[err] QU CK CONNECT TUBE COUPLING 5 This invention relates in general to-
couplings for tubes and sinmilar fluid conduits and in particular to an
i nproved structure for a quick connect coupling adapted for use with such

tubes. 10 Fl exi bl e tubes‘or hoses are connnnly2ujzgg7gﬂasgbzsgonduits
in many different fluid power systens}-For exanple, t _ nly used
to carry pressurized air-in vehicle air brake and air conditioning systens.
A coupling is provided to connect the end of such a tube to a 15 body, s@h
a conventional fitting, valve, manifold, or simlar device adapted to
transmt or receive the pressurized air. Many different coupling structures
are known in the art. However, connecting the tube to the body (and
subsequent |y renoving it QUECKR{CONNECIN TUBE COUPLIWNG onsun ng task and
expensi ve task. Furthernore, such connection and renoval is often perforned
in the field, where specialized tools may not be readily available. As a
resul®, a wide variety of push-to-connect type couplings have been

devel oped whigghs ek @i $ 2% 0\ Ng ~e a4 e to a
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| eadi ng edge of the tube_into the 30 coupling. The coupling typically

cont ai n¥S€ Mikh| PR EWRESyonent s for rel easably retaining the tube
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" example, tubes are commonly used to carry pressurized air (ﬁ
in vehicle air brake and air conditioning systems. A '
coupling is provided to connect the end of such a tube to a
15 body, such a conventional fitting, valve, manifold, or
similar device adapted to transmit or receive the
pressurized air. Many different couplihg structures .are
known in the art. However, connecting the tube to the body
(and subsequently removing it therefrom) can be a time
20 consuming task and expensive task. Furthermore, suéh
connection and removal is often perfofmed in the field,
where specialized tools may not be readily available.
As a result, a wide variety of:push-to-connecﬁ_type
couplings have been developed which permit a tube to be ' _ 'é-
25 quickly and easily connected to a body without the use of -
tools. In such couplings, the tube is connected to the
body simply by installing the coupling in a bore formed in
the body (typically by press fitting the coupling therein),
then inserting the leading edge of the tube into the
30 coupling. The coupling typically contains a pPlurality of
components for releasably retaining the tube therein. This
type of coupling is advantageous because no tools or or
other manual operations are required to connect the tube to
the coupling.
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2 A typi cal push-to-connect coupling includes a hollow cylindrical sleeve
which-is press fi.t or otherwi se retained in a bore forned through the body.
The sl'eeve includes an inner surface having a frusto-conical portion forned
5 thereon. A generally hollow cylindrical collet is disposed within the
sleeve. The collet is typically partiallyasplit so as to have a plurality
of flexible fingers. Each of the fingers is provided with an outer
frusto~€Jn|caI surface which cooperates with the inner frusto-conical
surface of 10 theastygmealE@uﬁheto%benﬁecgenswpiﬁngtimmlpdesldeuowubm one
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of the tube engages the fingers, flexing them radially '

15 outwardly toward the corresponding inner frusto-conical
surface of the SIeeve;' If the tube is subsequently
attempted to be withdrawn from the body, the outer
frusto~conical surface of the collet is drawn into
engagement with the inner frusto-conical surface of the

20 sleeve. As a result, the radially inwardly extending teeth
of the collet fingers are moved into engagement with the
outer surface of the tube, preventing the withdrawal
thereof. |
' : Under normal operating conditions, the above-described

25 push-to~-connect coupling is satisfactory to retain the tube
within the coupling and the body. However, if the axial
‘load on the tube is excessive, such as may result from high
fluid pressure within the tube, the tube may undesirably be
withdrawn from the coupling. Also, if a radial load is

30 placed on the tube, the collet may_be displaced from its
preferred co-axial position relative to the tube and the
'sleeve. Such radial.displacement can result in leakage
from the coupling. - Accordingly, it would be desirable to -
provide-an improved push-to-connect type coupling wherein .

