while the second press-fitting portion 62 is
press-fitted into the connecting cylinder 1la, so that the
inlet tube 6 is fixedly secured to the compression element 3
and the casing 1, being held by the refrigerant sucking hole
3la and the connecting cylinder 1lla; that is, the inlet tube
6 is secured directly to the casing 1. Hence, in
manufacturing the compressor of the invention, unlike the
conventional one, it is unnecesséry to use the coupling pipe,
and therefore the number of components is reduced as much;
and furthermore the step of connecting the coupling pipe to
the casing by brazing is unnecessary, and therefore the
number of manufacturing steps is also reduced as much, which
results in a iéduction in ma;ﬁfacturing cost. In addition,
in the compressor, it is unnecessary to take into account the
effects of heat used for welding the coupling pipe.

Furthermore, when the inlet tube 6 is secured by press-
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ﬁ‘mnth ‘t he ‘conpr essi on géfnent CP set in the casing, it_is necessary to
f.ake thernal effects i i%¢ account. In securing the conﬁééssion el ement CP
to the casing C by spot welding, before the inlet tube Fis welded to the
coupling pipe B the conpression, elenent. CP is posi- tioned in place, and
a predetermned air gap E is set between the rotor RT and the stator ST of
the notor. In this operation, the inlet tube Fis inserted into the cou-
pling pipe Bwith a gap t her ebet ween, and therefore the conpression el ement

P is llablet%gngei lac%%e re@rlgerant sucking hole 3la and the
connecting cylinder lla, the compression element 3 is
prevented from being displaced in the casing 1. Hence, in
connecting the compression element 3 to the casing 1 by spot-
welding, the air gap between the rotor and the stator of the
motor is prevented from being changed during the spot welding
operation. Furthermore, in fixing the inlet tube, for
instance, by welding, the internal components of the
compression element 3 are scarcely affected by heat.

The inlet tube 6 can be moré positively connected to
the casing 1 when it is so modified that the outer part of
the second pregs—fitting portion 62, which is engaged with
the refrigerant pipe 7, has the large diameter portion 63
which is substantially equal in outside diameter to the
refrigerant pipe 7 and merges through the step 64 with the
inner part of the second press-fitting portion 62. That is,
the inlet tube 6 thus modified can be connected to the casing
1 not only by brazing but also by resistance welding such as
projection welding. Hence, even if the welding method is
changed, it is unnecessary to change the inlet tube; that is,
the inlet tube can be used as it is.

In the case where the inlet tube 6 is made integral
with the reffigerant pipe 7 which is connected to the
accumulator, it is unnecessary to form the inlet tube 6 as a
separate component, and accorﬁingly both the number of

components and the number of manufacturing steps are reduced
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respect ‘'to the casing C,As a result, the air gap E be-_.
and the rotor RT of the#otor Mis changed that is, itds difficult to
maintain the air gap E unchanged. SUMVARY OF THE I NVENTION I n view of the
foregoi ng, an object of this invention is to provide a conpressor in which
not only the nunber of conponents but also the nunber of manufacturing
steps is reduced,. and displacenent of the conpression elenent in the
casing is prevented, whereby the air gap

as much, with a result that the resultant compressor is

further reduced in manufacturing cost.

Furthermore, in the compressor of the invention, the
outer end face of the connecting cylinder lla is welded to
the inlet tube 6 press-fitted into the latter lla with the
ring solder 81, which permits.introduction of an automatic
welding operation into the manufacture. In addition, the
heat for welding the refrigerant pipe 7 to the inlet tube 6
is transmitted through the inlet tube 6 to heat the ring
solder 81 put on the connecting cylinder lla, so that the
period of time required for welding the inlet tube 6 to the
connecting cylinder lla is shortened as much. Hence, in
welding the inlet tube 6 to the connecting cylinder 1la, the
effect of the produced heat on the internal components of the
compression element 3 is lessened.

In manufacturing the compressor as claimed in claim
1, the compression element 3 is set in the casing ; with the
refrigerant sucking hole 3la held confronted with the
connection cylinder lla in such a manner that the compression
element 3 is prevented from being displaced vertically (the
first step), the inlet tube 6 is press-fitted into the
refrigerant sucking hole 3la and the connecting cylinder 1la
in such a manﬁer that the coﬁbression element 3 is prevented
from being turned around with respect to the casing 1 (the
second step), the casing 1 and the compression element 3 are

fixed by spot welding (the third step); and the inlet tube 6
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‘bet weén t-he rotor and ator of the notor is naintained, unchanged at al

t:i mes. The foregoing ogrect of the invention has been‘aghi eved by the
provi sion of a conpressor in which a conpression elenent 3 with a
refrigerant suction open- ing 3la is built in a casing 1 which has a
connecting opening 11 at the. position corresponding to the position of the
refrigerant suction opening 3la, and a refrigerant pipe 7 is connected to
t he conpression elenent 3 through an inlet tube 6 which is inserted into

the con- is fixedly welded to the connecting cylinder (the fourth

step). That is, in fixing the compression element 3 and the
casing 1 by spot welding, the compression element 3 is
prevented from being moved vertically and from being turned
around because the inlet tube 6 has been press-fitted into
the refrigerant sucking hole 3la and the connecting cylindexr
1la. Hence, the compression element 3 is prevented from
being displaced during the spot welding operation, and
accordingly the air gap between the rotor and the stator in
the motor is maintained unchanged at all times. This will

facilitate the spot welding operation greatly.

BRIEF DESCRIPTION OF THE DRAWING(S)

FIG. 1 is a sectional view, with parts cut away,
showing a part of a compressor, which constitutes one
embodiment of'this invention.

FIG. 2 is a sectional view for a description of
another embodiment of the invention, showing a modification
of an inlet tube.

FIG. 3 is an explanatory diagram showing a

conventional compressor.

- —

Detailed Description of the Preferred Embodiments
Preferred embodiments of this invention will be

described with reference to the accompanying drawings.
-
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necting opening 11; in i ch, according to the inven- tjon, a connecting-
gylinder 1lla is forne *&ntegral with the casing 1 in &igh a manner that the
connecting cylin- der Ila is extended fromthe connecting opening 11
outwardly of the casing 1, and the inlet tube 6 has a first press-fitting
portion 61 which is press-fitted into the REPLACEMENT SHEET

A compressor, which constitutes one embodiment of the
invention, as shown in FIG. 1, comprises: a hermetical seal
type casing 1 with an oil pool la at the bottom; an electric
motor 2 having a rotor 21 and a stator 22 built in the casing
1; and a compression element 3 below the motor 2. The
compression element 3 includes a cylinder 31, and a front
head 32 and a rear head 33 which are positioned on the upper
half and the lower half of the cylinder 31, respectively. A
bearing 32a is extended upwardly from the front head 32, and
a bearing 33a is exten&ed downwardly from the rear head 33.
Those bearings 32a and 33a support a drive shaft 4. The
drive shaft 4 thus supported has one end poxrtion coupled to
the motor 2, and an ecceﬁtric portion 41 on which a rollexr 34
is mounted.

The cylinder 31 has a refrigerant sucking hole 3la
for sucking a low pressure gas refrigerant, and a cylinder
chamber 31b for compressing the gas refrigerant which flows
into it through the refrigerant sucking hole 3la. The front
head 32 and the rear head 33 are provided with discharge
mufflers 5 and 5, respectively, which form upper and lower
discharge chambers 51 and 51 for the gas refrigerant
compressed in the cylinder 31, respectively.

A conhecting opening~i1 larger in diameter than the
refrigerant sucking hole 3la is formed in the lower wall of
the casing 1 at the position corresponding to the position of

‘the refrigerant sucking hole 3la. An inlet tube 6 is

——

This Sheet Has Been Replace 9

LTI



= 3- refrigerant suctioneﬁpenlng 3la, and a second presgsfit- ting portion
62 Which is press-fittétinto the connecting cylinder %% the inlet tube 6
bei ng fixed, when press- “fit- ted into the refrigerant suction opening 3la
and the connecting cylinder 1lla. In the conpressor, the inlet tube 6 may
have a | arge dianeter portion 63 on the side of the refrigerant pipe 7
which is substantially equal in outside dianeter to the connecting cylinder

11, and nerges through a step 64

inserted into the connecting opening 11. Under this
condition, one end of the inlet tube 6 is connected to the
refrigerant sucking hole 3la, and the other end is connected
to a refrigerant pipe 7 extended from an accumulator (not
shown).

As the motoxr 2 is rotated, the roller 34 is rotated,
so that the gas refrigerant is sucked into the cylinder 31
through the refrigerant sucking hole 3la from the refrigerant
pipe 7. The gas refrigerant is compressed by rotation of the
roller 34. The gas refrigerant thus compressed is discharged
into the upper and lower discharge chambers 51 and 51, and
then discharged into a primary discharge space 10 in the
casing 1.

In the above-described compressor of the invention, a
connecting cylinder 1la is formed on the casing 1 in such a
manner that it is extended from the connecting opening 11
outwardly of the casing and tapered off. The inlet tube 6 is
made of iron and is plated with copper. The inlet tube 6 has
a first press-fitting portion 61 and a second press-fitting
portion 62. The outside diameter of the first press-fitting
portion 61 is slightly larger than the inside diameter of the
refrigerant sucking hole 3la. The first press-fitting
portion 61 ié press-fitted i;to the refrigerant sucking hole
3la in such a manner that the outer cylindrical surface of
the first press-fitting portion 61 is pushed against the

inner cylindrical surface of the refrigerant sucking hole
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mnth -the second press-fiL{ting portion 62 of the inlet be. Furthernore.in
t.he conpressor, the |n'e tube 6 may be so designed as® t be integral with
the refrigerant pipe 7 which is connected to an accunulator 100. In
addition, in the conpressor, the inlet tube 6 press- fitted into the
connecting cylinder 1la may be welded to the outer end face of the
connecting cylinder 11a with a ring solder 81. In manufactuing the
conpressor thus constructed in which, as was described above, the
conpreSS|%n el e-

The outside diameter of the second press-fitting
portion 62 is slightly larger than the inside diameter of the
connecting cylinder 1lla. The second press-fitting poxtion 62
is press-fitted into the connecting cylinder lla in such a
manner that the ounter cylindrical surface of the second
press-fitting portion 62 is pushed against the inner
cylindrical surface of the connecting cylinder 1la. That is,
the inlet tube 6 is secured to the casing 1 by press-fitting
it into the refrigerant sucking hole 3la and the connecting
cylinder 1la. The inlet tube 6 thus secured is connected to
the aforementioned refrigerant pipe 7. Under this condition,
the inlet tube 6 is fixedly secured by connecting it to the
connecting cylinder l1lla and to the refrigerant pipe 7 by
blazing.

As was described above, in the embodiment, the inlet
tube 6 is secured directly to the casing 1. Hence, in
manufacturing the compressor of the invention, unlike the
conventional one, it is unnecessary to use the coupling pipe,
and therefore the number of components is reduced as much;
and furthermore the step of connecting the coupling pipe to
the casing by brazing is unnecessary, and therefore the
numbexr of manufacturing steps is reduced as much, which
results in a reduction in ma;hfacturing cost. In addition,
in the embodiment, it is unnecessary to take into account the
effects of heat used for welding the coupling pipe.

Furthermore, when the inlet tube 6 is secured by press-

“ﬁii’iiﬂ‘ﬁiifﬁﬂi B



ent -3-with the refrigEL§nt suction opening 3la is built in the casing 1
whi ch has the connecti fi$iopening 11 at the position cofFgsponding to the
position of the refrig- erant sucking hole 31la, the connecting cylinder 1la
is formed integral with the casing | in such a manner that the connecting
cylinder is protruded fromthe connect- ing opening 11 outwardly of the
casing 1, and the refrig- erant pipe 7 is connected to the conpression

el enent 3 through the inlet tube 6 which is press-fitted into the

refrigerant; SHELS ol OPSLs "Pnd T 2e APEo b REn B0k nG%0le 31a and the
connecting cylinder ila, the compression element 3 is fixedly
held in the casing 1. Hence, in connecting the compression
element 3 to the casing 1 by spot-welding, the displacement
of the compression element.3 can be minimized, and
accordingly the displacement of the dxrive shaft 4 coupled to
the compression element 3 is suppressed; that is, the
displacement of the rotor 21 mounted fixedly on the drive
shaft 4 is suppressed. Accordingly, the air gap 23 between
the rotor 21 and the stator 22 is maintained unchanged, so
that the air gap is prevented from being changed during the
spot welding operation. Fuxrthermore, in connecting the inlet
tube to the casing 1 by welding or the like, the welding
operation is carried out at the outer end of the connecting
cylinder lla, and therefore the internal components of the
compression elemenf 3 are scarcely affected by heat.

It is preferable that the inlet tube 6 is welded to

the connecting cylinder lla as follows: As shown in FIG. 1,
a silver ring solder 81 is put on the inlet tube 6 at the
outer end of the connecting cylinder, and another ring solder
82 is put on the refrigerant pipe 7, and then the latter 7 is
engaged with the inlet pipe 6. First, the refrigerant pipe 7
is fixedly cohnected to the Ehlet tube 6 by using the ring
solder 81, and then Fhe latter 6 is fixedly connected to the
connecting cylinder l1lla. In this operation, the heat for

welding the refrigerant pipe 7 to the inlet tube 6 is
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cylinder |1la; according to the invention, the conpres-.
set in the casing 1 Wiy the refrigerant suction openiiiy 31a held
confronted with the connec- tion cylinder 1la in such a manner that the
conpression elenment 3 is prevented from being displaced vertically (a first
step), the inlet tube 6 is press-fitted into the re- frigerant suction
openi ng 3la and the connecting cylin- der |la in such a manner that the
conpression elenment 3 is prevented frombeing turned around with respect to

the CaSingr%nggiggggnghigggk’thgei%i%kh%ugea%dt%h%é§¥“fhe ring solder
81 on the connecting cylinder lla, and accordingly the period
of time required for welding the inlet tube 6 to the
connecting cylinder lla is shortened as much. Hence, in
welding the inlet tube 6 to the connecting cylinder 11la, the
effect of the produced heat on the internal components of the
compression element 3 is lessened. Furthermore, in the
embodiment, under the condition that the inlet tube 6 is
press-fitted into the connecting cylinder 11l and engaged with
the refrigerant pipe 7, the ring solders 81 and 82 are put on
them. Hence, a high frequency welding operation, that is, an
automatic welding operation can be employed. The silver ring
solder may be xeplaced with a thermo-setting resin ring.

