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My invention relates to tube couplings for connecting
a tube to a connection body. |

This application is a continuation-in-part of my appli-
cation, Serial No. 410,352, filed February 15, 1954, ior
tube couplings.

In the art, there are generally two types of tube cou-
plings, namely, the flare type and the no-flare type. With
the flare type of tube coupling, the end of the tube is
flared preparatory to assembly and during assembly the
flared end of the tube is engaged on opposite sides thereof
to make the seal. With the no-flare type of tube coupling,
the end of the tube is merely inserted into the no-flare
coupling and during assembly a contractible sleeve, which
is part of the no-flare coupling, is contracted about the
tube to make the seal.

In my invention the tube coupling is a combination of
both types of couplings. |

An object of my invention is the provision of a tube
coupling which during the initial stages of assembly
functions as a no-flare type, but which during the latter
stages of assembly is converted over to the flare type.

Another object of my invention is the provision of a
tube coupling having a contractible sleeve for making
a biting engagement with the tube taken in combination
with an improved feature of a flare seat upon which
the end of the tube is forced for self-flaring the end of
the tube in advance cf the biting engagement.

Another object is the provision of a tube coupling which
provides a “rock-bottom,” “hit-home” feeling during the
tichtening of the nut in assembling the fitiing.

- Still another object of my invention is the provision of *

a tube coupling which accommodates tubing having vari-

able wall thicknesses, ranging from a thin wall to a rela-
tively heavy wall.

A still further object is the provision of a tube coupling

which may be assembled and disassembled an unlimited
number of times. |

Another object of my invention i1s the provision of a
tube coupling body having a wedge insert upon which a
self-flare is made as the nut is tightened.

Another object of my invention is the provision of a
wedge insert having its outside surface knurled so that
it may be forcibly pressed or driven into a counterbore
in the tube coupling body. '

Another object of my invention i1s the provision of
wedge insert having a laterally extending end wall which
abuts against a laterally extending end wall in the tube
coupling body, the end wall in the tube coupling body
having a reverse slope and sealing engaging the end of the
wedge insert at substantially the bore of the tube cou-
pling body.

Another object of my invention is the provision of a
wedge insert having a rounded nose at its advance end
against which the inside wall of the tube may initially
engage.

Another object of my invention is the pI‘D“JlSIOD. of a
tube coupling body having a converging annular walled
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2
chamber to receive the end of a tube, the space in ad-
vance of the tube being generally triangular in shape.

Another object of my invention is the provision of a
self-flaring tube coupling connection wherein the outside
surface of the self-flare makes a sealing engagement with
a cam wall against which it is forcibly pressed or coined.

Another object of my invention is the provision of a
tube coupling body having a wedge wall which supports
the inside of the tube in opposition to the inward cam-
ning force of the contractible sleeve Whlch engages the
outside of the tube.

Another object of my invention is the provision of a
tube coupling body defining a converging annular walled
chamber having minimum spaced wall portions arresting
the movement of said tube thereinbetween and maximum
spaced wall portions arresting the movement of the sleeve
and tube as a umnit thercinbetween,

Other objects and a fuller understanding of my inven-
tion may be had by referring to the following descrlpuen
and claims, taken in CGH]UIICtl(}Il with the accempanymg
drawings, in which:

Figure 1 is an enlarged side view of a tube coupling
embodying the features of my Invention, the upper part
being shown in section to illustrate the relationship of
parts prior to the time that the nut is tightened, the view
being approximately five times scale for a half-inch tube;

Figure 2 is an enlarged and fragmentary cross-sectional
view of the forward end portion of the sleeve shown in
Figure 1, the view being approximately- 10 times scale;

Figure 3 is a modified form of the forward end portion
of the sleeve shown In Figure 2;

Ficure 4 is a fragmentary side view of the wedge insert,
showing the knurled outer surface portion;

Figure 5 is a fragmentary cross-sectional view, taken
along the line 4—4 of Flgure 2, showmg principally the
knurled section;

Figures 6 and ‘7 are enlarged views of the tube cou-
pling showing the use of a relatlvely thin wall tubing,
the Figure 6 being a view prior to assembly and the
Figure 7 being the view subsequent to assembly;

Figures 8 and 9 are enlarged views of the tube cou-
pling showing the use of a relatively heavy wall tubing,
the Figure 8 being a view before assembly and the Fig-
ure 9 being the view after assembly; |

Flgure 10 is a modified form of the tube - couphng
shown in Figure 1;

Figure 11 is an enlarged and fragmentary and cross-
sectional view of the forward end portion of the. sleeve
shown In Flgure 10; and |

Figure 12 is a modified form of the forward end portion
of the sleeve shown in Figure 11 being similar to the
sleeve shown in Figure 3.