35 the tube is positively retained within the body, and




prOV|de an i nproved push-to-connect type coupllng wherein 35 the tube is °
positively retained within the body, and -3- wherein | eakage of fl.uid
fromthe coupling is mnimzed, even when radial |ocads are placeéd on the .
tube. According to the present invention, there is 5 provided a coupling.
to which a tube is connectabl e conpri=8ng: a body having a bore forned
therein; a sleeve provided within said bore and-imovable relative thereto,
said sleew@qnﬁﬂnuﬁggkeg¢u@ﬁtflﬂ&@tﬁroeotbenceuplsngfa@e defining a  _.-
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surface defining a radially inner end and a radially outer end, and a -
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radially inner 'end, a second frusto-conical surface : L
defining a radially inner end and a. radially outer end '

~ and a radially extending shoulder defined between the _' o~
" inner ends of said first and second frusto-conical T

15 surfaces; - P _ _ ' B |
_ ~a collet disposed within said sleeve and includingf
a plurality of. fingers, each of said fingers including f'-
an enlarged end portion defined by a radially outwardly-
extending shoulder and a. frusto-conical surface o '

20 extending from a radially inner end at said shoulder toi
a radially outer end said collet shoulders cooperating
with said sleeve shoulder to retain said collet within *
said bore when said collet is attempted to be moved o
axially out from said bore,_' I '

25 - means provided on the collet for gripping the tube
when the collet is attempted to be moved axially out
from ‘said bore, and o ' ' B

_ a tubular insert fitted within the tube to support-'

_ the tube when it is gripped by ‘the collet.

30 A preferred embodiment of quick connect coupling
is adapted to connect a tube or similar fluid conduit

“to a body. The body has a stepped bore formed :
'therethrough and a relatively rigid tubular insert is
disposed within the inner portion of ‘the bore. " An

35 annular sleeve. is also disposed within the bore of the.
body. The sleeve is generally hollow and cylindrical
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30 ¢ A preferred enbodi nent of quick connect coupling is adapted to
connect a tube or simlar fluid conduit to a body. The body has a stepped
bore formed therethrough, and a relatively rigid tubular insert is disposed
within the inner portion of the bore. An annul ar sl eeve is al so

di sposed within the bore of the body. Theé'sleeve is generally hollow and
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&J" 15 the sleeve. The outer diameter of the intermediate
boss portion is slightly smaller than the inner '
diameter of the sleeve so as to support and guide the
collet for movement relative to the sleeve. The collet
further includes an enlarged end portion. The outer
20 surface of the enlarged end portion is formed having an
external shoulder ahd'a radially outwardly extending
frusto-conical surface. The frusto-conical surface is
disposed within the radially OutWardly extending'
frusto-conical inner surface of the sleeve. When it is
25 attempted to move the tube out of the body, the frusto-
- conical outer surface of the enlarged end portion
engages the fruSto-conieal inner surface of the sleeve.
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coni‘cal outer surface of the enlarged end portion engages the
frusto-conical inner surface of the sleeve. = Also, the shoul der formed on
t he enl arged end portion of the collet engages the:shoul der formed on the
sleeve. As a result, the collet (and the tube engaged-thereby) are

positively retained within the coupliggTand the body. The invention wll
now be described in greater detail with reference to the. acconpanylng
drawings, in which: 10 Fig. 1 is a partlal ‘cross ‘secti‘onal - view <
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“of a th@@ﬁae#bvdthewaGreacpusb-tbecommampanxmﬂgr@r&ﬁingsaccordance wi th
this i nggngh®Bn:Fig. 6 is a partial cross sectional viewsinilar to F.g. 1
of a fourth enbodiment of ‘a push-to-connect--coupling in accordance with -
this invention. Referring nowto the. draw ngs, there is illustrated in Fig.
1 a portion of a quick connect coupling, indicated generally at 10, in-
accgpdance with this invention. The coupling 10 includes a body. 11, which

may be a conventlonal 35 flttlng val ve, . mani f ol d, or-sinilar device.:-The
body 11 :

Fig. 1 is a partial cross sectional View illustrating L
a first. embodiment of a push-to-connect coupling in s
accordance with this invention,_a leading end of a tube

15 being shown partially inserted therein. :

' Fig. 2 is a View similar to Fig. . ShOWlng the tube
completely inserted within the coupling. - ,

Fig. 3 is a cross sectional View, partially broken |
away, of the collet of the coupling shown in Figs. 1 and 2. |

20 Fig. 4 is a partial cross sectional view Similar to
Fig. 1 of a second embodiment of a push-to-connect coupling o
in accordance with this invention.

Fig. 5 is a partial cross sectional view similar to
Fig. 1 of a third embodiment of a push—to-connect coupling
25 in accordance with this invention. o/
Fig. 6 is a partial cross ‘sectional view similar to |
Fig. 1 of a fourth embodiment of a push-to-connect coupling
in accordance with this invention.