The-inlet tube 6 may be modified as shown in FIG. 2.

That is, the outer part of the second press-fitting portion
62, which is eﬁgaged with the refrigerant pipe 7, is so
modified as to have a large diameter portion 63 which is
substantially equal in outside diameter to the refrigerant
pipe 7 and merges through a step 64 with the inner part of
the second press-fitting portion 62. With the inlet tube 6
thus modified, not only the above-described blazing
operation, but also a projection welding operation can be
performed by ﬁtilizing the outer cylindrical surface of the
connecting cylinder lla and the outer cylindrical surface of
the large diameter portion 63. Hence, even if the welding

method is changed, it is unﬁecessary to change the inlet
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‘pression elenent 3 ar%ﬂgixed by spot welding with spot-weld 160 (a third
step); and the inlet tgbe 6 is fixedly welded to the é%%ﬁecting cylinder (a.
fourth step). EPLACEMENT S HEET - 4- 2 4 NOV 1997 In the
conpressor, the first press-fitting portion 61 of the inlet tube 6 is
press-fitted into the refrigerant suction

tube; that is, the inlet tube can be used as it-is. 1In
addition, the step 64 can be used to position the inlet tube
6 in inserting the latter 6 into the refrigerant sucking hole
3la.

The inlet tube 6 may be made integral with the
refrigerant pipe 7 which is connected to the accumulator. In
this case, it is unnecessary to form the inlet tube 6 as a
separate component, and accordingly both the number of
components and the number of manufacturing steps are reduced
as much, with a result that the resultant compressor is
reduced in manufacturing cost.

Now, a method of manufacturing the above-described
compressor will be described. |

First, as shown in FIG. 1, the connecting cylinder
lla is protruded outwardly from the connecting opening 11 of
the casing 1. The motor 2 is fixedly held in the casing 1,
for instance, by shrinkage fitting. Thereafter, the
compression element 3 is built in the casing 1 in which the
motor 2 has been mounted. In this operation, the compression
element 3 is set with the refrigerant sucking hole 3la of the
cylinder 31 held confronted with the connecting opening 11,
and a jig is used to prevent the compression element 3 thus
set from beiné moved verticaiiy. Under the condition that
the compression element has been positioned with the jig, the
first press-fitting portion 61 of the inlet tube 6 is press-

fitted into the refrigerant sucking hole 3la while the
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openi-ng 3la while the sgcond press-fitting.portion 62 psﬁpress fitted into
t.he connectlng cyllnder‘-la so that the inlet tube 6 F§fixedly secured to
the conpression ele- nent 3 and the casing 1, being held by the refrigerant
suction opening 3la and the connecting cylinder 1la; that is, the inlet
tube 6 is secured directly to the casing 1. Hence, in nanufacturing t he
conpressor of the inven- tion, unlike the conventional one, it is
unnecessary to use the coupling pipe, and therefore the nunber of

C0nponemr%éézggxggggsggiggggg Sggtggﬁtgﬁrggr%régs fitted into the
connecting cylinder lla, so that the inlet tube 6 is fixed at
the refrigerant sucking hole 31a and at the connecting
cylinder lla. That is, the position of the compression
element 3 is prevented from being turned around in the casing
1. After the inlet tube 6 has been fixed in the above-
described manner, the casing 1 and the compression element 3
are fixed from outside by spot welding. Thereafter, the
refrigerant pipe 7 is engaged with the inlet tube 6, and the
former 7 is welded to the latter 6. Under this condition,
the inlet tube 6 is welded to the outer end face of the
connecting cylinder 11 with the silver ring solder.

In the manufacture of the compressor of the
invention, as was described above, in spot-welding the casing
1 and the compression element 3, the latter 3 is prevented
from being moved vertically and from being turned around
because the inlet tube 6 has been press-fitted into the
refrigerant sucking hole 3la and the connecting cylinder 1lla.
Hence, the compression element 3 is prevented from being
displaced by the spot welding operation. As a result, the
air gap of the motor can be maintained unchanged, and the
spot welding operation can be achieved with ease.

As wa% described abo;e, in the compressor according
to the invention, the connecting cylinder 1lla is formed on
the casing 1 in such a manner that it is extended from the

connecting opening 11 outwardly of the casing 1, and the
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step-of connecting the coupling pipe to the casing by brazing is
unnecessary, and theref®gpe the nunber of manufacturingtsteps is also
reduced as nuch, which results in a reduction in manufacturing cost. In
addition, in the conpressor, it is unnecessary to take into account the
effects of heat used for welding the coupling pipe. Furthernore, when the
inlet tube 6 is secured by press- fitting it into the refrigerant suction
opening l1lla and the connecting cylinder 1la, the conpression elenment 3 is

revented from being displaced in the casing.1l. Hence,
P inlet tubé’ﬁ has the first press—gitting portion 61 which is

press-fitted into the refrigerant sucking hole 3la and the
second press-~-fitting portion 62 which is press-fitted into
the connecting cylinder lla. The inlet tube 6 is fixedly
secured by being press-fitted into the refrigerant sucking
hole 31a and the connecting cylinder 1l1la; that is, the inlet
tube 6 is secured directly to the casing 1. Hence, in
manufacturing the compressor of the invention, unlike the
conventional one, it is unnecessary to use the coupling pipe,
and therefore the number of components is reduced as much;
and furthermore the step of connecting the coﬁpling pipe to
the casing by brazing is unnecessary, and therefore the
number of manufacturing steps is reduced as much, which
results in a feduction in manﬁfacturing cost. In addition,
in the compressor, it is unnecessary to take into account the
effects of heat used for welding the coupling pipe.
Furthermore, when the inlet tube 6 is secured by press-
fitting it into the refrigerant sucking hole 3la and the
connecting cylinder lla, the compression element 3 is held
with respect to the casing 1. Hence, in connecting the
compression element 3 to the casing 1 by spot-welding, the
air gap between the rotor and the stator of the motor is
prevented froﬁ being changedaauring the spot weldiné
operation. Furthermpre, in fixing the inlet tube, for
instance, by welding, the internal components of the

compression element 3 are scarcely affected by heat.
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in connecting the conprgssion element 3 to the casing L by spot-welding,

t.he air gap between thé& gotor and the stator of the nn{ED I's prevented from
bei ng changed during the spot wel di ng operation. Furthernmore, in fixing the
inlet tube, for instance, by welding, the inter- nal conponents of the
conpression elenment 3 are scarcely affected by heat. The inlet tube 6 can
be nore positively connected to the casing 1 when it is so nodified that
the outer part of the second press-fitting portion 62, which is engaged

The inlet tube 6 can be more positively connected to
the casing 1 which is so modified that the outer part of the
second press-fitting portion 62, which is engaged with the
refrigerant pipe 7, has the large diameter portion 63 which
is substantially equal in outside diameter to the refrigerant
ripe 7 and merges through the step 64 with the inner part of
the second press-fitting portion 62. That is, the inlet tube
6 thus modified can be connected to the casing 1 not only by
brazing but also by resistance welding such as projection
welding. Hence, even if the welding method is changed,'it is
unnecessary to change the inlet tube; that is, the inlet tube
can be used as it is.

In the case where the inlet tube 6 is made integral
with the refrigerant pipe 7 which is connected to the
accumulator, it is unnecessary to form the inlet tube 6 as a
separate component, and accordingly both the number of
components and the number of manufacturing steps are reduced
as much, with a result that the resultant compressor is
further reduced in manufacturing cost.

Furthermore, in the compressor of the invention, the
outer end face of the connecting cylinder lla is welded to
the inlet tube 6 press-fitted into the latter 1la with the
ring solder 81;_that is, an ;ﬁtomatic welding operation can
be employed. 1In addition, the heat for welding the
refrigerant pipe 7 to the inlet tube 6 is transmitted through

the inlet tube 6 to heat the ring solder 81 put on the
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wt t.h, the refrigerant pipe 7, has the |arge diameter p tion 63 which is
substantial ly equal i.ﬁ’ut3|de di aneter to the refrlgea nt pipe 7 and
merges-through the step 64 with the inner part of the second press-fitting
portion 62. That is, the inlet tube 6 thus nodified can be- con- nected to
the casing 1 not onIy by brazing but also by resistance wel ding such as
projection welding. Hence, even if the welding nethod.is changed, it is
unnecessary

connecting cylinder lla, and accordingly the period of time
required for weiding the inlet tube 6 to the connecting
cylinder l1la is shortened as much. Hence, in welding the
inlet tube 6 to the connecting cylinder 1lla, the effect of
the produced heat on the internal components of the
compression element 3 is lessened.

In manufacturing the compressor as claimed in claim
1, the compression element 3 is set in the casing 1 with the
refrigerant sucking hole 3la held confronted with the
connection cylinder lla in such a manner that the compression
element 3 is prevented from being displaced vertically (the
first step), the inlet tube 6 is press-fitted into the
refrigerant sucking hole 3la and the connecting cylinder lla
in such a manner that the compression element 3 is prevented
from being turned around in the casing 1 (the secqnd step).,
the casing 1 and the compression element 3 are fixed by spot
welding (the third step); and the inlet tube 6 is fixedly
welded to the connecting cylinder (the fourth step). That
is, in fixing the compression element 3 and the casing 1 by
spot welding, the compression element 3 is prevented from
being moved vertically and from being turned around because
the inlet tube 6 is press-fitted into the refrigerant sucking
hole 3la and ihe connecting ;flinder l1la. Hence, the
compression element 3 is prevented from being displaced
during the spot welding operation, and accordingly the air

gap between the rotor and the stator in the motor is

————
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-5- to change the inlef,tube; that is, the inlet tube n be used as it i-s. -

-

In the case where the §&flet tube 6 is nade integral WZfR the refrigerant

pi pe 7 which is connected to the accumulator 100, it is unnecessary to form
the inlet tube 6 as a separate conponent, and accordingly both the nunber

of conponents and the nunber of manufactur- ing steps are reduced as nuch,
with a result that the

maintained unchanged at all times. This will facilitate the
spot welding operation.

While the present invention has been described above
with respect to a single preferred embodiment thereof, it
should of course be understood that the present invention
should not be limited only to this embodiment but various
change or modification may be made without departure from the
scope of the present invention as defined by the appended

claims.



=resultant conpressor ig further reduced in manufactur-.-ing cost.

Furthernore, in the coppr essor of the invention, the an er end face of t he
connecting cylinder 1la’is wel ded to the inlet tube 6 press-fitted into the
cylinder 1la with the ring solder 81, which permts introduction of an ___-

automati c wel ding operation into the manufacture. |In addition, the heat for
wel ding the refrigerant pipe 7 to the inlet tube 6 is traﬁsn1tted '“
the inlet tube 6 to heat the ring solder 81 put on the con “mw“

WHAT IS CLAIMED IS:

1 1. A compressor comprising:

2 a compression element 3 having a refrigerant sucking

3 hole 3la;

4 a casing 1 in which said compression element 3 is

5 built, said casing 1 having connecting opening 11 at the

6 position corresponding to the position of said refrigerant

7 sucking hole 3la, said casing having a connecting cylinder

8 11a which is formed integral with said casing 1 in such a

9 manner that said connecting cylinder 1lla is extended from

10 said connecting opening outwardly of said casing 1;

11 an inlet tube 6 inserted into said connecting opening

12 11, said inlet tube 6 having a first press-fitting portion 61

13 which is press-fitted into said refrigerant sucking hole 3la

14 and a second press-fitting portion 62 which is press-fitted

15 into said connecting cylinder lla, said inlet tube 6 being

16 fixed when press-fitted into said refrigerant sucking hole

17 31la and said connecting cylinder lla; and

18 a refrigerant pipe 7 connected to said compression

19 element 3 through said inlet tube 6.

1 2. A compressor as claimed in claim 1, in which said

2 inlet tube 6 ﬂas a large dia;éter portion 63 on the side of

3 said refrigerant pipe 7 which is substantially equal in

4 outside diameter to said connecting cylinder 11, and merges

5 through a step 64 with said second press-fitting portion 62
20 This Sheet -Has Been Replaced
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lla, .so that the per|02?§f time required for wel ding th% inlet tube 6 to
t he connecting cylinde la i s shortened as nuch. Hen&gﬁ in welding the

inlet tube 6 to the con- necting cylinder 1la, the efféct of the produced
heat on the internal conponents of the conpression elenent 3 _is.|essened:

I'n manufacturing the inventive conpressor the com pression el ement
set inthe casing 1 with the refrig- erant suction open “m lﬁ
confronted with the connection cylinder 1la in such a

6 of said inlet tube 6.

1 3. A compressor as claimed in claim 1, in which said
2 inlet tube 6 is integral with said refrigerant pipe 7 which

3 is connected to an accumulator.

1 4, A compressor as claimed in claim 1, in which said
2 inlet tube 6 press-fitted into said connecting cylindexr 1lla

3 is welded to the outer end face of said connecting cylinder

4 lla with a ring solder 81.