With reference to Figure 1 of the drawing, my in-
vention comprises generally a coupling or connection
body 11, a coupling nut 12, and a contractible sleeve 13
“adapted to contractibly engage a tube 10. The coupling
body 11 is provided at its right-hand end with male
threads 14, which are adapted to.be threadably engaged
by female threads 15 provided in the nut 12 for pressing
the sleeve into engagement with the tube. The male
threads 14 and the female threads 15 constitute con-
nection means for drawing. the connecting body
11 and the coupling nut 12 toward each other. As illus-
trated, the connection body 11 is provided with a later-
ally extending outer wall or an entrance end portion 16
with substantially a conical opening 45 extending into
said body from said outer wall 16. The conical open-
ing 45 receives the sleeve 13 and the end of the tube 10
and has an internal annular cam surface 17 with a -
first end portion 46 disposed adjacent the outer wall 16
and a second end portion 47 within the body member
disposed longitudinally remote from the outer wall 16.
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The first end_.__uortion. 46 _has a maximum diameter and

~ the second end portion 47 has a minimum diameter.
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The internal annular cam surface 17 slopes radially

mwardly in- substantially :a straight line from the first -
~ end.portion 46 to the second:end:portion-47 and defines
~an acute angle -with respect to the “longitudinal axis .of
“Extending Ieugltudmally beyond ‘the inwardly -
converging cam surface 17 is a socket or «counter bore

- 18 which is provided with a termmatmg end surface 19.
. The taper of the nwardly converging cam. surface 17 may

- be preferably about nine degrees and preferably may -

the: tube:

iIe 'In ‘a range: of approxuuately eight ite twelve .degrees,

~ but may be in :a wider range.of approximately seven fo - -

~ tube.

10

.twenty degrees, measured w1th respect to the Iougltudlual o

. axis ofthe tube. ,

R Mounted in"the soehet 18 1s-a wedge msert 20 havmg-:
an’ abuttlug end -surface 21 and ‘an.-annular wedge wall
In.-dassembly, ‘the insert 20 -

or-a flare :end ‘surface -22.

15

is :pressed ‘into the.-sockeét 18-:until -the - abuttrug end. o

- surface 21 abuts against the terminating end.surface 19
~ for ruakmg a fluid seahug ‘engagement - therebetweeu:

~ In-order to resist-longitudinal movement ‘of ‘the insert
. 20-out ‘of “the “socket 18, -there-is provided -a knurled
 portion 23 which provrdes Iougltudrual spaced ribs there-

~ around ‘to -maKe-an interlocking engagement with the

. wall ‘of the couater ‘bore or- socket -18.  As the wedge_

20

“-insert 20 s pressed or driven into -the counter bore or

socket - 18, ‘the - smooth -or -unknurled forward - portion

acts as ‘a gurde and- elevated ribs of the knurled portion

._23 cut or make their own longitudinal grooves into the
“wall ‘of ‘the socket or- counter bore ‘18 so that the wedge

~ insert becomes a. permanent part of -the: connection body

11. The terut inating ‘end - surface 19 of the socket 18

| 1S dlsposed at a reverse slope -of aoproxuuately five degrees
" so’‘that when the abutting-end surface -21-of the wedge
- insert is- pressed agarust the ‘terminating -end surface ¥9

© a-good fluid -seal is made therebetween at -substantially -
- . the bore-of the connection body-11. -While'I- preferably
- use-a knurled section to hold the insert 26 in the ‘'socket
18, ‘it is understood -that any other suttable mearis may'-

-~ be employed for this purpose

Whe:u my- couplrug '1s used for Jorurug steel tubtug_'-";
B to a connection body, T preferably construct the wedge.
- imsert 20 of steel which is- capable of being quench-
. hardenable throughout its ‘entire ‘mass and ‘thereafter-
- tempered or drawn back to a ‘hardness wvalue greater than
I find that steel knowu as 4140, heat-
- ftreated throughout its ‘entire miass and tempered {0 a
-_harduess value. of appromruately 30 to 45 Rockwell, is
50
with copper tuhrug, the. msert is ‘preferably ‘constructed
- of hard. brass so- that’ the insert ‘has a hardness: value
~_greafer."than that of the ‘coppér tubmg
o couphng is used ‘with ‘stainless . steel ‘tubing ‘the wedge .
- insert may be made of hardenable stainless. steel. - As

| satlsfactory for my ‘insert.. When ‘my: coupling. is -used

Allustrated, in ‘the . drawing, fhe “flare end surface 22 of

nose 24.:

- 48 pomtmg away.

