REFRI GERANT COMPRESSOR 2171468 5 The present invention
relates to a refrigerant conpressor, and nore particularly to the
- structure of a discharge portion of the-conpressor. There are many
- types of refrigerant conpressors~ ¥or- exanple a reciprocating
type Gg? 10 conpressor, which conpresses fluid by reciprocating notion
of pist ons, S generally wel | known. Conpressed fluid is finally
discharged to the <circuit outside the conpressor through a discharge °
portion. In conventional reciprocating type conpressors, 15 when fluid is

conpressed by the reciprocating notion_of the pistons, pulsation of the
di scharged fluid occurs, and MWm tted t%(tzslgrﬁg
refrigerant circuit. As a result, loud noise is caus
pul sation. 20 her oTpr essor,
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performnce at hiqmic&éﬁé&?@ioﬁQEEd%eciprocating-type compressors,

15 when fluid is compressed by the reciprocating motion
of the pistons, pulsation of the discharged fluid
occurs, and this pulsation is transmitted to the
refrigerant circuit. As a result, loud noise is
caused by the pulsation. _ _

20 On the other hand a compressor for an
automobile air conditioning system is generally
driven by the engine of the automobile. Accordingly,

‘the rotational speed of the compressor is varied in
accordance with the change of engine speed, which (

25 corresponds to the cruising condition of the
automobile. Thus, the discharge volume of the fluid
from the compressor is changed with the speed of the
engine. When the car is driven at high speed, the
discharge volume of the refrigerant may exceed the

30 required volume, and if the discharge volume of
compressed refrigerant exceeds this volume, the
efficiency of the heat exchanging in the air
conditioning system is impaired. _

It is a primary object of this invention to

35 provide a refrigerant compressor, with low pulsation
of discharged £fluid, whilst controlling excessive
refrigerating performance at high rotational speeds




-2- thereof. In accordance wth the I nvention, in- a refrigerant
compressor having a- housing including a cylinder block, cylinders
formed . in the cylinder 5 . block, -a front - housing at one end of

t he housing, a drive shaft rotatably supgpéted by the front h3§E§ngjgé

-cylimnder head disposed on the other nd of the housing, a tion” -
- pofteprovided on the cylinder head to connectt a suction chanber formed
~in Phe cylinder 10 ead, in wuse, wth a refrigerant circuit, and:
- a divschar ge por?h%ﬁeﬁgovided,on.the cylinder head to connect a discharge
‘chanber forned in the cgtioddankcead, Withise theth inventienyi gethnt
circuit; wherein.the disc ' i Vigle ingl 2AG20LAingl @ d -
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- - head, in use, with the refrigerant circuit; wherein
o ﬁﬁe discharge portion provides an elongate fluid
15 outlet duct ieading from the discharge chamber and
.comprising two coaxial passages in series, the cross
._sectional area of _the one of the passages being

Smaller than that of the bthe: passage to provide a

nozzle portion. _ _ _ .
20 The axial length of the one passage 18
.génerélly much shorter than that of the other
paésage. so that the nozzle portion provides an
orifice or throttle, constricting the flow out of the
o : _dischatgé chamber to the refrigerant circuit. |
| 25 With  the arrangement according to the
) inVention, the pulsatidn of compressed fluid may be
: 'contro1led while the £luid passes through the
discharge portion. Also, the volume Qf discharged
fluid may be controlled by the discharge portion
.30. ﬂtheteby to improve the durability of the compressor.
| | The invention will now - be described by way of
'7exémp1es with referénce to the accompanying drawings,
in which:= | | o
~ Figure 1l is” a cross. sectional view of a
35 reciprocating type refrigerant compressor in
accordance w;th this invention; _ _
Figure 2 is a graph illustrating the pulsation
decreasing rate of discharge pressure and decreasing



- this L
Jerch
perf

“in which: - FigUre .1 is a cross sectional view of a 35

-~ reciprocating type  refrigerant conpr essor i n:accordance with
nvention; Figure 2 is a graph 'Q ustrating the pul sati on decreasing
dlscharge - pressure . and decreasing -3- rate of refrigerating

nce according to the cross sectional area of the nozzle portion;
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16, which is disposed within the crank chamber 15, is
fixedly mounted on an 1nner end portion of a drive
shaft 17. The drive’ shaft 17 extends through a

central portion of the front housing and  is rotatably'

I supported ‘therein through ‘a needle bearing 18. The
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" rotor 16 is also supported on an inner surface. of the -

front housing 13 through a thrust needle bearing 19.
A wobble plate 20 is disposed on an inclined surface
16a of the rotor 16 through a thrust needle bearing

u21, and is non-rotatably supported on a steel ball 22

seated on an end of a supporting member 23.