'Referring now to the drawings, there is illustrated in
Fig. 1 a portion of a quick connect coupling, indicated
generally at 10, in accordance with this invention. The
coupling 10 includes a body 11, which may be a conventional
35 fitting, valve, manifold, or s1milar_deVice. The_body 11
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has a bore formed therethrough which is defined by first, second, .third,
and fourth concentric stepped bore portions 12, 13, 14, and 15. . The bore
portions 12, 13, 14, and 15 are formed having i nner dianmeters which are
successively 5 smaller in size so as to define respective shoul ders

t herebetween. The body 11 is preferably fprmed froma netallic material,
such as_brass or alum num However, the bt dy 11 may be fornmed from a

plasth terial, such as relnforced nyl on. A relatlvely rlgld
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21, an’ intermediate portion 22, and a second end portion :
23. The first end portion 21-is formed having an ocuter
15 diameter which is slightly less than the inner diameter of
the fourth stepped bore portion 15. A plurality of
~ radially oﬁtwardly:extending projections 2i1a are formed on
' the outer surface of the first end portion 21 of the insert
20. These projections 21a are provided to frictionally
20 engége the inner surface of the fourth stepped poition 15
' so ‘as to retain the insert 20 within the bore formed
through the body 11. ‘The projections 2l1a also accommodate .
variations in the inner diameter of the fourth stepped
Lo _bore port;on 15. ' :
25 The intermediate portion 22 of the insert 20 is
defined by a folded region of the insert 20 which extends
”:adially outwardly, then radially inwardly. The outer
diameter'of the intermediaté portion 22 is slightly smaller
than the inner'diameter of the third stepped bore portion
30 14. The second end portion 23 of the insert 20 is formed
_having an outer- -diameter which is less than the inner
diameters of the first and second stepped bore portions 12
and 13, respectlvely. ‘The outermost end of the’ second end’
'portibn'23 nay exteﬁd axially beyond the body 11 as
35 illustrated, although this is not required. Preferably,



and 13, respectively. The outernost end of the second end' portion 23 may

-extend axially beyond the body 11 as 35 illustrated, although this is not

required. Preferably, the insert 20 is formed froma netallic material,

such as brass or stainless steel.. However, the insert .20 may also be
formed froma plastic material, such_g;_relnforced nylon. If both the

" insert 20 and the body 11 are fornmed 5'froma.reinforced. nylon mat eri al

they may be secured together within the fourth stepped bot'e portion 15,by a
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slightly smaller. than the inner diameter of the first o _
stepped bore portion 12. The second end portion 30b of the'3-'
15 sleeve 30 is formed having an outer diameter which is i
slightly larger than the inner diameter of the first -
stepped bore portion 12. This difference in outer .
diameters facilitates the proper installation of the sleeve
30 into the first stepped bore portion 12 because only the
20 first end portion 30a can be inserted Wlthln the bore by
hand. Between the. first and second end portions 30a and
30b, a plurality of annular serrations or teeth 31 are h_-
- formed about the outer periphery of the sleeve 30._ The”i

enlarged diameter second end portion 30b and the teeth 31 .

25 provide a press-fit frictional engagement of the sleeve 30 o

within the first stepped bore porticn 12 to secure the
sleeve 30 to the body 11.. :
The inner surface of the sleeve 30 is formed haVing a
radially inwardly extending frusto-conical portion 32, a |
30 generally cylindrical intermediate portion 33, and a o o
radially outwardly extending frusto-conical portion 34.: An
. internal shoulder 35 is defined between the intermediate
. portion 33 and the radially outwardly extending i_'
frusto-conical portion 34, Preferably, the sleeve 30 is
35 formed from a metallic material, such as brass. _However,_
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30 generally cylindrical internediate portion. 33, and a radially outwardly
ext endj ng frustoe-conical portion 34. “An internal shoulder 35 is defined
between the intermediate portion 33 and the radially outwardly extending
frusto-conical portion 34. Preferably, the sleeve 30 is 35 fornmed froma
netallic material, such as brass. " Fbmeverp the sl eeve 30 may al so be
formed froma- plastlc material, .such as rel'nforced nylon. |f both the

