CLAMP FOR TUBULAR CONNECTI ONS | N SMALL REFRI GERATI ON
SYSTEMS Field of the Invention The present invention
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in small refrigeration systensy to be utilized around
a tubul ar connecting elenment, particularly around
tubul ar connections of a refrigeration conpressor that
are provided inside or outside a casing thereof and,
nore particularly, for attaching tubular connections
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Background of the Invention

The refrigeration systems egsentially  comprise a
compressor, a condenser and an evaporator, connected to
each other through tubular connections, which contain a
working f£fluid that is defined by a refrigerant £luid
pumped by the compressor, to promote heat exchange with
an ambient usually associated with the evaporator of the
refrigeration system.

Among the characteristics responsible for improving the
performance of the refrigeration compressors are the
increase of the amount of refrigerant fluid, in gas form,
drawn during suction, and the reduction of the power
necessary to compress this gas, requiring the gas to be
under as low temperature as possible (greater specific
mass) . One of the ways for attaining this object is to

use a direct suction system.



use a direct suction systemIn sone known conpressor
constructions for a refrigeration system the gas
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suction tube la nmounted in the cgsing 1 of the

conpressor, to the interior of a suction chanber,

usual Iy conprising a suction acoustic nmuffler 2

di sposed in the interior of said casing 1 . The

suction chanber further conprises a suction orifice

general |y deflned in a valve plate and,
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of the casing 1 of the compressor, through the inlet
suction tube 1a and the suction chamber, accommodating
the movements resulting from the relative vibration
between said suction chamber and the wall of the casing 1
of the compressor, directing the cold gas of the suction
directly to the interior of the suction chamber,
minimizing heat exchanges of this cold gas with the gas
present in the interior of the casing 1.

The tubular connecting element 3 establishes a passageway
for the refrigerant fluid in gas form, being attached, by
one of its ends, to the outer part of a gas inlet duct of
the suction chamber, usually mounted in the interior of
the casing 1 of the compressor (figure 1) and having an
opposite end seated and pressed against an adjacent inner
wall portion of the casing 1, sald opposite end

surrounding concentrically the inlet suction tube la.



wal | portion of the casing 1 , said opposite end
surroundi ng concentrically the inlet suction tube
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normal operation thereof, the Pressure inside the
tubul ar connecting elenent 3 is |ower than the
pressure outside it, due to the suction effected by
the novenent of a piston 4 , reciprocating inside a
cylinder 5 of the conpressor, and whose novenent draws

the refrigerant flui n gas for to th riQr. of
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genergt exhe compressor, as 1t occurs in the solution
described in document UsS4793775. However, this
construction presents the disadvantage, in some
conditions, mainly at the start of the compressor, of
conducting the tubular connecting element 3 to detach
from its mounting condition to the acoustic muffler 2.

In order to guarantee the fixation of the tubular
connecting element 3, by its connecting end, to the
suction chamber or, more specifically, to the acoustic
muffler, it is necessary to install a clamp 6, which
externally and radially presses the tubular connecting
element 3 against the outer surface of a tubular element
7 of the acoustic muffler 2. This clamp 6 of known
construction is manufactured in steel, which generates
potential problems related to the safety of the
compressor, due to the possibility of this component

falling inside the casing 1, causing the risk of a short



potential problens related to the safety of the
conpressor, due to the possibility of this conponent
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shortcircuit between the electrigally powered parts

and the casing 1 . Besides, this known construction
presents di sadvantages as to the nounting of the

metallic clanp 6 around the tubular connecting el enent

3, na}nly in situations in which there is not enough
space for using tools or automatic nmounting devices_t
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Another object of the present invention is to provide a

clamp such as cited above and which does not compromise
the operational reliability of the compressor.

It is a further object of the present invention to
provide a clamp of the type presented above, which is of
easy construction and reducea cost.

It is also a specific object of the present invention to
provide a clamp as cited above, which promotes the tight
and reliable connection of a tubular connecting element
of an acoustic muffler of the compressor to a tubular
element of said acoustic muffler.

Summary of the Invention

These and other objects of the present invention are
attained with the provision of a clamp for tubular
connections in small refrigeration systems of the type
which comprises a compressor operatively associated with
a refrigeration circuit containing at least one working

fluid, said refrigeration system comprising at least one



connections in small refrigeration systens of the type

whi ch conprises a conpressor operatively associated
wowaoks/0z826®8f ri geration circuit containing at | erCSI/BB2®7/000228

working fluid, said refrigeratson system conprising at

| east onetubul ar connecting el enent, nmade of an

el astically deformable material, to be attached around

a tubul ar el enment that conducts working fluid. The

present clanp conprises two sem -annul ar portions,

each having a first end and a secgggeend said fi
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el ement through a clanp constructed accordi
20 Brief Descrf%tion ogmkhe Drawfngs ording to the

The invention will be described below with reference to

the enclosed drawings, given by way of example of an

embodiment of the invention and in which:

Figure 1 represents, schematically and in a lateral view,
25 part of a compressor casing where is provided an inlet

suction tube communicating a suction line portion of a

refrigeration system with the interior of a prior art

acoustic muffler; .