L the end of the  tube -which extends ‘beyond- -the .con-
- '_'tractlble end -portion of the sleeve 13,
- wedge-wall 22 has a first end région. 49 havrug a minimum -

 diameter to.fit inside .the ‘tube and .has'a secoud end

- ‘region 56" with a- ‘maximum "diameter - upon-which the

70
- wedge wall 22 slopes.radially. outwardly in substantially =

"The - aunu]ar

end of the-tube slides as it-is being flared. The annular
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angularly disposed with respect to each other and de-

fine an acute angle therebetween. - The second end por-

‘tion 47 of the internal annular cam surface 17 and the:
 second end region 50 of the annular wedge wall 22 cou-?' -
verge toward each other, and they have surfaces with a =
radial distance therebetween less than the wall thick--

' 1ESS of the tube to wedgingly receive the end of the
The internal annular cam surface 17 has an

_1uteru:1ed1ate ‘portion ‘51 ‘between ‘the first and second
end portions 46 and 47. The intermediate end portion -

51 is louartudma}ly coextensive with and surrounds the "

first-end region 49 -of the annular wedge wall 22. 2

~ The sleeve 13 has a bore 31 adapted to- surround thej'_ -

tube-and comprises a continucus annular body 25 pro- -

vided with rearwardly extending segmental fingers 26

which grip ‘the tube when the nut is tightened.. When my . -

~ coupling is used with steel tubing, this sleeve is ‘prefer-
- ably - constructed :of :steel which is. capable. of being

queuch-hardeuable throughout its:entire mass: and- there-

-after-tempered or drawn back to a hardness value greater

| I.find ‘that steel known. as 4140,
heat-treated throughout its entire mass and tempered to

~ a hardnsss ‘value .of approxmrately 30 to 45 Rockwell,
18 satlsfaetory for my sleeve.. When my coupling is used

- with copper tubmg, the sleeve is preferably . constructed.

- of hard brass so that the insert has a hardness value
'greater than that of the. copper tubing. o
pling is-used with stainless steel tubing the sleeve may-.”'

than that of the tube.

= be made of hardeuable stamless steel.

‘When my

95
- side -surface of .the tube.-

. the insert 20 terminatés at its pointed ‘end in a rouuded - rib 32 faces the -annular wedge -wall 22.

It is' to be noted -that the outwardly con-
- verging cam surface 17 and the annular wedge wall or
- flare end surface 22 define sides of a substantially. tri-
- angular space comprising -a - couverglug annular. walled . -
~chamber. The annular wedge wall 22 defines. in. eon]uuc- -
tion with: the opeurng 45-‘an-annular  converging. space
from -the outer. wall. 16 to receive -

60

o5
" -_'ruterual annular - cam : surfaee 17 -and greater - than | thei

~ minimum- diameter . of the second end portion+47 of . the
- internal auuular ‘cam surface 17 and initially - contacts

~the sleeve,

In the mauufacturmg of the sleeve, the ﬁngers 26 are- -
‘provided by making slots 27 “in :the rearward seetlon
thereof at annularly spaced -intervals thereabout In -
- Figure 1, four slots -are used, but any number may be
used. The continuous annular body 25 has a leading or .
5 forward contractible end portion 28 and a rearward end
- portion 29. -As illustrated, ‘the end .portion 29 consti-
- tutes the forward terminus for the slots 27." The: leading
~or forward contractible end ‘portion 28 ‘has at its forward =
end a‘cam -surface 30 which" engages the luwardly con- -
verging camming surface 17 of the connection body 11, .

- . The-inside surface of the Ieadmg or forward contractible
. end portion 28 of the sleeve is preferably provided with
~-a.major. rib- 32" which is longitudinally spaced from: the -
‘The inside diameter of the rib 32 s
préferably ‘dbout “the: same “diameter- as the “bore -31 -of
In order to provide ‘for. making the rib, the - -
inside surface of the forward -end portion of the sleeve -
is recessed at an angle preferably about five | degrees L
therehy making ‘the recess  wall: 34. ° The depth of ‘the -
major-rib 32 -may be in-the nelghborhood of .012 inch.” -
The rib 32 is provided with forward edge:35 Wthh con-- R
" stitutes a biting edge for biting into the tube. S

The- forward -edge 35 coustltutes laterally exteudmg .
erreur_uferenttal walls termlnatrug in circumferential cut-
iing edge to bite and make-its own grooves:into .the out- =
‘The -forward edge 35 of the - -
The:radial-
distance" between the ﬁrst end ‘region - 49 -of ‘the - annular ==
-wedﬂe wall and- the .intermediate portion 51 of the inter- =
nal annular cam surface 17 is less than the lateral wall - -
thrckuess of -the “tube plus the ‘lateral thtekuess of the -
~sleeve between the outer cam surface 39 ‘and the cir-

- cumferential cuttrug edge of the rib 32.  The outer-cam
surface’ 39 prior to -assembly -has a - diarueter {ess than - -

end of the sleeve.