sl eeve Qg,and the body 11 are forned froma reinforced nylon material, they

may be secum tOneser 30 maynatbe bie' %ﬁi@&peﬁloﬂoae :ﬁ?d&{ie %é@rbxl
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plurdlity Ofo EéﬂeﬁoSSiégtiﬁgfuaés an intermediate boss portion 42
disposed within the sleeve 30. The outer diameter of ‘the
15 intermediate boss portion 42 is slightly snaller than the
inner diameter of the sleeve 30 so as to'suppert and guide
the collet 40 for movement relative to the sleeve 30, also
as described below.
: The collet 40 further includes an enlarged end portion
20 43.~ The outer surface of the enlarged end portion 43 is
: formed having an external shoulder 44 and a radially ’
outwardly extending frusto-conlcal surface 45. The
frusto-conical surface 45 is disposed within the radially
L - outwardly extending frusto-conical inner surface 34 of the
25 sleeve 30. The inner surface of the enlarged end portion
43 is formed having a plurality of annular serrations or
~ teeth 46. The purpose of these teeth 46 will be explained
in detail below. The collet 40 1s preferably formed from a
.metalllc material, such as brass. However, the collet 40
30 may also be formed from a plastic ﬁaterial, such as
- reinforced nylon. ' .

A plurality of axially extendlng slots 47 are formed
in the inner end of the collet 40, extending through the
enlarged end portion 43 and the boss portion 42. The slots

35 47 are preferably spaced equidistantly about the collet 47




teeth 46. The purpose of these teeth 46 will -be explained in detail below .
The collet 40 is preferably forned froma netal|ic material, such as brass.
However, the collet 40 30 may al so be formed from=a plastic materi.al, such
as reinforced nylon. A plurality of axially extending slots 47 are forned
in the inner end of the collet 40, extending through the enlarged end
portion 43 and the boss portion 42. Thé{slots 35 47 are preferably spaced
equi di stant]y about the collet 47 = so as to define a correspondi ng nunber
. Preferably, - eight of such slots 47 are forned in Afe

of collet_fipgers 48..: _
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axially within tdsaiés. red” through the 15 body 11. Theé axial novenment
ert m20 C o%ﬁ%%’gé‘gﬁ&ﬁ 1pge 50, isposedomiitini XHdEE8bng

of the igﬁ
gg???gﬁsiiér anthel D-rFHRPESH I ¥ Y ;Tge “the Oring 5 _ _ |
withip the bgﬁr'e forne hr.o_ug{ %(?t’émﬁd%rﬁ" AN Shagbomeriiee matearia£0. The
0-i #\Q fhdsifoadapties bt forn ca;'bﬁldiam&q@,@c&ggfn;,ﬁﬂﬁh%,sehouI der -
def i ned dmnpkéngt ho,5ea0RA 197bd ULeSEBRRCY A0S Portions I37and 14 .7

EPRliRene daxetan 13 voenthie bdis Woriidal MLl SAREG b0 |

L.

respectively. - : PR _ _ _ S :
- _ Initially, the coupling 10 is assembled and sécured-to-.*;)

the body 10 for use. To accomplish ‘this, ‘the insert 20 js. =
- first inserted gxia;Iyjwithiﬁ“tﬁé bofé?férﬁed’thféﬁghwthzf{ |
15 body 11. The axial movement of the insert -‘20'7:ééntinti.é.s:'-.'?  -
-until:thg_interﬁedigte_ﬁ&?tibﬁ;zz £héféof*ehgéges~thé ;W. 
shoulder defined betweén'fhe”thifdiéﬁ&Jféufth steﬁéédzsgr
'.pOrtions_14_gnd_ls,;respectivély, ‘Then, the o~rihg=50-i$e
inserted axially within the bore formed through the body 11
20 and.abput the_i@sg;tfzo;fVThe‘diring'sﬁ.is'posifidned's:=al'
to be QFspcsed”adi?ceht'tb,the'sﬁd&ldéf definéd-between £hzl.
second and third stepped bore portions 13 and 1¢. R
respectively. o o ’
| ngg, the'sleevé 3¢7i§'insefﬁed-ékiélly*Wiﬁhin'fhei -
25 bore fgrmed_thrqugh ghgzbédy lifuntil'thé 1éédihg edge::  |
“thereof engages the”éhouldér:aefihed between-thé*firétisnd