1 5. A method of manufacturing a compressor in which a
2 compression element 3 with a refrigerant suckind hole 31a is
3 built in a casing 1 which has a connecting opening 11 at the
4 position corresponding to the position of said refrigerant

5 sucking hole 3la, a connecting cylinder lla is formed

6 integral with said casing 1 in such a manner that said

7 connecting cylinder lla is protruded from said connecting

8 opening 11 outwardly of said casing 1, and a refrigerant pipe
9 7 is connected to said compression element 3 through an inlet
10 tube 6 which i; press-fitted into said refrigerant sucking

11 hole 3la and said connecting cylinder lla, which comprises

12 the steps of:- -

13 setting said compression element 3 in said casing 1
14 with said refrigerant sucking hole 3la held confronted with
15 said connection cylinder 1lla in such a manner that said

1

21 This Sheet Has Been R

T




pre55|on elenment 3 is prevented from being displaced VQLJIC&||y (the first
step), the inlet tube éL%s press-fitted into the refrigétant—suction ——
opening 31la and the con- necting cylinder 1la in such a

conpres- sion element 3 is prevented from bei ng turned awﬂm E@‘ﬂﬂ &F@
to the casing 1 (the second step), the casing 1 and the

3 arc fixed by spot weld- ing wwth spot weld 160 (the third step); and the

inlet tube 6 is fixedly welded to the connecting cylinder (the fourth

step}. That is, in fixing the conpression el epent
6 compression element 3 is prevented from being displaced

17 vertically;

18 press-~fitting said inlet tube 6 into said refrigerant
19 sucking hole 3la and said connecting cylinder lla in such a
20 manner that said compression element 3 is prevented from

21 being turned around with respect to said casing;

22 fixing said casing 1 and said compression element 3

23 by spot welding; and

24 welding fixedly said inlet tube 6 to said connecting

25 cylinder 1l1la.
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REﬁLACENENT SHEET 2 4 NQV 1997 -6- 3 and the casing 1 by spot welding, the
conpression elenment 3 {S prevented from being moved veriically and from
bei ng turned around because the inlet tube 6 has been press-fitted into the

refrigerant suction opening

ABSTRACT
An object of this invention is to provide a

compressor in which the number of components and the number
of manufacturing steps are reduced, and a compression element

5 is prevented from being diéplaced in the casing, whereby the
air gap between the rotor and the stator of the motor is held
unchanged at all times. In a compressor, a connecting
cylinder 1la is formed on the casing 1 having a connecting
opening 11 such a manner that it is extended from the

10 connecting opening outwardly of the casing, and an inlet tube
6 has a first press-fitting portion 61 which is press-fitted
into a refrigerant sucking hole 3la and a second press-
fitting portion 62 which is press-fitted into the connecting
cylinder l1la. The inlet tube 6 is fixedly secured to the

15 casing 1 by press-fitting it into the refrigerant sucking
hole 3la and the connecting cyiinder lla, whexeby the
compression element 3 is prevented from being displaced in
the casing. Thé compression element 3 is prevented from
being displaced in the casing 1 by means of the inlet tube 6.

20 Therefore, the compression element 3 is prevented from being
displaced when spot-welded; that is, the air gap between the
rotor and the stator in the motor can be maintained unchanged

at all times.
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31afand the connecti ng_gylinder 1la. Hence, the com ssion elenment 3 is
_prevented from bei ng di“gpl aced during the spot wel di ngi ﬁperatlons and
accdqrdingly the air gap between the rotor and the stator in the notor is
mai rit ai ned unchanged at all tinmes. This will facilitate the spot wel ding
operiation greatly. BRI EF DESCRI PTION OF THE DRAWNGE S) FIG 1 is a
sectjional view, with parts cut %%y, show ing a part of a conpressor,

whi gh constitutes one em bodinment of this invention.
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FIG|2 is a sectional view for a description of anotheg,enbodi nrent of the
J-nvention, showi ng a r{éa}flcatlon of an inlet tube. FEG/ 3 is an

expl anat ory di agram showi ng a conven- tional conpressor. DETAI LED

DESCRI PTI ON OF THE PREFERRED EMBODI NENTS_Preferred enbodi ments of this
|nverht| on will be de- scribed with ¥£ferénce to the acconpanyi ng draw ngs.
A coﬂrpressor whi ch constitutes one enbodi nent of
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't he }nvention as showpin FIG 1, conprises: a hernetis cal seal type
casipg 1 with an oil pedl la at the bottom an electrhﬁ”nntor 2 having a
rotof 21 and a stator 22 built in the casing and a conpression el ement 3
bel ow the nmotor 2. The conpression element 3 includes a cylinder 31, and a
fronf head 32 and a rear head 33 ®hEeh3are positioned on the upper half and
the {ower half of the cylinder 31, respectively. A bearing 32a is extended
upwafdly fromthe front Eead 32, and %<bear-F5qg 33a i s extended downwardly

fromthe rear head 3?/// ,——’7f{//
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COMPRESSOR, AND METHOD OF MANUFACTURING SAME

.

Background of the Invention

Field of the Industrial Application

This invention relates to a compressor in which a

compression element with a refrigerant sucking hole is built
in a casing, a connecting opening is formed in the casing at
the position corresponding to the positiop of the refrigerant
sucking hole, and a refrigerant pipe is connected to the
refrigerant sucking hole of the compression element through
an inlet tube inserted into the connecting opening, and to a
method of manufaéturing the compressox.

Description of the Prior Art

A compressor of this type, in which the refrigerant
pipe is connected to the refrigerant sucking hole of the
compression element built in the casing, has been disclosed,
for instance, by Japanese Utility Patent Application.(OPI)
No. 74587/1990 (the texm "OPI" as used herein means én
"unexamined published application"); and is aé shown in FIG.
3. In the compressor, a coupling pipe B and an inlet tube F
are used. The coupling pipe B is connected to a connecting
opening 1 formed in the casing C by blazing. The inlet tube
F is loosely inserted into the coupling pipe B, and then the
end portion of the inlet tube F is press-fitted into a
refrigerant sucking hole A of a compression element C? which

is incorporated in the casing C. Under this condition, the

REPLACEMENT SHEET
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2 4 NOV 1997 -7- chanber 31b r conpressing the gas refrigerant which
flows into it} thduppuoEMENTe SHEET ijgerant Suction opening 3la. The front head

32 and the_reaw rd-' vided with discharge nufflers 5 and 5,
respectively, | which faormunp and | ower di scharge chanbers 51 and 51 for
adid gg@p@?se
ng 11 | arger

the gas refrige in the cglin- der 31, respectively. A
connecting opén n-di anmeter than the

coupling pipe B is welded to the inlet tube F by blazing, and
the inlet tube F is also welded to a refrigerant pipe D by
blazing which is inserted into the inlet tube F.

The compression element CP is built in the casing C
by coupling it to an electric motor M which is secured
therein by shrinkage fitting, and it is secured to the casing
C by spot-welding, with the inlet tube F connected to the
refrigerant pipe.D and to the coupling pi?e B by blazing.

As was described above, the conventional compressor
employs the coupling pipe B. The coupling pipe B must be
fixedly secured to the connecting opening Cl1 of the casing C
by welding. In welding the coupiing pipe B with the.
compression element CP set in the casing, it is necessary to
take thermal effects into account. In securing the
compression element CP to the.casing C by spot welding,
before the inlet tube F is welded fo the coupling pipe B the
compression element CP is positioned in place, and a
predetermined air gap E is set between the rotor RT and the
stator ST of the motor. In this operation, the inlet tube F
is inserted into the coupling pipe B with a gap therebetween,
and therefore the compression element CP is liable to be
displaced with respect to the casing C. As a result, the air
gap E between the stator ST and the rotor RT of the motor M
is changed; that is, it is difficult to maintain the air gap
E unchanged. e -
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refrigerantJeue%+ﬁﬁ—e§en%ng~3la is formed in the lower wall of the casing 1
at the posi i BEPLAGEMERpOWHEERG| t o t he position of the refrigerant suction

n_|nlef”tube b |s inserted into the connecting opening 11

openi ng 3la.
Under this
refrigerant
refrigerant
is rotated,

B 9997

syctTon openingi3ia, and tPe other end is connected to a

the roller

epd{of the inlet tube 6 is connected to the

'ffom an accunmul ator (not shown). As the notor 2
34 is fotated, so that the gas refrigerant is sucked

into the cyl

naer

ol

Summary of the Invetion

In view of the foregoing, an object of this invention

is to provide a compressor in which not only the number of

components but also the number of manufacturing steps is

reduced, and displacement of the compression element in the

casing is prevented, whereby the air gap between the rotor

and stator of the motor is maintained unchanged'at all times.

The foregoing object of the invention has been

achieved by the provision of a compressor in which a

compression element 3 with a refrigerant sucking hole 3la is

built in a casing 1 which has a connecting opening 11 at the

position corresponding to the position of the refrigerant

sucking hole 3la, and a refrigerant pipe 7 is connected to

the compression element 3 through an inlet tube 6 which is

inserted into the connecting opening 11; in which, - according

to the invention, a connecting cylinder 1lla is formed

integral with the casing 1 in such a manner that the

connecting cylinder 1la is extended from the connecting

opening 11 outwardly of the casing 1, and

the inlet tube 6 has a first press-fitting portion 61 which

is press-fitted into the refrigerant sucking hole 31la, and a

second press-fitting portion 62 which is press-fitted into

the connecting cylinder lla, the inlet tube 6 being fixed

when press-fitted into the refrigerant sucking hole 3la and

the connecting cylinder 1lla.

In the compressor, the inlet tube 6 may have a large

—_—
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t hrough the rpfpiraaCEMENEGEEEDN opening 31a fromthe refrigerant pipe 7
The gas refri gepanrt-i~s~conmpressed by rotation of the roller 34. The gas
refrigerant thug on}éﬁ%iaﬁpd i discharged into the upper and | ower dis-
charge chanbefsi5 %ﬁ: T fan hen di scharged into a primary discharge
space 10 in thelcasing.l -lndhe above-descri bed conpressor of the

I nvention, a donnecting cylindef 1la is fornmed on the casing 1 in such a
manner that i the 't he connecting opening 11 outwardly of the
casing and tapered off. The

diameter portion 63 on the side of the refrigerant pipe 7
which is substantially equal in outside diameter to the
connecting cylinder 11, and merges through a step 64 with the
second press-fitting portion 62 of the inlet tube.

Furthermore in the compressor, the inlet tube 6 may
be so designed as to be integral with the refrigerant pipe 7
which is connected to an accumulator.

In addition, in the compressor, the inlet tube 6
press-fitted into the connecting cylinder lla may be welded
to the outer end face of the connecting cylinder 1lla with a
ring solder B81.

In manufacturing the compressor thus constructed in
which, as was described above, the compression element 3 with
the refrigerant sucking hole 3la is built in the casing 1
which has the connecting opening 11 at the position
corresponding to the position of the refrigerant sucking hole
3la, the connecting cylinder 1lla is formed,iﬂtegral with the
casing 1 in such a manner that the connecting cylinder is
protruded from the connecting opening 11 outwardly of the
casing 1, and the refrigerant pipe 7 is connected to the
compression element 3 through the inlet tube 6 which is
press-fitted into the refrigerant sucking hole 31la and the
connecting cylinder lla; according to the invention, the
compression element 3 is set in the casing 1 with the
refrigerant sucking hole 3la held confronted with the

connection cylinder 1lla in such a manner that the compression

——————— .
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inlet tube 6 is made of iron and is plated with copper. The inlet tube 6
has a first press- -pn 61 and a second press-fitting portion 62.
The out si de d|aqﬁpgich£Nﬁh$HEEﬁ t press-fitting portion 61 is slightly

| arger than t of the refrigerant suction opening 3la. The
first press- fi ijs presssfitted into the refrigerant suction
openi ng 3la injspc & ! at the outer cylindrical surface of the

pushed agai nst the inner cylindrical

surface of the refrigerant SUCtI n openi ng 3la. The outside

element 3 is prevented from being displaced vertically (a
first step), the inlet tube 6 is press-fitted into the
refrigerant sucking hole 3la and the connecting cylinder lla
in such a manner that the compression element 3 is prevented
from being turned around with respect to the casing 1 (a
second step), the casing 1 and the compression element 3 are
fixed by spot welding (a third step); and the inlet tube 6 is
fixedly welded to the connecting cylinder (a fourth step).

In the compressor, the first press-fitting portion 61
of the inlet tube 6 is press-fitted into the refrigerant
sucking hole 3la while the second press-fitting portion 62 is
press-fitted into the connecting cylinder lla, so that the
inlet tube 6 is fixedly secured to the compression element 3
and the casing 1, being held by the refrigerant sucking hole
31a and the connecting cylinder 1lla; that is, the inlet tube
6 is secured directly to the casing 1. Hence, in
manufacturing.the compressor of the invention, unlike the
conventional one, it is unnecesséry to use the coupling pipe,
and therefore the number of components is reduced as much;
and furthermore the step of connecting the coupling pipe to
the casing by brazing is unnecessary, and therefore the -
number of manufacturing steps is also reduced as much, which
results in a réduction in manufacturing cost. In addition,
in the compressor, it is unnecessary to take into account the
effects of heat used for welding the coupling pipe.

Furthermore, when the inlet tube 6 is secured by press-

i
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slightly larger
The second presg-
cylinder 1la in
second press-fit-
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the outer cylindrical
6

f the second press-fitting portion 62 is
aneter of the connecting cylin- der 1lla
b2 is press-fit- ted into the connecting

surface of the

fitting it into the refrigerant sucking hole 3la and the
connecting cylinder lla, the compression element 3 is
prevented from being displaced in the casing 1. Hence, in
connecting the compression element 3 to the casing 1 by spot-
welding, the air gap between the rotoxr and the stator of the
motor is prevented from being-changed during the spot welding
operation. Furthermore, in fixing the inlet tube, for
instance, by welding, the internal components of the
compression element 3 are scarcely affected by heat.