The - supporting member 23 comprises a shank

portion 23a havxng an ax1a1 bore 23b at the other end

thereof and a bevel gear 23c at the end of the shank

portion 23a which has a seat for the steel_ball 22 at

- the centre thereof. The supporting member 23 is

axially slidable but non-rotatably supported, within

‘the cylinder block ‘11 by insertion of the shank

35

portion 23a into the axial bore 24 formed in the

¢ylinder "block 11. Rotation of the supporting member

23 is prevented by a key groove 25 and key (not
~shown). A coil spring 26 is disposed 1n the axial

bore 23b of the supporting member 23, and the outer
end of the spring- 26 is in contact with a screw
member 27, so that the shank portion 23a is urged

a dr?QQPigsesshafP 17.
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'ﬂthereof and a bevel |
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and closely fitted. Each pi s | dabl
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i s\_secured by bol fg.ttgg. rﬁmﬂi{}ﬁiréq:etfn t&é)Ckis'LLcéﬁﬁeéﬁédndeb kthad wobble
- plate 20 through a ~piston rod. 30. The connection
" petween the wobble plate 20 and one end of each
15 piston rod - 30, ~and the ‘connection between the
‘respective piston 29 and other end of the piston rod
30, are by ball joints. - : _
On the other end of the cylinder block 11, the
‘cylinder head 14 is secured by bolts 31, which
20 penetrate through a valve plate 32 and two gasket
elements (not shown). The interior of the cylinder
head 14 is divided into two chambers, a suction
_ chamber 33 and a discharge chamber 34, by an inner
_ . partition wall 13a. A fluid inlet port 35, which has
25  an axial hole 351 is formed on the outer peripheral
portion of the cylinder head 14 to interconnect the
suction chamber 33 and a refrigerant circuit. A
fluid outlet or discharge portion 36, which comprises
 first and second passages in series is positioned at
30 the central portion of the cylinder head 14 to
' interconnéct the discharge chambet 34 and the
refrigerant circuit. The inner diameter of the first
passage 361, which is downstream of, is greater than
that of, the second passage 362, i.e. the discharge

'35 portion provides a nozzle portion. - . :
' Figure 2 shows, 'in curve A, the relationship
between pulsation decreasing rate and opening area of

thed,



| 20 penetrate through a valve plate 32 and two _ga_sket _elements (not
Fshomn) The interior of the cylinder head' 14 is -divided into two
chanbersga suction chanber 33 and g ‘i scharge chanber 34, by an inner
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shown in _
. 'Figure 2, the opening area of the nozzle portion 362
15 . should be selected around 16 mm. P
- Pigure -3 shows another example in which an
. axial - passage 381 is formed through ‘the central
portion of the :cylinder head 38 to function as a
discharge port, and a separately formed -discharge
- 20 element 37 .is fastened on - the outer surface of the
' cylinder head 38. by bolts (not shown) to communlcate
with the passage 381. Aan o-ring - 373 1is disposed
between  the cylinder head 38 and the discharge
‘element .37 to seal therebetween. The discharge |
~ 25 element 37 is provided with ‘passages of different N\~
 diameter in serles, i.e. a first passage 372, which
commun:cates with the part 381,  has a smaller
- -diameter than that of a second passage 371. Thus,
_ “the first - passage 372 functions as the nozzle
30 portion. . In the . above-mentloned constructlon the
' discharge element can easxly be replaced . so that the
‘inner diameter of the -nozzle portion can be
selectively changed. , : L '
' Figure 4 shows a further modification of
35 connection between the discharge port and the
-reftigerantacircuit.- A nipple element 39 is sealed
.on . the outer end of a dlscharge port 40, which 1s




Flgure 2, the openlng area of the nozzle portion 362 15 should be

sel e€teéd around 16*mm ‘Figurée 3 shows another exanple in which
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15 construction, the conduit element 44 is removably
- 'disposed in the discharge port. The axial hole 441
"may alternatively be formed on the outer end of the
“conduit element 44. '
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- chamber and comprrslng two coaxial passages in

series, the cross sectional area ~of the one of the
passages being smaller than that of the other passage

to provide a nozzle portion.
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. 2. A compressor according to claim 1, wherein the
Passages are formed in an element formed separately
from the cyllnder head.

25 3. A compressor according to claim 1 or . claim 2,
~ wherein the one passage is upstream of the other
passage. - |

) 4, A compressor according to c1a1m 1 or claim 2,
" 30 -'wherein the dlscharge portion includes a dlscharge
3;port formed on the cylinder head and a nipple element
disposed on the outer end of the discharge port, the

nozzle portion being provided by the nipple element. : y o

35 5, A compressor according to any one - of clalms 1
to 3, wherein the discharge portion includes
discharge port formed on the cylinder head ‘and a



20 2. A COMMQJO claim 1, wherein the passages are _
forn’ed in an eltﬂﬂ'int formed separately fromthe cylinder head. 25 3. A

.- conpressor acc m&uﬂ”m or claim 2, wherein the onepassage
IS upstream sage. 4. - gA eonpressor accordlnd§D0 claim
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of the conduit el enent. A refrigerant co ressg as
substantiadly @s desgri bgdfwu_;lerraﬂﬂ:er ereanpPressnr one HEPEHAN }QHSVes

f.i.._|:|.q.s.tr'at ed in t he accggp%rﬂhn%e@ewr{w totarky 26he5 ef 3the examples

describ
illustrated in the_acqompanylng_draylngs.

10 .
N

15

20

25

30

35