Figure 2 represents, schematically and in a partial
30 longitudinal section, an acoustic muffler having a

tubular connecting element attached to its tubular

element through a clamp constructed according to the

present invention;

Figure 3 represents, schematically and in an enlarged
35 view, the region where the clamp is mounted to the

tubular connecting element of figure 2;

Figure 4 represents, schematically and in a longitudinal



present invention; Figure 3 represents, schenatically
and in an enlarged view, the region where the clanp is

wowaneste: o t he tubul ar connecting el enent of PCTBR2002/000228

10

15

20

25

30

35

, Figure 4 represents, schematically and in a

| ongi t udi nal section, according to line IV-IVin figure

3, the clanp of the present invention nounted to the
tubul ar connecting el enent and tubul ar el enent of the
?cou5tic nuf;IeL F:gure 5 schematically represents a

ront view of the clanp of the present jnventi
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fiLgure 5 ' r C t
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ffI
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deﬂﬁinahypenawbupm qanfises  a compressor operatively
associated with a refrigeration circuit containing at
least one working fluid FT, the description below will
ugse, as an example, the tubular connections of an
acoustic muffler in a refrigeration compressor. It
should be understood that this does not imply any
restriction to the applicability of the present
invention. The same can be said in relation to the
embodiment presented in the drawings; what is intended
to protect is the principle and not the specific
application or constructive form.
According to the present invention, the refrigeration
system comprises at least one tubular connecting element
10, made of an elastically deformable material, to be
attached around a tubular element 20 that conducts a
working fluid FT, such as, for example, a refrigerant
fluid, through a clamp 30 which comprises two semi -
annular portions 31, each having a first end 32 and a
second end 33, said first ends 32 being coupled to one

another and the second end 33 of one of said semi-annular



attached around a tubul ar el ement 20 that conducts a
working fluid FT, such as, for exanple, a refrigerant
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sem annul ar portions 31, each having a first end 32
and a second end 33, said first ends 32 being coupled
to one another and the second end 33 of one of said
sem -annul ar_ portions 31 being provided with a

| ocking nmeans 40 to be engaged to a | ock receiving

means 50 provided in the second end f. _the other
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conpr essor’. ‘Acc fo a way of carrying out the
pﬁé%éﬁﬁaﬂﬂﬂﬂﬁgﬁﬂﬂsq hﬂwﬂﬁbQ%??ﬂﬁ¥ﬁW?Q%é%%iosed

(¥HtéHHhEﬁ pdeushanpr38d thet! eeki rRQ am@arsy 46f i she present
elastlcal defornped t g fit_in.the lock re vhng b 1
eSS ‘ﬁ%oﬁ*?he t & FoseﬁPPHéegf ?ﬁg s%gg s BgPutar
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ittans 50 I'n sard closed position . .
smfmmﬂlmrsywamqfﬁwb%rﬁfam ghg interior of the

Aqgﬁgéyégkgfq a way of carrying out of the present

According to a way of carrying out the present invention,
in order to obtain the closed position of the clamp 30,
the locking means 40 is elastically deformed to £fit in
the lock receiving means 50 upon the mutual seating of
the second ends 33 of the semi-annular portions 31, said
locking means 40 being, for example, definitively
retained in the lock receiving means 50 in said closed
position of the two semi-annular portions 31 (figures 6
and 8) .

According to a way of carrying out of the present
invention, the locking means 40 comprises at least one
tooth 41 to be engaged in the lock receiving means 50,
which comprises, for example, a projection 51 having a
ramp portion 5lc against which the tooth 41 of the
locking means is actuating, during the operation for
obtaining the closed condition of the present clamp.

In a way of carrying out of the present invention, not

illustrated, the locking means comprises a projection,



i nvention, the | ocking nmeans 40 conprises at |east one
tooth 41 to be engaged in the |ock receiving neans 50,
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ranp portion 51c against which thlge tooth 41 of the

| ocking means is actuating, during the operation for
obt ai ning the closed condition of the present clanp.

In a way of carrying out of the present invention, not
illustrated, the Iocking means conprises a

pr oj ecti on, f or exanp in the formof .a t ot to_pe
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fordy Lhecepvehingopaltk9ni84.i Sndef ideekular form of the

present invention, the clamp 30 is provided in polymeric
material, Dbeing produced by injection in plastic
material.