‘When my cou-

the ‘maximum diameter of the- first ‘end portion 46 of the ;_

 the. luternal auuular cam_ surface -¥7 between - the ﬁrst.j;-___'-._”

. a stralght line from the-first -end region 49 to-the. second

- end. region 50 and deﬁnes an -acute augle with .respect
Lo te the lougltudmal axis-of the -tube.
- __uular cam surfaee 1‘7 and the anufar wedge wa]l 22 are 75

The. ulternal an= -

end portton _46 -and the mtermedrate -portion-51.-

- The portion of the sleeve in advance. of the ma]or I‘lb: o

32 constitutes an auxiliary body or shell 37. This shell

- functions to support: the :outside. wall-of-the .tubs . in. ad-'-f.___
vance - of the ma]ort—rtb 32 The lutermedrate part of:the

eutrre sleeve, that 1S, the rearward end of the coutmu—’f;.."}
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ous annular body 25 and the forward end of the segmen-
tal fingers 26 is enlarged to provide a tapered or cam
shoulder 38 against which a cam shoulder 39 of the
nut engages for pressing the contractible sleeve into the
inwardly converging cam surface 17 of the connection
body 11. The tightening of the nut against the cam
shoulder 38 of the sleeve contracts the segmental fingers
about the tube for supporting the tube against vibra-
tion. It is to be noted that the cam shoulder 3% on the
nut oppositely faces the converging cam surface 17 and
the terminating end surface 19 of the socket, as well as
the flare end surface 22 of the insert.

In assembly, as the sleeve is pressed forward by the
tishtening of the nut, the outer annular cam surface 30
of the sleeve forceably engages the inwardly converging
cam surface 17 of the connection body and thereby pro-
duces a camming action which cams or defiects the lead-
ing or forward contractible end portion 28 of the sleeve
- against . the tube.
32 into the tube. The rib 32 makes its own groove in
the outer surface of the tube so that as the nut is further
tichtened, the end of the tube is forced into the triangu-
lar space with the inner surface of the tube riding up-
wardly upon the annular wedge wall or flare end surface
22 of the insert for self-flaring the end of the tube In
advance of the major rib 32.

From the above description, it 1s noted that the cou-
pling during the mitial stages of the assembly operates
as a no-flare fitting, whereby the outside and inside walls
of the sleeve make fluid sealing engagement respective-
ly with the converging cam surface 17 of the connection
body 1% and the outside surface of the tube. As the
nut is further tightened during the final stages of the as-
sembly of the coupling, the inside surface of the tube
rides up upon the annular wedge wall or flare end sur-
face 22 for flaring the tube, whereby another seal is ef-
fected between the tube and the insert 20. In other
words, during the final stage of assembly, the flare end
of the tube i1s pressed between the sleeve and the an-
nular wedge wall or flare end surface 22 of the insert 2.
The force of the end of the tube against the annular
wedge wall or flare end surface 22 forces the entire insert
into the socket 18, whereby the abutting end surface 21
of the insert makes good fluid seal engagement with the
terminating end surface 19 of the conmnection body 1i.

The circumferential cutting edge of the rib 32 cuts its
own grooves into the outside surface of the tube with
the laterally extending circumferential wall 35 pressing
against the side wall of the groove. The laterally extend-
ing circumferential side wall 35 of the rib and the side
wall of the groove against which it presses provide a
driving engagement between the tube 14 and the sleeve
13 thereby carrying the tube along with the sleeve forc-
ing the inside surface of the end of the tube with a
wedging movement against the annular wedge wall 22
to flare the end of the tube in advance of the circumifer-
ential cufting edge 35 of the rib 32. The flaring of the
end of the tube permits the sleeve 13 and the tube 10
carried therealong to move farther into the conical open-
ing 45 for pressing the end of the tube wedgingly 1mto
the converging space between the second end portion 47
of the internal annular cam surface 17 and the second
end region 5% of the annular wedge wall 22 with the
outside surface of the tube making a wedging contact
against the second end portion 47 of the internal annular
cam surface 17 and the inside surface of the tube mak-
ing a wedging contact with the second end region 30 of
the annular wedge wall 22. These wedging contacts lim-
it the movement of the tube into the converging space
between the second end portion 47 of the internal an-
nular cam surface 17 and the second end region 5@ of
the annular wedge wall 22. The flaring of the end of
the tube also permits the sleeve 13 and the tube 10 car-
ried therealong to move farther into the conical open-
ing 45 for pressing the tube and the contractible end por-

The camming action embeds the rib
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tion 28 of the sleeve wedgingly into the converging space
between the first end region 49 of the annular wedge
wall 22 and the intermediate portion 51 of the internal
annular cam surface 17 with the outer surface on the
sleeve making a wedging engagement against the in-
termediate portion 531 of the internal annular cam sur-
face 17 and with the inside surface of the tube making
a wedging engagement with the first end region 49 of
the annular wedge wall 22. These first and second wedg-
ing engagements in combination with the driving engage-
ment between the laterally extending circumferential
wall and the side wall of the groove against which it
presses arrest the movement of the sleeve 13 into the
converging space between the intermediate portion 51 of
the internal annular cam surface 17 and the first end
region 49 of the annular wedge wall 22. The circum-
ferential cutting edge of the rib 32 upon final assembly
of the tube is laterally spaced from the first end region
49 of the annular wedge wall 22 for a distance which is
less than the lateral distance of the wall thickness of the
tube.