Second stepped bore poftiqné'lz'hhd 13, respectively.
Lastly, the collet 40 is then inserted axially within the
Sleeve 30 until the leading edge thereot ‘abuts the 0-rin
30 so. Alternatively, the collet may be inéerfed-axiail  -g
~within the Sleeve 30 as a sub-assembly, which is theny”“
inserteq within thg'bdre_uhtil”the leadingfedgé.of-thé
sleeve 30 engages fhé shaulder defined'beEWeén*theffirst
25 and second steppgd bp;e-pqrtions 12'and 13,*respective1y._
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Next, the sleeve 30 is inserted axially within the 25 bore formed through
the body 11 until| the |eadi ngcedge thereof engages the shoul der defined
between the first and second stepped bore portions 12 and 13, respectively.
Lastly, the collet 40 is then inserted axially within the sleeve 30 until
the | eadi ng edge thereof abuts™the 0-ring 30 50. Alternatively, the collet
may be inserted axially within the sl eeve 6D as a sub-‘assenbly, which is

P

then irserted within the bore until the |eading edge of the sleeve 30

engages~t he shoul der defined between the first_and,secing:ste ed bore
portions 12 and Phee EPYRI §ng330 hag, keemA33epPing 10 %een
assenbl ed | mahfer Mt &tan ihe Caselictos eeleagsh Ppsebhiectnachivld dwl | ow

cylindrical such as a flexi-ble nylon tu 60 o _the.body. 11. To
acconpl i sh Fﬁﬁ?‘%ﬁé’%é‘b‘?’?ﬁ%ﬂ’éugﬁu‘& BiFe "{}Lﬁ?ﬁ:ﬁgbeigyiﬁgeﬁl?& %g"aqu‘i/*
within the thel Bod0 Jnd dBoudccomplishr tthid, ashehbeadingFedgel ofAtHde

toeth 465 oriEE &0 At Thilieeq et dlad Wit | OFE GOFIEE 4f I hnale

causes the tbel dnserty@e, 48s tshoenspneFigl0 ¥adiks | theutuked6y, impart from

nt ar ged en§uRERER pRAP dffaripy thiSlueedl el eabt Hnateot tniaglls | Th
sl eeve 30. thei keetdy dferfomed hont the danesmntsunfacews thet coldetedd ng
cive Lhercobndh Bl ihabe eCHRC piess 1964 b Sprese,

Fig. 2.18uckadAgaddmantyarddiin sRPAFtnh&Xomione ARRFRSX . of AEhEhe,Famep.

This is thetife)aithed Fraidtho-dosicaPnotterh SurtiicdUs chbat tHe ehlahded

coupli.ng 10 and the ,body 11. The Orjng 20 50 provjdes a fluid-tight sea

bet n théegatgpﬁgquﬂgg(ﬁngages Lhe frué%o-conlcaf inner  surface 34
of the sleeve 30. Axial movement of the tube 60 continues " .
such that the leading edge thereof is pushed through the

15 O-ring S50 and is moved into engagement with the
intermediate portion 22 of the insert 20, as shown in Fig.
2. Such engagement prevents further axial movement of the
tube 60. This is the normal operating position of the tube
60 relative to the coupling 10 and the body 11. The O-ring

20 SO ﬁrovides a fluid-tight'seal-betwéen the outer surface of
the tube 60 and the inner surface of the second stepped
bore portion 13 of the body 11. 1In this position, the
teeth 46 of the collet 40 exert only a relatively light
gripping force on the outer surface of the tube 60.

25 Once the tube 60 has been inserted within the body 11
in this manner, it cannot be removed therefrom by mereiy-'
moving it in the oppdsite axial direction. If such
movement is atteﬁpted; the engagement of the teeth 46 of
the collet 40 causes the collet 40 to be moved axially with

30 the tube 60. Such axial movement of the collet 40 causes
the frusto-conical outer surface 45 of the enlarged end
portion 43 to engage the frusto-conical inner surface 34 of
the sleeve 30. As a result, the teeth 46 of the collet 40
-are pressed radially inwardly into secure gripping

35 engagement with the outer surface of the tube 60. Further




the tube 60 and the inner surface of the second stepped bore portion 13 of
the body 11. In this position, the teeth 46 of the collet 40 exert onIy a -’
relatively light gripping force on the outer surface of the tube 60. 25.
Once the tube 60 has been inserted within the body 11 in this manner, it
cannot be renoved therefrom by merely V|ng it in the opposite axi al
direction. |If such novenent is attenpt t he engagenent of the teeth 46 of
the collet 40 causes the collet 40 to. be moved axially mnth 30 the tuhe. 60.
Such axi_al venent. of 't let, 40_cayses.the frusto- c outer - % .
_'surfaceai‘si%i) BRYSReNt; (I.Etg??d e 0 43 RS gné’ffé"etrh%e ghEOnl cal