The coupling portion 34 is defined, for example, by an
arched projection uniting the first ends 32 of the semi-
annular portions 31, whose contour allows said coupling
portion 34 to constantly force the semi-annular portions
31 to their closed ©position. In the illustrated
constructive form, the coupling portion 34 is defined by
an arched radial projection 34a.

According to the illustrations, the two semi-annular
portions 31 define a circular contour to the clamp 30,
said two sgemi-annular portions 31 being, for example,
symmetrical in relation to a diametral axis of the clamp
30, for example, an axis passing through the coupling
portion 34.

The mounting of the clamp of the present invention to the

tubular connections will be described considering the



an arched radial projection 34a. According to the
illustrations, the two sem -annular portions 31

waledoses2es ci rcul ar contour to the clanp 30, saPdI/BR2007/000228
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sem -annul ar portions 31 beingg for exanple,
symmetrical in relation to a dianetral axis of the
clamp 30, for exanple, an axis passing through the
coupling portion 34. The nounting of the clanp of the

gr esentb invention to the tubular connections will be
escriped considerin het ubul ar connect
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ofoathheseaoushial anupbler or? ,Slwhnehconmmtéda t 61austrated
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3177s eat ed ag an adj acent outer surface t1on
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regi RN iherneot apgupdohhestubyhar elgmpced. £6r a8 mutual
better fixation of the clanp, 30 to said _tubular

coTRREI RGNS, URhEL | RAD diShet eSS RF « RO 31 is
- hduit &d PeBEheRs a?nl adijadém: cbosef} posifllicen wérisadml of the
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element 20 around which sgaid clamp 30 i1s mounted, so
that, in the closed position, said clamp 30 exerts a
radial compression of said tubular connecting element 10
against the tubular element 20.
After mounting the clamp around the tubular connecting
element 10, the coupling portion 34 forces the semi-
annular portions 31 to approximate, in order to conduct
the clamp 30 to its closed position. In this condition,
the locking means 40 is coupled to the lock receiving
means 50, for example, by fitting the tooth 41 of said
locking means 40 into the projection 51 of the lock
receiving means 50, forcing the first ends 32 of the
semi-annular portions 31 to a mutual seating.
In the illustrated construction, each second end 33
comprises a projecting portion 33a radially extending
outwardly from the contour of the respective semi-annular

portion 31 and presenting, in a free end, a respective



the clanp 30 to its closed position. In this
condition, the | ocking neans 40 is coupled to the |ock
w0 e@siozd2egyy neans 50, for exanple, by fitting tPEr/BB2M0N000228
41 of said |ocking neans 40 into icte projection 51 of
the | ock receiving neans 50, forcing the first ends 32
of the sem -annular portions 31 to a nutual seating.
In the illustrated construction, each second end 33
conprises a projecting portion 33a radially extending

0 rdly fromthe ont e respective sem
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t oohé 4ltlodr t bedjeckiimg npansidh, 3@Bw epdrafying the locking
means 40, in order to remain seated against this upper
edge 42a, in the closed position of the present clamp.
The projection 51 comprises a tongue 51b, angularly

25 projecting from the base 5la, so as to have a ramp face
facing the tooth 41 of the locking means 40, an end of
said tongue 51b spaced from an adjacent lower edge 52a of
the window 52 being provided in the respective semi-
annular portion 31, to allow introducing the tooth 41 of

30 the locking means 40, upon the mounting the clamp of the
present invention, around a tubular connecting element.
In the illustrated construction, each of the parts of
tooth 41 and projection 51, respectively of the locking
means 40 and of the lock receiving means 50 presents a

35 respective ramp portion, said ramp portions mutually
actuating when the clamp is conducted to the closed

position, provoking the elastic deformation of said



said tongue 51b spaced from an adjacent | ower edge 52a

of the wi ndow 52 being provided in the respective
waeomsasred ar portion 31, to allow introduci ng PeIEBR2IA00228

41 of the |ocking nmeans 40, upan the nounting the

clanp of the present invention, around a tubul ar

connecting elenent. In the illustrated construction,
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systens of the type which conprises a conpressor
operatively associated with a refrigeration circuit
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refrigeration system conprisingldt |east one tubul ar
connecting elenent (10) , in an elastically defornable
material, to be attached around a tubul ar el enent (20)
that conducts working fluid (FT) , characterized in
that it conprises two sem -annul ar portions (31)

havi ng, each one, a first end (32) and a second end
(33) , said first ends (32) bel:? coupl ed to each
other and the second end ($DHA1S one of said