During the final stages of assembly, the shell 37 func-
tions as a preformed chip, filling substantially all the
small triangular space between the outside surface of the
tube and the inwardly converging cam surface 17, with
the result that there is no more space into which loose
metal from the tube in advance of the major rib 32 may
flow when an extraordinarily heavy force is applied 1o
the tightening of the nut. The wall thickness of the
shell 37 may be .010 inch to .020 inch and the length
thereof may be preferably about 352 inch or slightly long-
er. In actual observation, with a coupling cut m sec-
tion, the small triangular space is substantially undiscern-
ible, because the metal under pressure tends to flow
somewhat to make the triangular space in actual con-
struction smaller than it appears upon the drawing, which
does not take into account the flow of the metal under
pressure. Inasmuch as the annular wedge wall or flare
end surface 22 supports the end of the tube, the coupling
may be assembled and disassembled an unlimited num-
ber of times because upon each assembly, the joined
parts produce a “rock-bottom,” “hit-home” feeling to the
nut, since there is no substantial space into which the
metal which is under sealing pressure may ilow.

Figure 2 shows the parts in the assembled condition
with the view enlarged. In Figure 3, I show a modified
form of the leading or forward end portion of the sleeve
in that the ribs have been replaced by a forward biting
edge or shoulder 4§ which bites into the tube for mak-
ing a sealing engagement therewith. The action of the
forward biting edge 40 after i1t makes its own groove
into the tube is substantially the same as that for the ribs.
The shell 41 is also provided in advance of the forward
biting edge 40 in order to support the metal of the tube
in advance of the biting edge, as well as to substan-
tially seal the small triangular space between the out-
side surface of the tube and the inwardly converging
cam surface 17 of the connection body. The assembly
of the coupling with the modified sleeve 1n Figure 3 is
the same as that for the sleeve shown in Figures 1 and 2.

From the foregoing description, it is noted that my
coupling i1s a combination of both the flare and the no-
flare types of couplings, and I obtain the advantages of
each while overcoming their disadvantages. Thus, I
avoid the necessity for flaring the tube in advance of
assembly of the coupling as would be necessary with a
tlare fitting and I overcome the disadvantage of the no-
flare fitting in that I obtain a “rock-bottom,” “hit-home”
feeling when tightening the nut for repeated assembly
oi the fitting. |

In Figures 1, 2, and 3 of the drawing, the wall thick-
ness of the tubing is approximately .049 inch. With my
assembled coupling cut in section and under actual obser-
vation, the end of the tube would have a small triangular
space 48 in advance thereof. The Figures 6 and 7 show




| from_two facts:
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the use ef my ceuphng w1th tubing havmg a wall thtek— |

- ness of appmmmately 035 inch. Here the triangular -

~ space 48 in advance of the end of the tube is somewhat -
- The Figures

smaller than it is in Flgures 1, 2, and 3.
- 8 and 9 show the use of my emlplmg with tubing having
a wall. thickness .of approalmately 065 inch. In - this
- instance, the triangular space 48 in advance of the end

of the tube 1S somewhat 'larger than it is in 'Fitrures' 1, 2,

and 3.

ranﬂe of wall thicknesses.

My tube coupling accommodates tuemg havmg a Wlde |
One aspect of the invention

is -that regardless of the-wall thickness of the tubing, the

.Fh.-.

 tiibe ceuplmﬂ is betng assembled but I do know frem |

actual observation that a first perfeet scal is made .at the
end of the tube between 47 and 40 and a second perfeet-_

seal is made with the sleeve and tuhe as a umt between- o

d1land49. - | | S
It must be. understood hewever} that the ﬁrst and__-_;._;.

second perfect seals could not be effected unless the miini--

. mum spaced-wall portions 47 and 5¢ arrested the forward

- movement of the tube therebetween, and unless the maxi-
mum -spaced wall portions 51 and 49 arrested. the for-. .
- ward movems=at of the sleéeve and tube as a umnit there- . -

- This relatmnsmp holds true for tubing .of

10

~ distance between the forward end.of the tube and the -

S forward end of the-sleeve bears about the same relation
~ to each other in the assembled fitting.  One would ordi-

| narlly conclude that this relationship could not beé, and
‘it is difficult to explain the reason therefor.

I3{ega1':dless |

- variable wall thicknesses. |
perfect seals are effected at the two spaced regions, the_ -

between. |
When the first and second

nut has a-solid “rock-bottom;,” “hit-home” feeling.