The inlet tube 6 can be more positively connected to
the casing 1 when it is so modified that the outer part of
the second pregs-fitting portion 62, which is engaged with
the refrigerant pipe 7, has the large diameter portion 63
which is substantially equal in outside diameter to the
refrigerant pipe 7 and merges through the step 64 with the
inner part of the second press-fitting portion 62. That is,
the inlet tube 6 thus modified can be connected to the casing
1 not only by brazing but also by resistance welding such as
projection welding. Hence, even if the welding method is
changed, it is unnecessary to change the inlet tube; that is,
the inlet tube can be used as it is.

In the case where the inlet tube 6 is made integral
with the refrigerant pipe 7 which is connected to the
accumulator, it is unnecessary to form the inlet tube 6 as a
separate component, and accordingly both the number of

components and the number of manufacturing steps are reduced

———
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ting portion 62 is pushed
connecting cyl |
1 by press-fit
connecting cyli
af orenenti oned

t the inner cylindrical surface of the

., the inlet tube 6 is secured to the casing
ef ri gerant suction opening 3la and the

bt tube 6 thus secured is connected to the
/. Undey this condition, the inlet tube 6
Is fixedly sect ifg it to the connecting cylinder 1la and to
the refriger- gnt~pirpe 7 by brazing. As was descri bed above, in the

enbodi nent, theg inlet

jﬂﬁ:_'

as much, with a result that the resultant compressor is
further reduced in manufacturing cost.

Furthermore, in the compressor of the invention, the
outer end face of the connecting cylinder lla is welded to
the inlet tube 6 press-fitted into the latter 1la with the
ring solder 81, which permits.introduction of an automatic
welding operation’ into the manufacture. In addition, the
heat for welding the refrigerant pipe 7 to the inlet tube 6
is transmitted through the inlet tube 6 to heat the ring
solder 81 put on the cohnecting cylinder 1lla, so that the
period of time required for welding the inlet tube 6 to the
connecting cylinder lla is shortened as much. Eence, in
welding the inlet tube 6 to the connecting cylinder 11la, the
effect of the produced heat on the internal components'of the
compression element 3 is lessened.

In manufacturing the compressor as claimed in claim
1, the coﬁpression element 3 is set in the casing 1 with the
refrigerant sucking hole 3la held confronted with the
connection cylinder 1lla in such a manner that the compression
element 3 is prevented from being displaced vertically (the
first step), the inlet tube 6 is press—fitted into the
refrigerant sucking hole 3la and the connecting cylinder 1la
in such a manner that the compression element 3 is prevented
from being turned around with respect to the casing 1 (the
second step), the casing 1 and the compression element 3 are

fixed by spot welding (the third step); and the inlet tube 6

This Sheet Has Been Re epla

R



tube 6 is secured directly to the casing 1. Hence, in manufacturing the
conpr essor of , i ke the conventional one, it is unnecessary
to use the COL-RﬁPM@MEMiéHEHd therefore the number of conponents is

reduced as nudh;-ang Torthermpre the step of connect- ing the coupling pipe
to the casing by q%gz @@ uAng¢c- essagy, and therefore the nunber of

manuf acturing |stjepSTis Te ce% s much, which results in a reduction in
manuf act uri ng jcd n| in the enbodinent, it is unnecessary to
take into accqunt the effects of heat used

is fixédly welded to the connecting cylinder (the fourth
step). That is, in fixing the compression element 3 and the
casing 1 by spot welding, the compression element 3 is
prevented from being moved vertically and from being turned
around because the inlet tube 6 has been press-fitted into
the refrigerant sucking hole 31a and the connecting cylinder
lla. Hence, the compression element 3 is prevented from
being displaced during the spot welding operation, and
accordingly the air gap between the rotor and the stator in
the motor is maintained unchanged at all times. This will

facilitate the spot welding operation greatly.

BRIEF DESCRIPTION OF THE DRAWING(S)

FIG. 1 is a sectional view, with parfs cut away,
showing a part of a compressor, which constitutes one
embodiment of.this invention.

FIG. 2 is a sectional view for a description of
another embodiment of the.invention, showing a modification
of an inlet tube.

FIG. 3 is an explanatory diagram showing a

conventional compressoxr.

Detailed Description of the Preferred Embodiments

Preferred embodiments of this invention will be

described with reference to the accompanying drawings.
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for welding the coupling pipe. Furthernore, when the inlet tube 6 is
secured by pre T i olthe refriger- ant suction opening 3la and
the connecti ng cﬁk H’Efjépﬁﬂ Sﬂgﬁe conpression elenment 3 is fixedly held in
t he caS|ng 1. ce, in connec g the conpression elenent 3 to the casing
1 by spot-wel dijnd, 2beFEBsW9Rcénmgnt of phe conpression el ement 3 can be
mnimzed, and fag- cordingly the}di splacenent of the drive shaft 4 coupl ed
to the conpressj etement 3 1s quppressed; that is, the displacenent of
the rotor 21 nted fixedly.on.tthe

A compressor, which constitutes one embodiment of the

>

invention, as shown in FIG. 1, comprises: a hermetical seal
tyﬁe casing 1 with an oil pool la at the bottom; an electric
motor 2 having a rotor 21 and a stator 22 built in the casing
l; and a compression element 3 below the motor 2. The
compression element 3 includes a cylinder 31, énd a front
head 32 and a rear head 33 which are positioned on the upper
half and the lower half of the cylindexr 31, respectively. A
bearing 32a is extended upwardly from the front head 32, and
a bearing 33# is extended downwardly from the rear head 33.
Those bearings 32a and 33a support a drive shaft 4. The
drive shaft 4 thus sﬁpported has one end portibn coupled to
the motor 2, and an eccentric portion 41 on which a roller 34
is mounted.

The cylinder 31 has a refrigerant sucking hole 3la
for sucking a low pressure gas refrigerant, and a cylinder
chamber 31b for compressing the gas refrigerant which flows

into it through the refrigerant sucking hole 3la. The front
head 32 and the rear head 33 are provided with discharge
mufflers 5 and 5, respectively, which form upper and lower
discharge chambers 51 and 51 for the gas refrigerant
compressed in the cylinder 31, respectively.

A connecting opening 11 larger in diameter than the
ref;igerant sucking hole 3la is formed in the lower wall of
the casing 1 at the position corresponding to the position of

‘the refrigerant sucking hole 3la. An inlet tube 6 is
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drive shaft 4 is suppressed. Accordingly, the air gap 23 between the rotor

21 and the stat d -9- unchanged, so that the air gap is
prevented from béﬁEHb\GﬂMﬁﬁée@t ring the spot wel ding operation. Further-
nore, in .connedti TAE Tnlet tulbe to the casing 1 by welding or the Iike,

t he wel di ng opegr iﬁ% FEBCﬂWi d fout 10

inserfed into the connecting opening 11. Under this
condition, one end of the inlet tube 6 is connected to the
refrigerant sucking hole 31la, and the other end is connected
to a refrigerant pipe 7 extended from an accumulator (not
shown) . |

As the motor 2 is rotated, the roller 34 is rotated,
so that the gas refrigerant is sucked into the cylinder 31
through the refrigerant sucking hole 3la from the refrigerant
pipe 7. The gas refrigerant is compressed by rotation of the
roller 34. The gas refrigerant thus compréssed is discharged
into the upper and lower discharge chambers 51 and 51, and
then discharged into a primary discharge space 10 in the
casing 1.

In the above-described compfessor of the invention, a
connecting cylinder lla is formed on the casing 1 in such a
manner that it is extended from the connecting opening 11
outwardly of the casing and tapered off. The inlet tube 6 is

- made of iron and is plated with copper. The inlet tube 6 has
a first press-fitting portion 61 and a second press-fitting
portion 62. The outside diameter of the first press-fitting
portion 61 is slightly larger than the inside diameter of the
refrigerant sucking hole 31a. The first press-fitting
portion 61 is press-fitted into the refrigerant sucking hole
31la in such a manner that the outer cylindrical surface of
the first press-fitting portion 61 is pushed against the

inner cylindrical surface of the refrigerant sucking hole
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ment 3 are scarcely affected by heat. It

6 is welded to the connecting cylinder

1, a silver ring solder 81 is put on the
t he cannecting cylinder, and another ring
nt pipe 7, and then the pipe 7 is engaged
refrig- erant pipe 7 is fixedly connected

3la. The outside diameter of the second press-fitting

portion 62 is slightly larger than the inside diameter of the
connecting cylinder lla. The second press-fitting portion 62
is press-fitted into the connecting cylinder 1lla in such a
manner that the outer cylindrical surface of the second
press-fitting portion 62 is pushed against the inner
cylindrical surface of the connecting cylinder 1la. That is,
the inlet tube 6 is secured to the casing 1 by press-fitting
it into the refrigerant sucking hole 3la and the connecting
cylinder 1la. The inlet tube 6 thus secured is connected to
the aforementioned refrigerant pipe 7. Under this condition,
the inlet tube 6 is fixedly secured by connecting it td the
connecting cylinder lla and to the refrigerant pipe 7 by
blazing.

As was described above, in the embodiment, the inlet
tube 6 is secured directly to the casing 1. Hence, in
manufacturing the compressor of the invention, unlike the
conventional one, it is unnecessary to use the coupling pipe,
and therefore the numbexr of components is reduced as much;
and furthermore the step of connecting the coupling pipe to
the casing by brazing is unnecessary, and therefore the
number of manufacturing steps is reduced as much, which
results in a reduction in manufacturing cost. In addition,
in the embodiment, it is unnecessary to take into account the
effects of heat used for welding the coupling pipe.

Furthermore, when the inlet tube 6 is secured by press-

This Sheet Has Been Reilaced

LU




using the rin

en the tube 6 is fixedly connected to the

connecting cyllﬁﬂfLAGEMENTIﬁHEBT 4 opera- tion, the heat for. welding the

refrigerant pijp
tube 6 to.beat the
accordingly the pe
connecting cyli

t {tube 6 is transmtted through the inlet
e 81 on the connecting cylinder 1la, and
6B BT

tube 6 to the jconnecting cylinder 1la, the effect of the produced heat on

the internal cC

“conpr essi on el enent

fitting it into the refrigerant sucking hole 3la and the
connecting cylinder ila, the compression element 3 is fixedly
held in the casing 1. Hence, in connecting the compression
element 3 to the casing 1 by spot-welding, the displacement
of the compression element.3 can be minimized, and
accordingly the displacement of the drive shaft 4 coupled to
the compression element 3 is suppressed; that is, the
displacement of the rotor 21 mounted fixedly on the drive
shaft 4 is suppressed. Accordingly, the air gap 23 between
the rotor 21 and the stator 22 is maintained unchanged, so
that the air gap is prevented from being changed during the
spot welding operation. Furthermore, in connecting the inlet
tube to the casing 1 by welding oxr the like, the welding
operation is carried oﬁt at the outer end of the connecting
cylinder lla, and therefore the internal components of the
compression elemenf 3 are scarcely affected by heat.

It is preferable that the inlet tube 6 is welded to
the connecting cylinder 1la as follows: As shown in FIG. 1,
a silver ring solder 81 is put on the inlet tube 6 at the
outer end of the connecting cylinder, and another ring solder
82 is put on the refrigerant pipe 7, and then the latter 7 is
engaged with the inlet pipe 6. First, the refrigerant pipe 7
is fixedly connected to the inlet tubé 6 by using the ring
solder 81, and then the latter 6 is fixedly connected to the
connecting cylinder 1la. In this operation, the heat for

welding the refrigerant pipe 7 to the inlet tube 6 is
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3.is | essene

. T 4 t heenbodi ment, under the condition that the
inlet tube 6 § R Q@lﬂﬁsg al

into the connectlng cylinder 11 and engaged
with the refrjggr- ant pjpe he ring solders 81 and 82 are put on them
Hence, a highjf{equsFEB ®W97di hg| operation, that is, an automatic wel ding
operation canibé enpl oyed. Th I lver rizng solder may be replaced with a
t herno-settin rmTing. The {nlet tube 6 may be nodified as shown in
FIG 2. That iis, the_outer partiof the second press-fiting portion

——

transmitted through the inlet tube 6 to heat the ring solder
81 on the connecting cylinder 1lla, and accordingly the period
of time required for welding the inlet tube 6 to the
connecting cylinder 1lla is shortened as much. Hence, in
welding the inlet tube 6 to the connecting cylinder 1la, the
effect of the produced heat on the internal components of the
compression element 3 is lessened. Furthermore, in the
embodiment, under the condition that the inlet tube 6 is
press-fitted into the connecting cylinder 11 and engaged with
the refrigerant pipe 7, the ring solders 81 and 82 are put on
them. Hence, a high frequency welding operation, that is, an
automatic welding operation can be employed. The silver ring
solder may be replaced with a thermo-setting resin ring.

The inlet tube 6 may be modified as shown in FIG. 2.
That is, the outer part of the second press-fitting portion
62, which is engaged with the refrigerant pipe 7, is so
modified as to have a large diameter portion 63 which is
substantially equal in outside diameter to the refrigerant
pipe 7 and merges through a step 64 with the inner part of
the second press-fitting portion 62. With the inlet tube 6
thus modified, not only the above-described blazing
operation, but also a projection welding operation can be
performed by utilizing the outer cylindrical surface of the
connecting cylinder lla and the outer cylindrical surface of
the large diameter portion 63. Hence, even if the welding

method is changed, it is unﬁecessary to change the inlet
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62, which is X efrigerant pipe 7, is so nodified as to have
a |l arge di arrEFeﬁ‘i B&ﬁ%ﬁ ggﬁn ch is substantially equal in outside
dianeter to thefrefrigerant gigde 7 and nerges through a step 64 with the

i nner part of ?%?FEBUEDVG s-ffitting portion 62. Wth the inlet tube 6

t hus nodified only the abdve-descriged brazi ng operation, but also a
proj ecti on we| dHrg—opera=—tT0n {can be perfornmed by utilizing the outer
cylindri cal

—+

tube; that is, the inlet tube can be used as it is. 1In
addition, the step 64 can be used to position the inlet tube
6 in inserting the latter 6 into the refrigerant sucking hole
31a.