SEM  agNghar £eor t11BAsat-3dpnhetRdcpE0YhdethaWit keFrigeration
| ockin S Sﬁg% to be eng %Eg in a_l.ock receivin
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fé&%@@@fhgt haeireméﬂﬂ owiRg to;ipl age terleas‘ﬂﬁf&l(ﬁ GeEormable
around. the tubul ar connecti ng el epent (10) a

ady
nbRre et Ar oliRd RheathBGRar arawit ¢2 tebH a%nﬁl%tment (20)

Ctl@&’@dcbﬁaublt@n,wd:ﬂclw@ chithe segond d{wﬁadﬁéﬁlﬁ@ in that
one a%atnst the other, with th

55, EPuPETRB R e s A ke o T o (LD InTARY, eacn
|ommh|ahfumsmtﬁmdafBanaedtan@eaqmdﬂﬂn41©33)s said first
p&?&ée‘{‘ §9aﬁg§hg urtgr)]li%ldl %eéaeé‘f?%tﬂglo) andzﬁheds%%nd end
as set clal characterized in that the

tWd3Fi It engs ¢B2)sairk EeUpraanudagachobEhenRs i BR being

%E&l&d@a eGRtndYa al cekashi GRddrs de@ﬁ@ls gLeses eb@omiga@d in a
portion (34) ., to aIIOM/tge rela e ang ment

o¥0'f1ﬁer%%l 19 - BRABFal 5P rP‘r’B‘ﬁ% e 1§ 7p end (33)
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spaced from each other, allowing to place the clamp (30)

around the tubular connecting element (10) already
mounted around the tubular element (20), and a closed
position, in which the second ends (33) are seated one
against the other, with the locking means (40) retained
in the lock receiving means (50), and in which the
tubular connecting element (10) is pressed against the
tubular element (20).

2. Clamp, as set forth in claim 1, characterized in that

the two first ends (32) are coupled to each other, in a
single piece, by an elastically deformable coupling
portion (34), to allow the relative angular movement of
the two semi-annular portions (31) between their open and
closed positions.

3. Clamp, as set forth in claim 2, characterized in that

the coupling portion (34) 1is defined by an arched

projection of the first ends (32) of the semi-annular



the coupling portion (34) is defined by an outer
radial projection. 5. Canp, as set forth in claiml
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el astically defornmed, upon thé3rutual seating of said
second ends (33) , to be attached in the |ock
receiving neans (50) . 6 . Clanp, as set forth in
claim5 , characterized in that the | ocking nmeans (40)
is definitively retained in the | ock receiving means

, t cl osed position of the two sem -annul ar
( rtltolr%rl%( (rqu_) . Clparrp as set forthinclaim5 |
cH=ar &ottaan IZG',EDB i ﬁ’\e’@ h&ertheihockipig Reafl ARt awigad sks that
a thROtdb g %@ﬁt?BHang Iqsa @é@i@&il 1530 %%1)oﬁe£ heagial
| ock recel vi ng nmeans (50 . Clanp, as set forth in
C|p§%ef 1S&haracteri zed |n that the two sem -annul ar
par.t icinsny,319s deét n€oatBi ﬁﬁ.Ubaralmont OWwhaMiitdAi Ad® in that

cI se Si a t th claim8

chglr agtdo%megdqneal?%at(%ﬁn??mﬁiﬁgﬁf ggﬁ’uldée&oﬁg}etcﬁon%pon the

( 3wt varle saatmng i el skadr @eaiqmm ¢emdz dBahet tal kexisttached

of; t hed |l%'3?:%e1v]r% 9 set forth inclaiml
‘Characterized in th |t co rlses an outer surface

| AR et 9% A5 ORRBREUGET VoL Br gharpeteagiggd wg that
S@Jhef of 4 iy Clné'amsloéél@haﬁgc@ﬂl%ﬁd:ﬂﬁéﬁwaketélhéd in the

r‘rid relcneivfhlgn%eal?sl e?SC) of go %gercll(c:)s t%olsailtlon of the

two semi-annular portions (31).

7. Clamp, as set forth in claim 5, characterized in that

the locking means (40) comprises a tooth (41) to be
engaged in a projection (51) of the lock receiving means
(50) .

8. Clamp, as set forth in claim 1, characterized in that

the two semi-annular portions (31) define a circular
contour when in the closed position.

9. Clamp, as set forth in claim 8, characterized in that

the two semi-annular portions (31) are symmetrical in
relation to a diametral axis of the clamp (30).

10. Clamp, as set forth in claim 1, characterized in that

it comprises an outer surface in an electrical non-
conductive material.

11. Clamp, as set forth in claim 10, characterized in

that it is formed, in a single piece, of polymeric
material.