" The matching of tolerances to provide -the first and =

- of the explanation, it is to be pointed out that the rib =

32 or the biting -edge 40-of the sleeve makes a driving

connection between the sleeve and the tube. - This driv-

. ing connection forces the forward end of the tube against
- the- flared wedge wall 22 and thereby self-flares the end
At -thé same time, the forward end of the
tube is coined or pressed into the triangular space . 48.
- As the forward end of the tube is pressed into the trian-

. of the tube.

20 o
- wall 22 than does a thick wall tubing, as shown in Fig- -
- ures 8.and 9. At the same time, the entrance engage-.

ment of the forward end of the sleeve into. the .cam

- wall 17 is the same for both a thin wall tube and a
25 |

- gular space 48, the outside surface of the forward end

S of the-tube .is coined between 47 and 50 and possibly
- - extruding the wedged end of the tube therebetween with
the result the end of the tube becomes tapered .and elon- -

-In -actual practice, the outer surface of -the tube - 30

a gated.
at the forward-end thereof at 47 becomes tapered and

~ sleeve in Figure 8.

_ ‘burnished as the nut is tightened, providing a first perfect

‘sealmg area between both sides of the tube agamst the

 minimum spaced wall portions 47 and 50. -
1In the final assembly of the tubing, the minimum spaced

wall portions between 47-and 590 arrest the forward move- -
. ment of the tube therebetween, into the triangular space - .
- 48 One novelty of- the ‘connection is that -the forward
end of the tube is: arrested -in its _forward movement
between the minimum spaced. wall pertlens 47 and 59,
" while the sleeve and tube as a_unit is arrested in - its for-
 ward -movement between the maximum spaced wall por--'" .-
- tions 51 and 49, prowdmﬂ a second perfect sealing area.
| It:is to be noted that the invention has a first perfeet_ |
ST 'seaheg area for the tube alone between 47 and 5¢ and -
a -second. perfeet -sealing area -for the tube and. sleeve
-~ as a.unit between 51 and 49. These two perfect sealing -
 areas are longitudinally spaced apart and both_sealing
. areas reside between tapered wedging surfaces, namely,
. the cam wall 17 and the wedge wall 22.- Ordinarily
~ -when an attempt is made to. match machine tolerances
. to obtain two perfeet sealing areas-at two longitudinally
~spaced. tapered regions, such as shown in this invention,

~ difficulty arises from the inability to match such -toler-
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second - perfect seals at. different longitudinally spaced
regions becomes all the more mexpheable because with -
‘the thin wall tubing, as. shown in Figures 6 and 7 for -

example, the end of the tube rides higher on the wedge._

heavy ~wall tube. Therefore, the distance between . the

iforward end of the. tube and the forward end of the
_ sleeve in Figure 6 is longer than the distance between
the forward end of the tube ‘and the forward end of the -
Yet in the final assembly of the ~
two different wall thicknesses of tubing, as- shown 111_
~Figures 7 and 9, respectively, the first perfect seal is-
effected at the forward end of the tube between 47-and .
50 and a second perfect seal is effected with ‘the tube -
and sleeve as a umit between 51 and 49. Just how the -
parts ‘become juxtaposed to provide the first and second - -
- perfect seals with both a thin wall tube and a heavy
~ wall tube, and accommodate themselves to.the cam wall
17 and the wedge wall 22, 1s not fully understoed ex- -
_-cept that it constitutes an unexpected result.
though a thin wall tube and a sleeve may ‘not. start
_out in the same juxtapesmon as a thick wall tube.and =
a sleeve may start out, still in final assembly they both
end up making a first perfect seal between 47 and 50
- and a second perfect.seal between 51 and 49, .
This illustrates the fact that the ratio of the dlstance

Even-.';;

“between the biting edge of said sleeve and the end of

~-said tube on a thin walled tube before and after as- .
“sembly of the coupling connection is. greater than the .
ratio of the distance between the biting edge of the = -
50. sleeve and the end of said tube on a thick walled tube - -
~ before and after assembly of said coupling connection. = -
- The cam wall 17 and the wedge wall 22 slope to- -
‘ward each other -and define substantially a triangular
- apex meeting at a point 33 lying in a diameter substan-
tially-the same as the outside diameter of the-tube.
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~ diameter at the region 47 where the end of the. tube