The inlet tube 6 may be made integral with the
refrigerant pipe 7 which is connected to the accumulator. In
this case, it is unnecessary to form the inlet tube 6 as a
separate component, and accordingly both the number of
components and the number of manufacturing steps are reduced
as much, with a result that the resultant compressor is
reduced in manufacturing cost.

Now, a method of manufacturing the above-described
compressor will be described. |

First, as shown in FIG. 1, the connecting cylinder
lla is protruded outwardly from the connecting opening 11 of
the casing 1. The motor 2 is fixedly held in the casing 1,
for instance, by shrinkage fitting. Thereafter, the
compression element 3 is built in the casing 1 in which.the
motor 2 has been mounted. In this operation, the compression
element 3 is set with the refrigerant sucking hole 31la of the
cylinder 31 held confronted with the connecting opening 11,
and a jig is used to prevent the compression element 3 thus
set from being moved vertically. Under the condition that
the compression element has been positioned Qith the jig, the
first press-fitting portion 61 of the inlet tube 6 is press-

fitted into the refrigerant sucklng hole 31la whlle the
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connecting cy outer cylindrical surface of the |arge

di aneter portifoh 63. Hence, eyeh if the welding nmethod is changed, it is
unnecessary t h&'!ngE&éW?hl pt{tube; that is, the-inlet tube can be used
as it is. In gaddition, the stpp{.64 can 1® used to position the inlet tube 6
in inserting fhe Tatter 6 1nto fhe refrigerant suction opening 3la.

second press-fitting portion 62 is press-fitted into the
connecting cylinder 1la, so that the inlet tube 6 is fixed at
the refrigerant sucking hole 31la and at the connecting
cylinder 1lla. That is, the position of the compression
element 3 is prevented from being turned around in the casing
1. After the inlet tube 6 has been fixed in the above-
described manner, the casing 1 and the compression element 3
are fixed from outside by spot welding; Thereafter,.the
refrigerant pipe 7 is engaged with the inlet tube 6, and the
former 7 is welded to the latter 6. Undexr this condition,
the inlet tube 6 is welded to the outer end face of the-
connecting cylinder 11 with the silver ring solder.

In the manufacture of the compressor of the
invention, as was described above, in spot-welding the casing
1 and the compression element 3, the latter 3 is preveﬂted
from being moved vertically and from being turned around
because the inlet tube 6 has been press-fitted into the
refrigerant sucking hole 3la and the connecting cylinder 1lla.
Hence, the compression element 3 is prevented from being
displaced by the spot welding operation. As a result, the
air gap of the motor can be maintained unchanged, and the
spot welding operation can be achieved with ease.

As was described above, in the compressor according
to the invention, the connecting cylinder 1la is formed on
the casing 1 in such a manner that it is extended from the

connecting opening 11 outwardly of the casing 1, and the
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f rst, as shown in FIG 1, the connecting

—

cost.

1lla
inlet tube 6 has the first press-fitting portion 61 which is

press-fitted into the refrigerant sucking hole 3la and the
second press—fitting portion 62 which is press-fitted into
the connecting cylinder 1la. The inlet tube 6 is fixedly
secured by being press-fitted into the refrigerant sucking
hole 3la and the connecting cylinder 1lla; that is, the inlet
tube 6 is secured directly to the casing 1. Hence, in
manufacturing the compressor of the invention, unlike the
conventional one, it is unnecessary to use the coupling pipe,
and therefore the number of components is reduced as much;
and furthermore the step of connecting the coupling pipe to
the casing by brazing is unnecessary, and therefore the
number of manufacturing steps is reduced as much, which
results in a feduction in manﬁfacturing cost. In addition,
in the compressor, it is unnecessary to take into account the
effects of heat used for welding the coupling pipe.
Furthermore, when the inlet tube 6 is secured by press-
fitting it into the refrigerant sucking hole 31la and the
connecting cylinder lla, the compression element 3 is held
with respect to the casing 1. Hence, in connecting the
compression element 3 to the casing 1 by spot-welding, the
air gap between the rotor and the stator of the motor is
prevented from being changed during the spot weldiné
operation. Furthermore, in fixing the inlet tube, for
instance, by welding, the internal components of the

compression element 3 are scarcely affected by heat.
T \
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I's protruded jo Ot connecting opening 11 of the casing 1. The
notor 2 is fijx ﬂﬁﬁf gﬁ e casing 1, for instance, by shrinkage
fitting. Thernedgfter, t he conpr ¢ssion element 3 is built in the casing | in
whi ch the’ mofo Ibﬁﬂ)m upted. In this operation, the conpression
element 3 isfsgt With the refrjgerant sugtion opening 3la of the cylinder
31 hel d conffonted WTh-the=cohnnecti ng opening 11, and a jig is used to
prevent the ion el ene 3 thus set from being noved verti- cally.
Under the condition that onpr essi on el enent

The inlet tube 6 can be more positively connected to
the casing 1 which is so modified that the outer part of the
second press-fitting portion 62, which is engaged with the
refrigerant pipe 7, has the large diameter portion 63 which
is substantially equal in outside diameter to the refrigerant
pipe 7 and mexrges through the step 64 with the inner part of
the second press-fitting portion 62. That is, the inlei tube
6 thus modified can be connected to the casing 1 not only by
brazing but also by resistance welding such as projection
welding. Hence, even if the welding method is changed, it is
unnecessary to change the inlet tube; that is, the inlet tube
can be used as it is. |

In the case where the inlet tube 6 is made integral
with the refrigerant pipe 7 which is connected to the
accumulator, it is unnecessary to form the inlet tube 6 as a
separate component, and accordingly both the number of
components and thé number of manufacturing steps are reduced
as much, with a result that the resultant compressoxr is-
further reduced in manufacturing cost.

Furthermore, in the compressor of the invention, the
outer end face of the connecting cylinder lla is welded to
the inlet tube 6 press-fitted into the latter 1lla with the
ring solder 81; that is, an automatic welding operation can
be employed. In addition, the heat for welding the
refrigerant pipe 7 to the inlet tube 6 is transmitted through

the inlet tube 6 to heat the ring solder 81 put on the

i




has been positioned with the jig, the first press-fitglng. portion 61 of the
inlet tube 6 is press-fitted into the refrigerant suctlkﬂPLnggaEmsﬁggihlle
the second press- fitting portion 62 is prsss-;ittedh n I ng
cylinder 1lla, so that the inlet tube 6 is fixed at t P
sﬁction openi ng 31la and at the connectiyg cylin- der {14 éﬁh?EP§P9?he
position of the conpression elenent 3 is prevented frjo eing turnediafound
in the casing 1. After the inlet tube 6 has been fixgd in the above-
descri bed manner, the casing. 1 and the conpression

connecting cylinder lla, and accordingly the period of time

er ant

required for welding the inlet tube 6 to the connecting
cylinder 1lla is shortened as much. Hence, in welding the
inlet tube 6 to the connecting cylinder 1la, the effect of
the produced heat on the internal components of the
compression element 3 is lessened.

In manufacturing the compressor as claimed in claim
1, the compression element 3 is set in the casing 1 with the
refrigerant sucking hole 3la held confronted with the
connection cylinder lla in such a manner that the compression
element 3 is prevented from being displaced vertically (the
first step), the inlet tube 6 is press-fitted into the
refrigerant sucking hole 3la and the connecting cylinder 1lla
in such a manner that the compression element 3 is prevented
from being turned around in the casing 1 (the second.step),
the casing 1 and the compression element 3 are fixed by spot
welding (the third step); and the inlet tube 6 is fixedly
welded to the connecting cylinder (the fourth step). That
is, in fixing the compression element 3 and the casing 1 by
spot welding, the compression element 3 is prevented from
being moved vertically and from being turned around because
the inlet tube 6 is press-fitted into the refrigerant sucking
hole 3la and the connecting cylinder lla. Hence, the
compression element 3 is prevented from being displaced
during the spot welding operation, and accordingly the air

gap between the rotor and the stator in the motor is
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el.ement 3 are fixed from outside by spot welding with

Thereafter, the refrigerant pipe 7 is en- REPLACEME

HEREAEERERE SEET,

gaged with the inlet tube 6, and the pipe 7 is wel ded
this condition, the inlet tube 6 is welded to the out
connecting cylinder 19

Spot weld 160.

eI

end face of
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maintained unchanged at all times. This will facilitate the

spot welding operation.

While the present invention has been described above

with respect to a single preferred embodiment thereof, it

should of course be understood that the present invention

should not be limited only to this embodiment but various

change or modification may be made without departure from the

scope of the present invention as defined by-the appended

claims.
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11 with the silver ring solder. In the manufacture of the conpressor of the
I nven- tion, as was described above, in spot-welding.ithe casing | and the

conpression elenment 3, the elenent 3 is pre- vented mmpﬂaéﬁuﬁ&z

vertically. and_from-being turned around because thd

press- fitted into ¢t t suctg@n opening|31a and the conhe ting.
cylinder 1la. He w&m&“\g lon ele- nent 3 i$ )r@'&érﬁﬁﬂmm bei ng
di spl aced by the i ng operatlon As a resufti_the air gap pf t he
not or

WHAT IS CLAIMED IS:

1. A compressor comprising:

a compression element 3 having a refrigerant sucking
hole 3la;

a casing 1 in which said compression element 3 is
built, said casing 1 having connecting opening 11 at the
position corresponding to the position of said refrigerant
sucking hole 3la, said casing having a connecting cylinder
lla which is formed integral with said casing 1 in such a
manner that said connecting cylinder 1la is extended from
said connecting opening outwardly of said casing 1;

an inlet tube 6 inserted into said connecting opening
11, said inlet tube 6 having a first press-fitting portion 61
which is press-fitted into said refrigerant sucking hole 3la
and a second press-fitting portion 62 which is press-fitted
into said connecting cylinder 1lla, said inlet tube 6 being
fixed when press—fitted-into said refrigerant sucking hole
31a and said connecting cylinder 1la; and

a refrigerant pipe 7 connected to said compression

element 3 through said inlet tube 6.

2. A compressor as claimed in claim 1, in which said
inlet tube 6 has a large diameter portion 63 on the side of
said refrigerant pipe 7 which is substantially equal in
outside diameter to said connecting cylinder 11, and merges

through a step 64 with said second press-fitting portion 62
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can be mai ntai ned unchanged, and the spot wel ding operation can be achi eved
with ease. As was described above, in the conpressor accordlng to the
i nvention, thectonnecting cylinder 1la is formed o . ) 1 in such a

manner that it i t he connecting opehi i .
casing 1,. and m’mm@ [ﬂ]lhas thexfirst pre . Pti¥on /61
whi ch is press- efrigerant suctio { he

second press-fitting portlon 62 mhlch is press-fi
cylinder 1la. The inlet

of said inlet tube 6.

3. A compressor as claimed in claim 1, in which said
inlet tube 6 is integral with said refrigerant pipe 7 which

is connected to an accumulator.

4. A compressor as claimed in claim 1, in which said
inlet tube 6 press-fitted into said connecting cylinder 1la
is weldedltb the outer end face of said connecting cylinder

lla with a ring solder 81.

5. A method of manufacturing a compressor in which a
compression element 3 with a refrigerant suckiné hole 31la is
built in a casing 1 which has a connecting opening 11 at the
position corresponding to the position of said refrigerant
sucking hole 31la, a connecting cylinder 1lla is formed
integral with said casing 1 in such a manner that said
connecting cylinder 1lla is protruded from said connecting
opening 11 outwardly of said casing 1, and a refrigerant pipe
7 is connected to said compression element 3 through an inlet
tube 6 which is press-fitted into said refrigerant sucking
hole 3la and said connecting cylinder 1lla, which comprises
the steps of:

setting said compression element 3 in said casing 1
with said refrigerant sucking hole 3la held confronted with

said connection cyllnder 1la in such a manner that said

This Sheet Has Been R
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tube 6 is fixedly secured by being press-fitted into the refrlgerant
suction opening 3la and the connecting cylinder 1la; thﬁ“‘ AR
tube 6 is secured directly to-the casing 1. Hence, in manﬁéMﬁMfNﬁ SHEET

conpressor of the. lnventlon unli ke the conventional ong,[It 1s UnN-

necessary to use t pi pe, angz herefore the nJrrJeQ@fFEBo nent
I s reduced a r- nore the step of conneft|ng the Iing
pi pe to the ‘&5 railng i S unnecessary, and therefore~-the nunb @ferdO f

nanufacturlng §teps i's reduced as much,

compression element 3 is prevented from being displaced
vertically;

press-fitting said inlet tube 6 into said refrigerant
sucking hole 3la and said connecting cylinder 1lla in such a
manner that said compression element 3 is prevented from
being turned around with respect to said casing;

fixing said casing 1 and said compression element 3
by spot welding; and

welding fixedly said inlet tube 6 to said connecting

cylinder 1lla.
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which results in a reduction in manufacturing cost. In addijt RERLAGEMENReSHEET
conpressor, it is unnecessary to take into account the eff¢c{fsS
for welding the coupling pipe. Furthernore, when the inletjtgb

secured by press-fitting it into the refrigerant suction ope |? 5@%
the connecting cylinder 1la, the com mm=®ssion elenent 3 i ub.d Wit
respect to the casing 1. Hence, in connecting the conpressjon elenent 3 to

t he -
COMPRESSOR, AND METHOD OF MANUFACTURING SAME

ABSTRACT
An object of this invention is to provide a
compressor in which the number of components and the number
of manufacturing steps are reduced, and a compression element
is prevented from being diéplaced in the casing, whereby the
air gap between the rotor and the stator of the motor i; held
unchanged at all times. In a compressor, a connecting
cylinder 1la is formed on the casing 1 having a connecting
opening 11 such a manner that it is extended from the
éonnecting opening outwardly of the casing, and an inlet tube
6 has a first press-fitting portion 61 which is press-fitted
into a refrigerant sucking hole 3la and a second press-
fitting portion 62 which is press-fitted into the connecting
cylinder 1la. The inlet tube 6 is fixedly secured to the
‘casing 1 by presg—fitting it into the refrigerant sucking
hole 3la and the connecting cylinder 1la, whereby the
compression element 3 is prevented from being displaced;in
the casing. Thé compression element 3 is prevented from
being displaced in the casing 1 by means of the inlet tube 6.
.0 Therefore, the compression element 3 is prevented from being
displaced when spot-welded; that is, the air gap between the
rotor and the stator in the motor can be maintained unchanged

at all times.