I nner sunﬁam@eﬁénhfoththd(shanIHErAt4aformeatpﬂﬂthéeeﬂlaﬁ@edfehbe coIIet

e oo BERFOn B9 e Yald Rl Sak ' PRAY EndiyR e e SRRBATER LR LD

is al sosplrmetaﬂ.byksha mmxj&mmhefcohkethém dandlztherhuueoﬁm he

e Bifdkda theiebi land DA fiatl| fetRind st hEl 100 0 Leny)

are posﬂﬁ“&l@ngelﬂlﬂ@d\ﬁhﬁﬂh@dkﬁikoupl|ng 10 and the body .11. As

' mentioned aboyg, méheiawear diio%@t ¥néfotberi 8 anedAter boas portlon‘42 of
the collet: 40 is onI¥ 1g ‘smal T er._ than the _inner djaneter ‘of 'the

sl eeve dmtexmedigte. PQﬂ§§Qﬂﬂ43H°f4§h95°§ﬂﬂﬁﬁwﬁgi tARA¥t he sl eeve
30 agai %atzgﬁelﬁl sﬁaanb&c@mﬁ thesuﬁhxéﬁddfamdt%&l VRN sBesvdesplabl e
~because_ it m | i
oridly 3 Bt es“ %SP 3
the secapd aﬂ@asﬁsweddliarledfi@ﬁl!weﬂéwf t&achogadib i cdtspnaeémahed When
S e OB A pe a3 By DS EREPIN A s e BuLET T ange,
' -created by the engagement of the O-ring 50 w1th the outer '
surface of ‘the. tube 60 and the inner surface of the . second
15 stepped bore - portion 13 of the body 11 to be disrupted .
_ _ When it is desired to remove the tube 60 from the_;'
coupling 10, . the outer flange portion 41 of the collet 40
is urged ax1a11y inwardly w;thin the body 11 relative to _
- the sleeve 30. . ‘Such. axial movement of. the collet .40 causes
20 the frusto-conical outer surface 45 of the enlarged end
-portion 43 to be- moved out of engagement. with the . _
frusto-conical inner surface 34 of the sleeve 30.1 As a.,-.
~result, the teeth 46 of the collet 40 can be flexed _
radially outwardly out of gripping engagement Wlth the L
25 outer. surface of the. tube 60. . While the collet 40 is
maintained in this p051tion, the tube 60 can be moved
ax1ally out of the coupling 10 and the body 11. If .
desired, the collet 40 may. be formed w1thout the outer |
flange portion 41.- This- may be desirable in 51tuations -
30 where easy removal of the tube 60 from the coupling 10 is
not preferred. ‘Without the outer flange portion 41, a
- special tool may be required to move the collet 40 as
‘described above to release the tube 60 from the coupling
10.
35
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is urged-axially inwardly within the body 11 relative to the sleeve 30.
Such axi al* novenent ‘of the cold et 40 causes 20 the frusto-conical outer
surface 45 of the enlarged end portion 43 to be noved out of engagenent
with the frusto-conical inner surface 34 of the sleeve 30. As a result,
the teeth 46 of the collet 40 can be flexeg'radially outwardly out of

gri ppi ng engagenent with the 25 outer surf of- the tube 60. While the
collet ;40 is maintained in thi,s position, the tube 60 can be noved axially

t of ¥ ling 10 a t hel.body 11.. 1f desiregd, .the callet 40 _may be
Por med without "t Fiutr i FHofEEanss: Aorespnd’ SHESHIARE GBupr cotpline
Sit ]lc.lat i ogs B0 iheacaayaneaow ?thothm_ invienti®r.r orrHideceapplingy 710 biiss not
erredqd. [ X t ' e .Rort | (2 <SNecCl a
Pequ req i S EBLISE, £451R%, Eaup) IRGS 107 st e HVE, Joxt®Br. TR e
fromthe cdepdyndli@and3the £lgevé B0l eft thecconpddomndlendodi femrmed a
Li 70s .1 i LS i lnon. [ 0. s ar
Co The caupiiGeBtplId M A hHLLEEY HBATTIIR. otHerifitly, 1O cbBpT e O .
30 of the cwpgungtﬂ@rm eln cthedsamenmapner! gsadhe @oupkingodp 71.
Q her wi se, ' f i Y h : hgicaup i 10.
cr 1 bed Abeocr PR Hbdtle; Infh 8881 t1oh)LHE IR Boal cqeR By