_ances. ‘Both areas do not effect their seal simultane-
- ously. "Usually one area’ “hit-home” or seals before the
other. In this invention,-the. matehtng of tolerances is

| aceemphshed automatically and constitutes one of the
N The problem of
o matehmg tolerances becomes all-the more complex when
-1t is realized that my fitting accommodates tubing having
_. ‘One explanation for the -
- automatic accommodation.of matching tolerances arises
(1) that the coining of the end of tube
at 4’7 allows the énd of .tube to wedgmﬂly move forward B
into - trtangular space--48, and (2) that probably: with -
~ - tubing of different wall thicknesses, the rib 32 or ‘the
- Dbiting edge 40 may variably skid.or move longitudinally
~ with respect to' the tube so that a first perfect seal is:
- - ‘made at the end of the tube between 47 .and 50 simul-
- taneously with the making ef a second perfect seal for
. the sleeve and tube.as a unit between 51 and 49. No
 determination can be made as fo whether such variable -
- skidding.takes place and no determinatlon can be ascer-
o __-_tamed ‘as to What othemise mlght take plaee when my |

E unexpected results- of my invention.

varying tube wall thicknesses.
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engages the cam wall 17 is greater than .the dlameter,"""_'_"'_
~where the apex meets at the point 33. The diameter K -
~ for the region 51 where the outside surface of the sleeve - .

} engages. the cam wall 17 is greater than the- dlameter;; o

of ‘the region 47. The - distance between 47 - and 50,

-which defines the minimum spaced wall portions, -has- a'-._ -
-radial dimension less than the wall thickness of the tube, - .
- with- the result that there is always a triangular space =
48 in advance. of ‘the end of the tube.
~between 51 and 49, which defines the. maximum spaced =
. walil portions has- a. radial dimension less than the com=~- . %
bined lateral wall-thickness of the tube and the sleeve .
as a unit, including the biting edge of the rib 32 or the - -
biting shoulder 46, with the result that the rib ‘or. biting.
shoulder is always.forced to penetrate the wall of the?-'_-- o
| -tube and makes a driving copnection therewith. =~ .- . -
The -insert 20 has a-bore- 42 which meets w1th thei'--"'-' |

2 wedge wall 22 -and: defines. a substantlally tnangular end.

The end as shown m the drawmgs 18 reunded at 24 to.

“The .

‘The ‘distance -~
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esive additional strength at the apex region and to facili-
tate the insertion of a tube thereagainst. In Figure 3
the inside edge of the tube has been chamfered at 43
in order to effect an enlargement so that the tube may
slide upon the wedge wall 22.

The angle which the annuiar Wedge wall or flare end
surface 22 makes with the longitudinal axis of the fitting
is preferably about 25 degrees and may lie in a range
in the neighborhood of 15 to 45 degrees. The forward
edge of the major rib 32 and the forward edge 40 of
the step for the sleeve in Figure 3 is in the neighbor-
hood of .012 inch, and is always less than the thickness
of the tube to be joined. The forward shell 37 m Fig-
ures 1 and 2 and the forward shell 41 in Figure 3 limit
the penetration of the edges into the tube. Also in
all views of the drawing, the biting edge of the major
rib 32 and the edge 40 of the sleeve shown in Figure 3
make their own grooves into the tube and encircle the
flare end surface of the insert so that the metal of the
tube which is pressed therebetween is firmly anchored
by the biting engagement. In other words, the biting
engagement of the sleeve when the coupling is assem-
bied is supported on both sides of the tube. The func-
tion of the forward shell in advance of the biting en-
gagement is to aid in limiting the penetration of the
biting edges in the tube so as to prevent cutting ofi the
tube. It i1s to be noted that the biting engagement is
essential in assembling the coupling in that there is al-
ways positive assurance that the end 'of the tube is forced
to ride upon the flare end surface, guaranteelng a perfect
seal each time that a connection is made.

The modified form of the tube coupling 1llustrated In
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Figures 10, 11 and 12 embody essentially the same struc-

ture as shown in Figures 1 through 9. Like parts in
Figures 10 through 12 have been indicated by the same
reference numerals utilized in Figures 1 through 9 and
where the structure differs, different reference numerals
have been utilized. The sleeve 25 shown in Figures 10
and 11 differs from that shown in Figures 1, 2 and 3
in that a second rib 33" has been added 1m addition to
the rib 3Z. The reference numeral 24" indicates the
most axially inner end of the annular converging space
48 and the numeral 36" i1s the forward edge of the rib
33’. The insert 29 is essenfially the same except for
~ a slightly different shape and has been indicated how-

ever with the same reference numerals. The annular
converging space 48 illustrated in Figures 1, 2 and 3,
as well as in Figures 10, 11 and 12 may also be re-
ferred to as an annular tapered end portion. The use
of the term “annular tapered end portion” includes that
shown in Figures 1 through 3, as well as that shown in
Figures 10 through 12. The structure in Figures 10
through 12 differs 1in that the cam wall and the wedge
wall do not come to a sharp point. However, if these two
walls were extended, they would meet in a sharp point or
apex.

The drawings are drawn to scale for a one-half inch
tubing and the relationship of the parts, dimensions and
angles represent the invention i its preferred form. The
angle for the cam wall 17 and for the wedge wall 22
remain substantially the same as shown on the drawings
for different tubing diameters. The wall thickness of
the sleeve remains substantially the same as shown on
the drawings for different tubing diameters.