————

FIGURE 1
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casing | by spot-welding, the air gap etween the rotor and the stator of
the notor is prevented from being changed during the spot wel di ng operation

Further- nore, in fixing the inlet tube, for instance, bv

i nternal conponents of the conpression elenent 3 are sca‘éﬂﬁgﬂggﬁgytgﬁEig
heat. The inlet tube 6 can be nore posiiively connected fojthe casing 1
which is so nodified that the outer part of the second pf eps 206 FEENGHIT

portion 62, which is engaged
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W,th the refrigerant pipe 7, has the large dianmeter por- tion 63 which is
substantially equal in outside dianeter to the refrigerant pipe 7 and
merges through the step 64 with the inner part of the second press-fitting
portion 62. That is, the inlet tube 6 thus nodified can- be con- nected to
the casing 1 not onIy by brazing but alzo by resistance welding such as
projection wel ding. Hence, even if the wel di ng net hoq—s—ehanted “3
unnecessary to change the inlet tube; that is, the il é\f?t nS%EE ed

as it is.
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COMPRESSQR, AND METHOD OF
MANUFACTURING SAME INCLUDING A
PRESS-FIT INLET TUBE

BACKGROUND OF THE INVENTION

I. Field of the Industrial Application

This invention relates to a compressor in which a
compression element with a refrigerant suction opening
is built in a casing, a connecting opening is formed in the
casing at the position corresponding to the position of
the refrigerant suction-opening, and a refrigerant pipe is
connected to the refrigerant suction opening of the
compression element through an inlet tube inserted into

the connecting opening, and to a method of manufactur-
ing the compressor. .

2. Description of the Prior Art

A compressor of this type, in which the refrigerant
pipe is connected to the refrigerant suction opening of
the compression element built in the casing, has been
disclosed, for instance, by Japanese Utility Patent Ap-
plication (OPI) No. 74587/1990 (the term “OPI” as
used herein means an “unexamined published applica-
tion™), and is as shown in FIG. 3. In the compressor, a
coupling pipe B and an inlet tube F are used. The cou-
pling pipe B is connected to a connecting opening C1
formed in the casing C by brazing. The inlet tube F is
loosely inserted into the coupling pipe B, and then the
end portion of the inlet tube F is press-fitted into a
refrigerant suction opening A of a compression element
CP which is incorporated in the casing C. Under this
condition, the coupling pipe B is welded to the inlet
tube F by brazing, and the inlet tube F is also welded to
a refrigerant pipe D by brazing which is inserted into
the inlet tube F.

The compression element CP is built in the casing C
by coupling it to an electric motor M which is secured
therein by shrinkage fitting, and it is secured to the
casing C. by spot-welding, with the inlet tube F con-
nected: to the refrigerant pipe D and to the coupling
pipe B by brazing.

As was described above, the conventional compres-
sor employs the coupling pipe B. The coupling pipe B




to the inlet tube 6 pressfitted into the cylinder 1la with the ring sol der
81l; that is, an automatic wel ding opera- tion can Qe T ¢ dgi tion,
the heat for welding the refrigerant pipe 7 to the ip‘FEEA(‘?E?(I'.ﬁtfﬁhﬁ’l'?'EQEéF (‘F
transnitted through the inlet tube 6 to heat the rijnd sol der 81 puf ¢én the
connecting cylinder 11a, and accordingly the period d4f 2#OY red]for
wel ding the inlet tube 6 to the connecting cylinded %la is shorteng¢djas

much. Hence, in. welding the inlet tu_b% 6 to the cagnnecting cylinderjlla,
the effect of the produced heat on the”i nternal conpo-

must be fixedly secured to the connecting opening C1 of
the casing C by welding. In welding the coupling pipe
B with the compression element CP set in the casing, it
is necessary to take thermal effects into account. In
securing the compression element CP to the casing C by
spot welding, before the inlet tube F is welded to the
coupling pipe B the compression.element. CP is posi-
tioned in place, and a predetermined air gap E is set
between the rotor RT and the stator ST of the motor. In
this operation, the inlet tube F is inserted into the cou-
pling pipe B with a gap therebetween, and therefore the
compression element CP is liable to be displaced with
respect to the casing C. As a result, the air gap E be-
tween the stator ST and the rotor RT of the motorM is
changed; that is, it is difficult to maintain the air gap E
unchanged. '

SUMMARY OF THE INVENTION

In view of the foregoing, an object of this invention is
to provide a compressor in which not only the number
of ‘components but also the .riumber of manufacturing
steps is reduced, and displacement of the compression
element in the casing is prevented, whereby the air gap
between the rotor and stator of the motor is maintained
unchanged at all times.

The foregoing object of the invention has been
achieved by the provision of a compressor in which a
compression element 3 with a refrigerant suction open-
ing 31a is built in a casing 1 which has a connecting
opening 11 at the position corresponding to the position

~ of the refrigerant suction opening 31g, and a refrigerant
pipe 7 is connected to the compression element 3
through an inlet tube 6 which is inserted into the con-
necting opening -11; in which, according to the inven-
tion, a connecting cylinder 11a is formed integral with
the casing 1 in such a manner that the connecting cylin-
der 11a is extended from the connecting opening 11
outwardly of the casing 1, and the inlet tube 6 has a first
press-fitting portion 61 which is press-fitted into the



nents of the conpression element 3 is | essened.
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refrigerant suction opening 31a, and a second press-fit-
ting portion 62 which is press-fitted into the connecting
cylinder 114, the inlet tube 6 being fixed, when press-fit-
ted into the refrigerant suction opening 31z and the
connecting cylinder 11a.

In the compressor, the inlet tube 6 may have a large
diameter portion 63 on the side of the refrigerant pipe 7
which is substantially equal in outside diameter to the
connecting cylinder 11, and merges through a step 64
with the second press-fitting portion 62 of the inlet tube.

Furthermore in the compressor, the inlet tube 6 may
be so designed as to be integral with the refrigerant pipe
7 which is connected to an accumulator 100.

In addition, in the compressor, the inlet tube 6 press-
fitted into the connecting cylinder 11a may be welded
to the outer end face of the connecting cylinder 11q
with a ring solder 81.

In manufacturing the compressor thus constructed in
which, as was described above, the compression ele-
ment 3 with the refrigerant suction Opening 31a is built
in the casmg 1 which has the conncctmg opening 11 at
the position corresponding to the posmon of the refng-
erant sucking hole 31q, the conncctmg cylinder 11a is
formed integral with the casing 1 in such a manner that
the connecting cylinder is protruded from the connect-
ing opering 11 outwardly of the casing 1, and the refrig-
erant pipe 7 is connected to the compression element 3
through the inlet tube 6 which is press-fitted into the
refrigerant suction opening 31a and the connecting
cylinder 11a; according to the invention, the compres-
sion element 3 is set in the casing 1 with the refrigerant
suction opening 31a held confronted with the connec-
tion cyhnder 11a in such a manner that the compression
element 3 is prevented from bemg dlsplaced vertically
(a first step), the inlet tube 6 is press-fitted into the re-
frigerant suction opening 31a and the connecting cylin-
der 11a in such a manner that the compression element
3is prevented from being turned around with respect to
the casmg 1 (a second step), the casing 1 and the com-
pression element 3 are fixed by spot welding with spot
weld 160 (a third step); and the inlet tube 6 is fixedly
welded to the connecting cylinder (a fourth step).



into'the refrigerant suction opening 31la and the con- necting cylinder 1la
I n such a manner that the conpres- sion elenent 3 is prevented from being
turned around in the casing 1 (the second step), the—eas+ag— anﬁi e
conpression el enent 3 are fixed by spot wel ding (thé ﬂﬁPlrM?%ytE%)st égﬁd t he
inlet tube 6 is fixedly welded to the connecting cyl er (the fourgh
step). That is, in fixing the conpression elenent 3 ard ith@@spgp Dy
spot wel ding, the conpression elenent 8 4+s prevented flrom belng noveédj.
vertically and from being turned around

In the compressor, the first press-fitting portion 61 of
the inlet tube 6 is press-fitted into the refrigerant suction
opening 314 while the second press-fitting portion 62 is
press-fitted into the connecting cylinder 11a, so that the
inlet tube 6 is fixedly secured to the compression ele-
ment 3 and the casing 1, being held by the refrigerant
suction opening 31a and the connecting cylinder 11a;
that is, the inlet tube 6 is secured directly to the casing
1. Hence, in manufacturing the compressor of the inven-
tion, unlike the conventional one, it is unnecessary to
use the coupling pipe, and therefore the number of
components is reduced as much; and furthermore the
step of connecting the coupling pipe to the casing by
brazing is unnecessary, and therefore the number of
manufacturing steps is also reduced as much, which
results in a reduction in manufacturing cost. In addition,
in the compressor, it is unnecessary to take into account
the effects of heat used for welding the coupling pipe.
Furthermore, when the inlet tube 6 is secured by press-
fitting it into the refrigerant suction opening 112 and the
connecting cylinder 11a, the compression element 3 is
prevented from being displaced in the casing 1. Hence,
in connecting the compression element 3 to the casing 1
by spot-welding, the air gap between the rotor and the

_stator of the motor is prevented from being changed
during the spot welding operation. Furthermore, in
fixing the inlet tube, for instance, by welding, the inter-
nal components of the compression element 3 are
scarcely affected by heat.

The inlet tube 6 can be more positively connected to
the casing 1 when it is so modified that the outer part of
the second press-fitting portion 62, which is engaged
with the refrigerant pipe 7, has the large diameter por-
tion 63 which is substantially equal in outside diameter
to the refrigerant pipe 7 and merges through the step 64
with the inner part of the second press-fitting portion
62. That is, the inlet tube 6 thus modified can be con-
nected to the casing 1 not only by brazing but also by
resistance welding such as projection welding. Hence,
even if the welding method is changed, it is unnecessary



because the ,inlet, tube 6 is press-fitted into the refrigﬁgp@ﬂeEmEmt

opgni ng 31a and the connecting cylinder 1lla. Hence, the co sLon p|§ ""Tt -
3 is prevented from being displaced during the spot weldi peration, ang

accordingly the air gap between the rotor and the stator ijn ft hé 4NO¥r 1992
mai nt ai ned unchanged at all tines. This will facilitate the jspot wel di ng
operation. Wiile the present invention_has been described fabove W th

respect to a single preferred enbodi ment”thereof, it shoulld-of.caurse he

understood that thg phSFedIthé IR tube; that is, the inlet tube can be
used as it is.

In the case where the inlet tube 6 is made integral
with the refrigerant pipe 7 which is connected to the
accumulator 100, it is unnecessary to form the inlet tube
6 as a separate component, and accordingly both the
number of components and the number of manufactur-
ing steps are reduced as much, with a result that the
resultant compressor is further reduced in manufactur-
ing cost.

Furthermore, in the compressor of the invention, the
outer end face of the connecting cylinder 112 is welded
to the inlet tube 6 press-fitted into the cylinder 112 with
the ring solder 81, which permits introduction of an
automatic welding operation into the manufacture. In
addition, the heat for welding the refrigerant pipe 7 to
the inlet tube 6 is transmitted through the inlet tube 6 to
heat the ring solder 81 put on the connecting cylinder
11a, so that the period of time required for welding the
inlet tube 6 to the connecting cylinder 11q is shortened
as much. Hence, in welding the inlet tubé 6 to the con-
necting cylinder 11a, the effect of the produced heat on
the.internal components of the compression element 3 is
lessened.

In manufacturing the inventive compressor the com-
pression element 3 is set in the casing 1 with the refrig-
erant suction opening 31a held confronted with the
connection cylinder 11a in such a manner that the com-
pression element 3 is prevented from being displaced
vertically (the first step), the inlet tube 6 is press-fitted
into the refrigerant suction opening'31a and the con-
necting cylinder 11a in such a manner that the compres-

. sion element 3 is prevented from being turned around
with respect to the casing 1 (the second step), the casing
1 and the compression element 3 arc fixed by spot weld-
ing with spot weld 160 (the third step); and the inlet
tube 6 is fixedly welded to the connecting cylinder (the
fourth step). That is, in fixing the compression element



tion'should not be linmted only to this enbodi ment but various changes or
nodi fi cati on may be nmade wi t hout departure fromthe scope of the present

i nvention as defined by the appended cl ains.. What is ¢l g '
conpressor, conprising: a. conpression el ement having a cyl ?ﬁt EAWM'.;N.ThISaHE? 1
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3 and the casing 1 by spot welding, the compression
element 3 is prevented from being moved vertically and
from being turned around because the inlet tube 6 has
been press-fitted into the refrigerant suction opening
31q and the connecting cylinder 11a. Hence, the com-
pression element 3 is prevented from being displaced
during the spot welding operation, and accordingly the
air gap between the rotor and the stator in the motor is
maintained unchanged at all times. This will facilitate
the spot welding operation greatly.