descri bed ove. e unitary odied as a

fitting hameedies amiay Ehetingt having pothreaded ¢nd pertion 72 for
cor r espondi gty higt 34E &SP D86 r+88pohd i 7B2YN thrieadied mdmbstr ¢ghet.a third

enbodi nent of a codpling 80 in accordance with this invention. The coupling
80 i s stfi 1sho¥Blrhe coupling 10 descri bed above, except that the insert 20

is formed as an Figerts Sihwetrgtesr adthlikd embodiment of ‘a coupling 80
./ in accordance with this invention. The coupling 80 is
similar to the coupling 10 described above, except that the -
‘insert 20 is formed as an insert 81 having a radially

15 outwardly flared end portion 82. The flared end portion 82
is frictionally retained within the third stepped bore
portion 14 of the bore formed thrbugh the body 11. - In this
embodiment, the outer frusto~conical surface 45 of the
collet fingers enlarged end portion 43 of the collet 40 is

20 répiace by a generally axially extending surface 83.
Lastly, an extension 84 is secured to the outer surface of
the body 11 to restrict access to the outer flange portion
41 of the collet 40. As a result, a special tool is
required to withdraw the tube 60 from the coupling 10.

25 Fig. 6 illustrates a fourth embodiment of a coupling
90 in accordance with this invention. The coupling 70 is

"similar to the coupling 10 described above, except that the
body 11 and the insert 20 of the coupling'IO are formed
integrally as a unitary body 91. Otherwise, the coupling

30 90 functions in the same manner as the coupling 10
described above. - - | S

In accordance with the provisions of the patent
statutes, the principle and mode of operation of this
invention have been described and illustrated in its

35 preferred embodiments. However, it must be understood that:
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15 outwardly flared end portion 82. The flared end portion 82 is
frictionally retained within the third stepped pore portion 14 of the bore

~formed through the body 11. In this enbodiment, the outer frusto-.conical

surface 45 of the collet fingers enlarged end portlon 43 of the collet 40
is 20 replace by a generally axially extfgdlng surface 83. Lastly, an
extension 84 is secured to the outer surféce of the body 11 to restrict
access. t geﬂg%yer flange portion 41 of the collet 40. As a result, a
speci al ﬁ&#mmednap bét Betha e:.60. fromthe coupling 10 25
Fig. 6 |I$pééﬁ.£§‘.é%1 gg{ f%f sdl rrgr%%zggf tog?’ EFHHTHERRNI Asaccor dance wiWA
this invention. The Cou ng i 8nd; fllustratede witipla noggQ descri bed
above, <a§ﬁﬂﬁetm§1thheappdpdéa @1@ilmae i nsert 20 of the coupling 10 are

~forned integrally as a unltary body 91. -Ctherwi se, the.coupling 30 90

functigns in the same mannér’ as the -coupling 10 descrlbed above." In

accordance with the provi sions- of. the patent statutes, the -principle and

nmode of operation of this invention have been descri bed and illustrated in
its 35 preferred enbodi nments. However, it must. be understood that =~ the
i nvention may be practiced otherw se than as specifically explained and
ilTustrated within the scope of the appended clalns 5 10-15 20 25 3d"35

15 .
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35



[err] CLAI M5 1. A coupling to mhrch a tube is connectable co
body having a bore formed therein;*5 a sl eeve provided vﬂﬂlﬂﬂ”ﬁ% (”,’””"’
bore and i mmovabl e rel ative thereto said sleeve including a f

conical surface defining'a radially outer gnd and a radially inner end a
second frusto-conical surface defining a rgﬁially I nner end and a radrally
outer end, 10 and a radially extending shoul der defined between the inner

ends ofy sai d ELAIMSand second frusto-conical surfaces; a collet disposed

within Said sleeve jand ixng fyﬁ ﬂytgﬁﬂéﬁ)@c%réénggr%onﬁéggag hesai d

fingers including. 15 an enl arged end portion I ned rally
outwardly ext €RBPEdSdMAi der and a frusto-conical. surface extending from a