Although this invention has been described in its pre-

ferred form with a certain degree of particularity, it is

understcod that the present disclosure of the preferred
form has been made only by way of example and that
numerous changes in the details of construction and the
combination and arrangement of parts may be resorted
to without departing from the spirit and the scope of the
invention as hereinafter claimed.

What is claimed is:

1. A coupling connection between a connectton body
having a flow bore and a tube having an inside and an

39

40

495

50

60

70

10

outside annular surface, a sleeve having a bore with
said tube exiending therethmugh said sleeve having a
contractible end portion beyond which the end of said
tube extends, said contractible end portion of said sleeve
having an annular inside and outside surface and a cir-
cumferential wall extending in a generally radially in-
wardly direction and terminating in a circumferential
biting edge at the axial inner end portion of the sleeve
capable of biting into the outside surface of said tube
and effecting a driving conmection therewith, said con-
nection body having an axially directed mwardly con-
verging annular walled chamber having outer cam and
inner wedge side walls both sloping relative to the longi-
tudinal axis of said body and toward each other with
said side walls defining substantially an annular tapered
end portion at their axial inner ends, the tapered end
portion of said annular walled chamber having a radial
distance between the side walls thereof which is less than
the radial distance between the inside and outside sur-
faces of said tube, the axial outer ends of said outer cam
wall and said inner wedge wall having respectively di-
ameters at least equal to the outside diameter of the
axial inner end of said contractible end portion of said
sleeve and no greater than the diameter of the inside
surface of said tube, said cam wall at said axial inner
end thereof having a diameter that is closer to that of
the outside surface of an unflared tube than to that of
the outside surface of the axial inner end of said con-
tractible end portion of said sleeve, said outer cam wall
being axially longer than said wedge wall whereby with
aid unflared tube engaging said wedge wall said axial
inner end of said contractible end portion of said sleeve
will engage said cam wall at an imitial contact place
axially spaced cutwardly from the end of said tube, said
cam wall between said initial contact place and said
axial inner end thereof sloping to define an acute angle
at substantially all places therealong with respect to the
longitudinal axis of the tube, said inner axial end of said
cam wall terminating axially inwardly of said outer axial
end of said wedge wall, forcing means engaging said
sleeve axially outwardly of said biting edge for forcing
the outside surface of saild contractible end portion of
said sleeve against the cam wall of said annular walled
chamber and camming the circumferential biting edge
of said sleeve into s2id tube supported upon said wedge
wall with said biting edge engaging said tube axially
outwardly of the end of said tube and thereby providing
said driving connection therewith, said wedge wall sup-
porting said tube in opposition to said camming force
and causing said wedge wall to flare the end of said
tube, said forcing means, upon the circumferential biting
edse of said sleeve engaging said tube, forcing the end
of said tube axially into said fapered end portion of
said annular walled chamber with the bore of said tube
in communication with said flow bore of said connection
body and forcing the sleeve and tube as a unit for-
wardly in between said walls, said tapered end portion of
said chamber arresting the forward movement of the
end of said tube with the outer peripheral edge of the
axial inner end of said tube being deformed by and
forming a wedging contact against said cam wall to pro-
vide a first annular fluid seal means, said outer cam and
inner wedge walls arresting the forward movement of
said sleeve and said tube as a unit thereinbetween with
said sleeve wedging itself between said tube and said
cam wall to provide a second annular fluid seal means
including an inner fluid seal between the circumferential
biting edge of said sleeve and said tube and an outer
fluid seal between the outside surface of said contractible
end portion of said sleeve and said cam wall, and said
first fluid seal being in advance of said sleeve and axially
spaced therefrom with a portion of the outside surface
of said tube disposed between said sleeve and said first
fluid seal.

2. A coupling connection as claimed in claim 1, where-
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. -'111 the engle of the cam. wall agamst Whlch the euter' '_

- surface of the end of the tube engages. at said first fiuid

seal means and the angle of the cam wall against whlch_

- the outside surface of .sdid contractible end portion of
- said sleeve engages at sald outer fluid seal -are substan- |

' 'tlally the same.

St

3. A coupling. comiectzon as clalmed m clalm 1 where-. o

~1n the outer cam and inner wedge walls and movement

of the slesve and tube therein under urging of said forc-- - -

- -ing means effecting a juxtapositioning of said sleeve and

. tibe rélative to said walls theéréby causing. the ratio of.
. the distance between the biting edge of said sieeve and -

- the end of sdaid tibe on a thin walled tube before and

10

- after assembly of said coupling connection to be greater -

- than-the ratio of the distance between the biting edge ;5
- - of said sleeve and the end of said tube on a thick walled =~
. tabe befere and after assembly of sald couyhnfr cennec-_

o '_-_tion

2,350;303
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