BRIEF DESCRIPTION OF THE DRAWING(S)

FIG. 1is a sectional view, with parts cut away, show-
ing a part of a compressor, which constitutes one em-
bodiment of this invention.

FIG. 2 is a sectional view for a description of another
embodiment of the invention, showing a modification of
an inlet tube. ’

FIG. 3 is an explanatory diagram showing a conven-
tional compressor.

*  DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Preferred embodiments of this invention will be de-
scribed with reference to the accompanying drawings.
A compressor, which constitutes one embodiment of
the invention, as shown in FIG. 1, comprises: a hermeti-
" cal seal type casing 1 with an oil pool 1q at the bottom;
an electric motor 2 having a rotor 21 and a stator 22
built in the casing and a compression element 3 below
the motor 2. The compression element 3 includes a
cylinder 31, and a front head 32 and a rear head 33
which are positioned on the upper half and the lower
half of the cylinder 31, respectively. A bearing 32a is
extended upwardly from the front head 32, and a bear-
ing 33q is extended downwardly from the rear head 33.
Those bearings 32 and 33a support a drive shaft 4. The
drive shaft 4 thus supported has one end portion cou-
pled to the motor 2, and an eccentric portion 41 on
which a roller 34 is mounted.
The cylinder 31 has a refrigerant sucking hole 31a for
sucking a low pressure gas refrigerant, and a cylinder



frigerant suction opening therethrough; a casing having said conpression
el enment built therein, said casing having a connecting opeftrg—at—a

position corresponding to a position of said re- fri gerantREP&gGE%“ToﬁﬁﬁE%g,
and having a connecting cylinder which is.fornmed integra]lff With said CT-

I ng such that said connecting cylinder extends from said] cpn qungﬁgpe I ng
outwardly of said casing; an inlet tube inserted into saj dif cOnnecting
opening and having a first press-fitting portion which ip

-7_

chamber 315 for compressing the gas refrigerant which

flows into it through the refrigerant suction opening

31a. The front head 32 and the rear head 33 are pro-'
vided with discharge mufflers § and §, respectively,

which form upper and lower discharge chambers 51

and 51 for the gas refrigerant compressed in the cylin-

der 31, respectively.

A connecting opening 11 larger in diameter than the
refrigerant suction opening 31a is formed in the lower
wall of the casing 1 at the position corresponding to the
position of the refrigerant suction opening 31a. An inlet
tube 6 is inserted into the connecting opening 11. Under
this condition, one end of the inlet tube 6 is connected to
the refrigerant suction opening 31a, and the other end is
connected to a refrigerant pipe 7 extended from an
accumulator (not shown).

As the motor 2 is rotated, the roller 34 is rotated, so
that the gas refrigerant is sucked into the cylinder 31
through the refrigerant suction opening 31a from the
refrigerant pipe 7. The gas refrigerant is compressed by
rotation of the rcller 34. The gas refrigerant thus com-
pressed is discharged into the upper and lower dis-
charge chambers 51 and 51, and then discharged into a
primary discharge space 10 in the casing 1.

In the above-described compressor of the invention, a
connecting cylinder 11a is formed on the casing 1 in

" such 2 manner that it is extended from the connecting
opening 11 outwardly of the casing and tapered off. The :
inlet tube 6 is made of iron and is plated with copper.
The inlet tube 6 has a first press-fitting portion 61 and a
second press-fitting portion 62. The outside diameter of
the first press-fitting portion 61 is slightly larger than
the inside diameter of the refrigerant suction opening
31a. The first press-fitting portion 61 is press-fitted into
the refrigerant suction opening 314 in such a manner
that the outer cylindrical surface of the first press-fitting
portion 61 is pushed against the inner cylindrical surface
of the refrigerant suction opening 31a. The outside



press- fltted into and is in close contact with said refrlgerant suction
openi ng of said cylinder and a second press-fitting po

press-fitted into and is in close contact with said cowngﬂ‘-ﬁﬁgfwg& Sfﬁ’éél

said inlet tube being fixedly secured in said casing wheh press-fitted ijnto

said refrigerant suction opening and said connecting cyl|ngeg NgA" qb(?
refrigerant pipe connected to said conpression el enent t1rough said infe
tube, said inlet tube including a portign closely contpct '

ger -

diameter of the second press-fitting portion 62 is slightly
larger than the inside diameter of the connecting cylin-
der 11a. The second press-fitting portion 62 is press-fit-
ted into the connecting cylinder 11a in such a manner
that the outer cylindrical surface of the second press-fit-
ting portion 62 is pushed against the inner cylindrical
surface of the connecting cylinder 11a. That is, the inlet
tube 6 is secured to the casing 1 by press-fitting it into
the refrigerant suction opening 312 and the connecting
cylinder 11a. The inlet tube 6 thus secured is connected
to the aforementioned refrigerant pipe 7. Under this
condition, the inlet tube 6 is fixedly secured by connect-
ing it to the connecting cylinder 11a and to the refriger-
ant pipe 7 by brazing.

As was described above, in the embodiment, the inlet
tube 6 is secured directly to the casing 1. Hence, in
manufacturing the compressor of the invention, unlike
the conventional one, it is unnecessary to use the cou-
pling pipe, and therefore the number of components is
reduced as much; and furthermore the step of connect-
ing the coupling pipe to the casing by brazing is unnec-
essary, and therefore the number of manufacturing steps
is reduced as much, which results in 2 reduction in
manufacturing cost. In addition, in the embodiment, it is
unnecessary to take'into account the effects of heat used
for weldmg the coupling pipe. Furthermore, when the
inlet tube 6 is secured by press-fitting it into the refriger-
ant suction opening 31a and the connecting cylinder
11a, the compressxon element 3 is fixedly held in the
casing 1. chce. in connecting the compression element
3 to the casmg 1 by spot-welding, the displacement of
the compression element 3 can be minimized, and ac-
cordingly the szplaccmcnt of the drive shaft 4 coupled
to the compression element 3 is suppressed; that is, the
displacement of the rotor 21 mounted fixedly on the
.drive shaft 4 is suppressed. Accordingly, the air gap 23
between the rotor 21 and the stator 22 is maintained



ant pipe. 2. A conpressor as clainmed in claim1l, in which said inlet tube

has a first dianeter portion on the side of said refri
an outer dianeter substan- tially equal to that of sai
and nerges through a step with said second press-fitti
inlet tube. 3. A conpressor as clained in claiml1, fur
accunul ator connected to said refrigerant pipe, said i

g e ' has
:ieﬁ;ﬂn.gch 9{'?‘3{ A der
ngl portion of s

her 200 M0WHI ng fan
| ¢t tubebei ng fprhed

integrally with said -9 -

unchanged, so that the air gap is prevented from being
changed during the spot welding operation. Further-
more, in connecting the inlet tube to the casing 1 by
welding or the like, the welding operatxon is cafried out
at-the outer end of the connecting cylinder 11g, and
therefore the internal .components of the compression
element 3 are scarcely affected by heat.

It is preferable that the inlet tube 6 is welded to the
connectmg cylinder 11a as follows: As shown in FIG. 1,
a silver ring solder 81 is put on the inlet tube 6 at the -
outer end of the connecting cyhnder, and another ring
solder 82 is put on the refrigerant pipe 7, and then the
pipe 7is engaged with the inlet tube 6. First, the refrig-
erant pipe 7 is fixedly connected to the mlet tube 6 by
using the ring solder 82, and then the tube 6 is fixedly
connected to the connecting cylinder 11a. In this opera-
tion, the heat for. welding the refrigerant pipe 7 to the
inlet tube 6 is transmitted through the inlet tube 6to
heat thé ring solder 81 on the connecting cylinder 11a,
and accordingly the period of time required for welding
the inlet tube 6 to the connecting cylinder 11a is short-
ened as much. Hence, in welding the inlet tube 6 to the
connectmg cylinder 11a, the effect of the produced heat
. on the internal. components of the compression element

3 is lessened. Furthermore, in the embodiment, under
the condition that the inlet tube 6 is press-fitted into the
connecting cylinder 11 and engaged with the refriger-
ant pipe 7, the ring solders 81 and 82 are put ‘on them.
Hence, a high frequency welding operation, that is, an
automatic welding operation can be employed. The
silver ring solder may be replaced with a thermo-setting
resin ring.

The inlet tube 6 may be modified as shown in FIG., 2.
That is, the outer part of the second press-ﬁttmg portxon
62, which is engaged with the refngerant pipe 7, is so

‘modified as to have a large diameter portion 63 which is
substantially equal in outside diameter to the refrigerant
pipe 7 and merges through a step 64 with the inner part
of the second press-fitting portion 62. With the inlet
tube 6 thus modified, not only the above-described
brazing operation, but also a projection welding opera-
tion can be performed by utilizing the outer cylindrical



refrigerant pipe which is connected to said accunula- tor. 4. A conpressor

as clainmed in claiml, further com prising a ring soldgr, wherein said
inlet tube press-fitted into said connecting cylinder ijs ggﬂ,‘ ufer
end face of said connecting cylinder with said ring sol dREPI!. E‘i\i‘?

o of
manuf acturing a conpressor in which a conpression el engntf having a -
cylinder. with a refrig erant suction ORﬁni ng forned therdethddNGwh 1997
built-in to a casing which has a connéect¥ng openi ng at fa{position

surface of the connecting cylinder 11a and the outer
cylindrical surface of the large diameter portion 63.
Hence, even if the welding method is changed it is
unnecessary to change the inlet tube; that is, the inlet
tube can be used as it is. In addition, the step 64 can be
used to position the inlet tube 6 in inserting the latter 6
into the refrigerant suction opening 31a.

The inlet tube 6 may be made integral with the refrig-
erant pipe 7 which is connected to the accumulator 100.
In this case, it is unnecessary to form the inlet tube 6 as
a separate component, and accordingly both the num-
ber of components and the number of manufacturing
steps are reduced as much, with a result that the resul-
tant compressor is reduced in manufacturing cost.

Now, a method of manufacturing the above-
described compressor will be described.

First, as shown in FIG. 1, the connecting cylinder 11a
is protruded outwardly from the connecting openmg 11
of the casing 1. The motor 2 is fixedly held in the casing
1, for mstance. by shnnkage fitting. Thercafter, the
compress:on element 3 is built in the casing 1 in which
the motor 2 has been mounted. In this operation, the
compressxon element 3 is set with the refrigerant suction
openin g 31a of the cylinder 31 held confronted with the
connecting opening 11, and a jig is used to prevent the
compression element 3 thus set from being moved verti-
cally. Under the condition that the compression element
has beén positioned with the jig, the first press-fitting
portion 61 of the inlet tube 6 is press-fitted into the
refrigerant suction opemng 31a while the second press-
fitting portion 62 is press-fitted into the connecting
cylinder 11a, so that the inlet tube 6 is fixed at the refrig-
erant suction opening 31g and at the connecting cylin-
der 11a. That is, the position of the compression element
3 is prevented from being turned around in the casing 1.
After the inlet tube 6 has been fixed in the above-

‘described manner, the casing 1 and the compression
element 3 are fixed from outside by spot welding with
spot weld 160. Thereafter, the refrigerant pipe 7 is en-



corresponding to a position of said refrigerant suction opening, a

connecting cylinder is formed integrally with said casing
connecting opening out- wardly of said casing, and a refri gé'w‘ERbACWEﬂH BHEET |
con- -15 - nected to said conpression el enent through agn fmtet—tube—" .

press-fitted into said refrigerant suction opening 2 4 NOV 197 ;
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gaged with the inlet tube 6, and the pipe 7 is welded to
the tube 6. Under this condition, the inlet tube 6 is
welded to the outer end face of the connecting cylinder
11 with the silver ring solder.

In the manufacture of the compressor of the inven-
tion, as was described above, i spot-welding the casing

1 and the compression element 3, the element 3 is pre-
vented from being moved vertically and from being
turned around because the inlet tube 6 has been press-
fitted into the refrigerant suction opening 312 and the
connecting cylinder 11a. Hence, the compression ele-
ment 3 is prevented from being dtsplaced by the spot
welding operation. As a result, the air gap of the motor
can be maintained unchanged, and the spot welding
operation can be achieved with ease.

As was described above, in the compressor according
to the invention, the connecting cylinder 11a is formed
on the casing 1 in such a manner that it is extended from
the connecting opening 11 outwardly of the casing 1,.
and the inlet tube 6 has the first press-fitting portion 61
whtich is press-fitted into the refrigerant suction opening
31a and the second press-fitting portion 62 which is
press-ﬁttcd into the connecting cylinder 11a. The inlet-
tube 6 is ﬁxedly secured by being press-fitted into the

" refrigerant suction opening 31z and the connecting
cylinder 11g; that is, the inlet tube 6 is secured directly
to the casing 1. Hence, in manufacturing the compressor
of the invention, unlike the conventional one, it is un-
necessary to use the coupling pipe, and therefore the
number of components is reduced as much; and further-
more the step of connecting the coupling pipe to the
casing by brazing is unnecessary, and therefore the
number of manufacturing steps is reduced as much,
which results in a reduction in manufacturing cost. In
addition, in the compressor, it is unnecessary to take
into account the effects of heat used for welding the
coupling pipe. Furthermore, when the inlet tube 6 is
secured by press-fitting it into the refrigerant suction
opening 31a and the connecting cylinder 11a, the com-
pression element 3 is held with respect to the casing 1.
Hence, in connecting the compression element 3 to the



and sai d connecting cylinder, said nmethod
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=i
TR che

of : setting
suction

opening held so as to con- front said connégcthing cyl i ugh that said
com pression element is prevented from beipg dRhK tilcal ly:

press-fitting said inlet tube into said fef
sai d connecting cylinder such that sal'dlio

from bei ng

ion clenent

casing 1 by spot-welding, the air gap between the rotor
and the stator of the motor is prevented from being
changed during the spot welding operation. Further-
more, in fixing the inlet tube, for instance, by welding,
the internal components of the compression element 3
are scarcely affected by heat.