radial ly inner endaatpouyi ql,as,ll dEbdre afdﬁg@lﬂye@ér_ﬁef end, -said col |l et
shoul ders gooperatrn W th sai- <*eeve oul der .to retarabgard cgllet'

within 20 %aid bor#& V&, PFovddest stt ’fe?ﬁ%ob‘?’ée BROYRPAL v out
from sai d boreelatdive pherete] @aikheledvetidaludingpangirbe Egastahen the

fubul ar | noer EORLEPd BitRATS ERAD o Wil MubetieRe B8 2% . °
gri pped by thzaddpldy inner andoupl isegand dfrusker-conical nsarfagenhi ch said
sl eeve is fri BEEQP&'n'gY g %Ia@i%&(iymi‘rl?:l] (fj %H{H ) :?ad:. §089+:éggeﬁﬁ
cl ai ned |n claim1 sal eeve furt i nc
general |y lePﬁérPc5@4§94ﬂ§b@“&ﬂﬂﬂ%ﬁgufhﬁﬂkﬂﬂﬁr@Sﬁtp?¢r§?tﬁﬂﬁps§38nd
frusto-coni cainfgif @@ of said first and second frusto-conical
' surfaces;
s a collet disposed within said sleeve and including
a plurality of fingers, each of ‘said fingers including
15 an enlarged end portion defined by a radially outwardly
extending shoulder and a frusto-conical surface
extending from a'radially"inner end at said shoulder to
a radially outer end, said collet shoulders cooperatlng
with said sleeve shoulder to retain said collet within
20 said bore when said collet is attempted to be moved
axially out from said bore:;
means provided on the collet for gripping the tube
when the collet is attempted to be moved axially out
from said bore; and _
_ 25 a tubular insert fitted within the tube to support
N the tube when it is gripped by the collet. '
2. A coupling as claimed in claim 1, in which
said sleeve is frictionally retained within said bore.
3. A coupling as claimed in claim 1 or 2, in
30 which said sleeve further includes a generally
cylindrical surface extending between said first and
second frusto-conical surfaces.
4. A coupling as claimed in claim 3, in which
said generally cylindrical surface extends from a first
35 end at said radially inner end of said first frusto-
conical surface to a second end at said radially



. Acoupling as claimedin claim3, in which said generally'CyIindrtcaf s
mmmu umn' mI oma first 35 end at said radially inner end of said :
cal surface to a second end at Said radially extendi ng -

sHouFdeF %. S Acoupling as clainmed ip-claim1, in which said sleeve is.
. fornmed |ntegrally as a‘unitary body wilbh t he body and defines a portion of
said bore. 5 6. A coupling as claimed in any preceding claim .

further amﬂenﬂﬁngrﬂhnuidex mai ntaining said collet in a generally co-axia
- position rel atg vel Y (b ﬂ., Oég ciaf,mﬁé‘ §RURK L 9\ qs ‘ibrﬁ'diﬁ% n-claim &J in

whi ch said neans for nalntalnln I NC es an €en oss 1 f or med on

sai d col said slieevwsds forRed; tntegrathyags §aP&1 ¥ bedviviErn said
col | et I&ﬁé[ﬁdﬁ¥ﬂéﬁdﬂd&¥ﬁﬂ§§lé fgbﬁtbfeggiahgbgbg 8. - A coupllng as
dln

T L 0" el B RS B PGy BBl Sl L
- any one dhnﬁhenninblunihg|meamscﬁorhnaintaining baﬂde¢ahﬁb&gnaily as a
Coup | g S Bt R LB E0NE SLRLEEIV R BB Rare: | 1 ures
1to3 Figurd4, M goeupking % Glaisedfiphcladgofpady mpivhawi ngs.t- .
' said means for maintaining includes an enlarged boss :
10 formed on said collet, said boss being sized to engage
said bore to maintain said collet in a: predetermined
position relatively thereto. '
_ 8. A coupling as claimed in any one of the _ -
_ preceding claims, in which the 1nsert is frictionally . f*i
15 retained within the bore.. . ' o
9. A coupling as claimed in any one of claims 1 j
to 7, in which the insert is formed integrally as a
unitary body with the body and extends: within said
bore. s : : _ o
20 10. & coupling substantially as described _
hereinbefore with reference to Figures 1 to 3, Figure -
4, Figure 5 or Figure 6 of the . accompanying drawings.