The inlet tube 6 can be more positively connected to
the casing 1 which is so modified that the outer part of
the second press-fitting portion 62, which is engaged
with the refrigerant pipe 7, has the large diameter por-
tion 63 which is substantially equal.in outside diameter
to the refrigerant pipe 7 and merges through the step 64
with the inner part of the second press-fitting portion
62. That is, the inlet tube 6 thus modified can be con-
nected to the casing 1 not only by brazing but also by
resistance welding such as projection welding. Hence,
even if the welding method is changed, it is unnecessary
to change the inlet tube; that is, the inlet tube can be
used as it is.

In the case where the inlet tube 6 is made integral
with the refrigerant pipe 7 which is connected to the
accumulator, it is unnecessary to form the inlet tube 6 as
a separate component, and accordingly both the aum-
ber of components and the number of manufacturing
steps are reduced as much, with a result that the resul-
tant compressor is further reduced in manufacturing
cost. '

Furthermore, in the compressor of the invention, the
outer end face of the connecting cylinder 11a,is welded
to the inlet tube 6 press-fitted into the cylinder 11a with
the ring solder 81; that is, an automatic welding opera-
tion can be employed. In addition, the heat for welding
the refrigerant pipe 7 to the inlet tube 6 is transmitted

through the inlet tube 6 to heat the ring solder 81 put on

the connecting cylinder 114, and accordingly the period
of time required for welding the inlet tube 6 to the

. connecting cylinder 11a is shortened as much. Hence, in

welding the inlet tube 6 to the connecting cylinder 112z,
the effect of the produced heat on the internal compo-
nents of the compression element 3 is lessened.

In manufacturing the inventive compressor the com-

prevent ed



di splaced with respect to said casing and such that sai o} | RERACE MENT SHESE|
contacts said cylinder of the conpression el enent havi ngjsi

suck- ing hole formed therethrough and said connecting cy
sai d casing and said conpression el enent by spot welding;j
said inlet tube to said connecting cyILnggng and connecti :
to said refrigerant pipe i

pression element 3 is set in the casing 1 with the refrig-
erant suction opening 31g held confronted with the
connection cylinder 11¢ in such a manner that the com-
pression element 3 is prevented from being displaced
vertically (the first step), the inlet tube 6 is press-fitted
into the refrigerant suction opening 312 and the con-
necting cylinder 11 in such a manner that the compres-
sion element 3 is prevented from being turned around in
the casing 1 (the second step), the casing 1 and the
compression element 3 are fixed by spot welding (the
third step); and the inlet tube 6 is fixedly welded to the
connecting cylinder (the fourth step). That is, in fixing
the compression element 3 and the casing 1 by spot
welding, the compression element 3 is prevented from
being moved vertically and from being turned around
because the ,inlet, tube 6 is press-fitted into the refriger-
ant suction opening 31a and the connecting cylinder
11a. Hence, the compression element 3 is prevented
from being displaced during the spot welding operation,
and accordingly the air gap between the rotor and the
stator in the motor is maintained unchanged at all times,
This will facilitate the spot welding operation.

‘While the present invention has been described above
with respect to a single preferred embodiment thereof,
it should of course be understood that the present inven-
tion should not be limited only to this embodiment but
various changes or modification may be made without
departure from the scope of the present invention as
defined by the appended claims..

What is claimed is:

1. A compressor, comprising:

a.compression element having a cylinder with a re-

frigerant suction opening therethrough;

a casing having said compression element built

therein, said casing having a connecting opening at
a position corresponding to a position of said re-
frigerant suction opening, and having a connecting
cylinder which is formed integrally with said cas-
ing such that said connecting cylinder extends from
said connecting opening outwardly of said casing;
an inlet tube inserted into said connecting opening

——
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pression element 3 is set in the casing 1 with the refrig-
erant suction opening 31q held confronted with the
connection cylinder 11a in such a manner that the com-
pression element 3 is prevented from being displaced
vertically (the first step), the inlet tube 6 is press-fitted
into the refrigerant suction opening 31ag and the con-
necting cylinder 11g in such a manner that the compres-
sion element 3 is prevented from being turned around in
the casing 1 (the second step), the casing 1 and the
compression element 3 are fixed by spot welding (the
third step); and the inlet tube 6 is fixedly welded to the
connecting cylinder (the fourth step). That is, in fixing
the compression element 3 and the casing 1 by spot
welding, the compression element 3 is prevented from
being moved vertically and from being turned around
because the ,inlet, tube 6 is press-fitted into the refriger-
ant suction opening 31a and the connecting cylinder
11a. Hence, the compression element 3 is prevented
from being displaced during the spot welding operation,
and accordingly the air gap between the rotor and the
stator in the motor is maintained unchanged at all times.
This will facilitate the spot welding operation.

While the present invention has been described above
with respect to a single preferred embodiment thereof,
it should of course be understood that the present inven-
tion should not be limited only to this embodiment but
various changes or modification may be made without
departure from the scope of the present invention as
defined by the appended claims..

What is claimed is:

1. A compressor, comprising:

a.compression element having a cylinder with a re-

frigerant suction opening therethrough;

a casing having said compression element built

therein, said casing having a connecting opening at
a position corresponding to a position of said re-
frigerant suction opening, and having a connecting
cylinder which is formed integrally with said cas-
ing such that said connecnng cylinder extends from
said connecting opemng outwardly of said casmg,
an inlet tube inserted into said connecting opening

_
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pression element is prevented from being displaced verticall y'

press-fitting said inlet tu émnto said refrigerant suc- ti enreand

sai d connectin mmmml hat said conpression el enent fi qu k dSHEET
from bei ng di sﬁ‘ ct to said casing and such tHat} salrd 1 nlet

tube cl osely cont atts" sal d cylinder of ]E e conpression el engntf hayi gy spop
refrigerant suck- ing bole forned therethrough and said conrfedting
cyl i nder;

and having a first press-fitting portion which is

press-fitted into and is in close contact with said
refrigerant suction opening of said cylinder and a
second press-fitting portion which is press-fitted
into and is in close contact with said connecting
cylinder, said inlet tube being fixedly secured in
said casing when press-fitted into said refrigerant
suction opening and said connecting cylinder; and
a refrigerant pipe connected to said compression
element through said inlet tube, said inlet tube
including a portion closely contacting said refriger-
ant pipe.

2. A compressor as claimed in claim 1, in which said
inlet tube has a first diameter portion on the side of said
refrigerant pipe which has an outer diameter substan-
tially equal to that of said connecting cylinder and
ierges through a step with said second press-fitting
portion of said inlet tube.

3. A compressor as claimed in claim 1, further-com-
pnsmg an accumulator connected to said refrigerant
pipe, said inlet tube'bemg formed integrally with said
refrigerant pipe which is ‘connected to said accumula-
tor.

4. A compressor as claimed in claim 1, further com-
prising a ring solder, wherein said inlet tube press-fitted
into said connecting cylinder is welded to an-outer end
face of said connecting cylinder with said ring solder.

5. A method of manufacturing a compressor in which
a compression elément having a cylinder with a refrig-
erant suction opening formed therethrough is built-in to
a casing which has a connecting opening at a position
cor_responding to a position of said refrigerant suction
opening, a connectmg cylinder is formed mtegrally
with said casing such that said connecting openmg out-
wardly of said casing, and a refrigerant pipe is con-
nected to said compression element through an inlet.
tube press-fitted into said refrigerant suction opening
and said connecting cylinder, said method comprising
the steps of:

e



fixing said casing and said conpression el enent by spot wel di ng; wel ding
fixedly said inlet tube to said connecting cylinder; and connectlng sai d
inlet tube to said refrigerant pipe such that said inl t

closely con- tacting said refrigerant pipe. REPLACEMENT SHféT
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. setting said eomprcssxon ‘element in said casing with
said refrigerant suction opening held so as to con-
front said conncctxng cylinder such that said com-
pression element is prevented from being displaced
vertically:

press-fitting said inlet tube into said refrigerant suc-
tion opening and said connecting cylinder such that
said compression element is prevented from being
displaced with respect to said casing and such that
said inlet tube closely contacts said cylinder of the
compressmn element having said refrigerant suck-
ing hole formed therethrough and said connecting
cylinder;’

fixing said casing and said compression element by
spot welding;

welding fixedly said mlet tube to said connecting
cylmder and

connecting said inlet tube to said refrigerant pipe

. such that said inlet tube has a portion closely con-

tacting said refrigerant pipe.
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pression element 3 is set in the casing 1 with the refrig-
erant suction opening 31a held confronted with the
connection cylinder 11a in such a manner that the com-
pression element 3 is prevented from being displaced
vertically (the first step), the inlet tube 6 is press-fitted
into the refrigerant suction opening 312 and the con-
necting cylinder 112 in such a manner that the compres-
sion element 3 is prevented from being turned around in
the casing 1 (the second step), the casing 1 and the
compression element 3 are fixed by spot welding (the
third step); and the inlet tube 6 is fixedly welded to the
connecting cylinder (the fourth step). That is, in fixing
the compression element 3 and the casing 1 by spot
welding, the compression element 3 is prevented from
being moved vertically and from being turned around
because the ,inlet, tube 6 is press-fitted into the refriger-
ant suction opening 31z and the connecting cylinder
11a. Hence, the compression element 3 is prevented
from being displaced during the spot welding operation,
and accordingly the air gap between the rotor and the
stator in the motor is maintained unchanged at all times.
This will facilitate the spot welding operation.

‘While the present invention has been described above
with respect to a single preferred embodiment thereof,
it should of course be understood that the present inven-
tion should not be limited only to this embodiment but
various changes or modification may be made without
departure from the scope of the present invention as

~ defined by the appended claims..
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Lo at is claimed is: REPLAC

1. A compressor, comprising: _ ]

a. compression element having a cylinder with a re-

frigerant suction opening therethrough; )

a casing having said compression element .buxlt

therein, said casing having a connecting opening at
a position corresponding to a position of said re-
frigerant suction opening, and having a connecting
cylinder which is formed integrally with said cas-
ing such that said connecting cylinder extends from
said connecting opening outwardly of said casing;
‘an inlet tube inserted into said connecting opening
and having a first press-fitting portion which is
press-fitted into and is in close contact with said
refrigerant suction opening of said cylinder and a
second press-fitting portion which is press-fitted
into and is in close contact with said connecting
cylinder, said inlet tube being fixedly secured in
said casing when press-fitted into said refrigerant
suction opening and said connecting cylinder; and
a refrigerant pipe connected to said compression
element through said inlet tube, said inlet tube
including 2 portion closely contacting said refriger-
ant pipe.

2. A compressor as claimed in claim 1, in which said
inlet tube has a first diameter portion on the side of said
refrigerant pipe which has an outer diameter substan-
tially equal to that of said connecting cylinder and
merges through a step with said second press-fitting
portion of said inlet tube. _

3. A compressor as claimed in claim 1, further-com-
prising an accumulator connected to said refrigerant
pipe, said inlet tube*being formed integrally with said
refrigerant pipe which is connected to said accumula-
tor. . ‘ .
4."A compressor as claimed in claim 1, further com-
prising a ring solder, wherein said inlet tube press-fitted
into-said connecting cylinder is welded to an-outer end
face of said connecting cylinder with said ring solder.

5. A method of manufacturing a compressor in which
a compression elément having a cylinder: with a refrig-
erant suction opening formed therethrough is built-in to
a casing which has a connecting opening at a position
corresponding to a position of said refrigerant suction
opening, a connecting cylinder is formed integrally
with said casing such that said connecting opening out-
wardly of said casing, and a refrigerant pipe is con-
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nected (o said comprasxon clement through an inlet
tube press-fitted into said refrigerant syction Opcmng
and said connecting cylinder, said method comprising
the steps of:

- setting said compresszon ‘element in said casing with
said refrigerant suction opening held so as to con-
front said connecting cylinder such that said com-
pression element is prevented from being displaced
vertically:

press-ﬁmng said inlet tube into said refrigerant suc-
tion opening and said connecung ‘cylinder such that
said compression element is prevented from being
displaced with respect to said casing and such that
said inlet tube closely contacts said cylinder of the
compression element having said refrigerant suck-
ing hole formed therethrough and saxd connecting
cylinder;”

fixing said casing and said compression eclement by
spot welding;

welding fixedly said xnlct. tube to said connecting
cylmder- and

coanecting said inlet tube to said refrigerant pipe

. such that said inlet tube has a portion closely con-
tacting said refrigerant pipe.
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ABSTRACT
|
COMPRESSOR, AND METHOD OF MANUFACTURING SAME INCLUDING A
PRESS~FIT INLET TUBE

Aax abject of this invention is to provide a compressor in
which the number of components and the number of
manufacturing steps are reduced, and a compression
clement is prevented from being displaced in the casing,
whereby the air gap between the rotor and the stator of
the motor is held unchanged at all times. In a compres-
Sor, a connecting cylinder 11z is formed-on the casing 1
having a connecting opening 11 such-that it is extended
from the connecting opening outwardly of the casing,
and an inlet tube 6 has a first press-fitting portion 61
which is press-fitted into a refrigerant suction opening
312 and a second press-fitting portion 62 which is press-
fitted into the connecting cylinder 112 The inlet tube §
is fixedly secured to the casing 1 by press-fitting it into
the refrigerant suction opening 312 and the connecting
cylinder 11a, whereby the compression element 3 is
- prevented from being displaced in the casing. The com-
pression element 3 is prevented from being displaced in
the casing 1 by means of the inlet tube 6. Therefore, the
compression element 3 is prevented from being dis-
placed when spot-welded; that is, the air gap between
the rotor and the stator in the motor can be maintained
. unchanged at all times.

Fig. 1



