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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, ?led February 15, 1954, for 
tube couplings. 

In the art, there are generally two types of tube cou 
plings, namely, the ?are type and the no-?are type. With 
the ?are type of tube coupling, the end of the tube is 
?ared preparatory to assembly and during assembly the 
?ared end of the tube is engaged on opposite sides thereof 
to make the seal. With the no-?are type of tube coupling, 
the end of the tube is merely inserted into the no-?are 
coupling and during assembly a contractible sleeve, which 
is part of the no-?are 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 ?are 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 ?are seat upon which 
the end of the tube is forced for self-?aring the end of 
the tube in advance of the biting engagement. 

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

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 is the provision of a 
tube coupling body having a wedge insert upon which a 
self-?are 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 is the provision of a 
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 provision 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-?aring tube coupling connection wherein the outside 
surface of the self-?are 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 
ming force of the contractible sleeve which engages the 
outside of the tube. 

Another object of my invention is the provision of a 
tube coupling body de?ning 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 unit thereinbetween. 

Other objects and a fuller understanding of my inven 
tion may be had by referring to the following description 
and claims, taken in conjunction with the accompanying 
drawings, in which: ' 

Figure l 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 ?ve 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 l, the view being approximately 10 times scale; 

Figure 3 is a modi?ed form of the forward end portion 
of the sleeve shown in Figure 2; 

Figure 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 Figure 2, showing principally the 
knurled section; 7 

Figures 6 and 7 are enlarged views of the tube cou— 
pling showing the use of a relatively 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; 

Figure 10 is a modi?ed form of the tube coupling 
shown in Figure 1; - ' V 

Figure 11 is an enlarged and fragmentary and cross 
sectional View of the forward end portion of the sleeve 
shown in Figure 10; and 

Figure 12 is a modi?ed 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 
?rst 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. 



'-be__remployed for'this'purpose. V v V 

' ‘When ,my"coupling iisrused for. joining steel tubing ' 
- tow a'connection body, I preferably construct the wedge 

. greaterithann that of " the ‘copper ‘tubing. 

The ?rst end portion 4,6,has a maximum diameter. and 
the second end portion 47 .has a minimum diameter. 
The internal annular cam'surface 17 slopes radially 
inwardly .-in" substantially a Straight line ‘from the first 
endportiou 46I-to the second'fend1portion‘47 and de?nes 
an acute angle :w'ith‘respect to the "longitudinal axis of, 
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the :tube: Extending ‘longitudinally beyond ‘the inwardly, ' 
converging ‘cam surface 17 is :a socket or :counter'bore 
18 whichis provided with a terminating end surface 19. 
The'taper‘oftheinwardly convergingicam surface ‘17 may 10 
be preferably ‘about nine degrees and preferably may a 
lie ‘in a ‘range of approximately eight to twelve degrees, 
but maybe in 3a wider rangeliof approximately seven to a a 
twenty degrees, measured with respect‘to the-‘longitudinal 
axis of>the1itube‘. ' f ' " ‘ . ' - ' 

.Mountéd'inthe'sock'et 118 is a wedge vinsert .20 having 
an7abuttin'g'send.surfacev21 andia'niannular wedge wall 
ori‘aii?areendiisurface -22. -'Inf-assembly, the ‘insert 20 
is ipressed’ into the socket .1'8Auntil the abutting ‘end 
surface 21 abuts against ‘the terminating-endsurface 19 
for making a J?uid ‘sealing iengagement therebetween. 
In order .toires'i'st.longitudinalrrnoveinent of the insert 
205‘out 70f lithe i'socket '18,"the're~~is ip'rovided-a knurled 
portion 23 which provides longitudinal-‘spaced ribs there 
a'roun‘d 3t'o-iriake/ an interlocking ‘engagement with the 
wall ‘of the counter-bore or/ socket -18. As the wedge 

' insert'20 is" pressed or‘ driven into the counter "bore or 
so'cketT1V8, '_~the smooth or unknurled forward portion 
acts as laiguide and- elevated ‘ribs of the knurled .portion 
231 'cut‘or- make their own longitudinal grooves into the 

‘ wallbfthe socket or counter bore 18 so ‘that the wedge 
insert becomes a permanent part of the; connection body 
11. The-terminating ‘end surface '19 of the socket 18 

p' isrdisposedr at a reverse slopeof approximately ?ve degrees 
so fthat LWhenthe abutting yend'surface 2~1~of the wedge 
‘insert is pressed ‘against the terminating-end surface 19 
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angularlydisposed with respect to each other and de 
?ne 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 con 
verge toward each other, and they have surfaces with a 
radial distance therebetween less than the wall thick 
ness of the tube to wedgingly receive the end of the 
tube. The internal annular cam surface 17 has an 
intermediate portion '51 between .the ?rst and second 
end portions 46 and .47. The intermediate end portion 
51 is longitudinally coextensive with and surrounds the 
?rst end region 49 of'the annular wedge wall 22. ' V 
The sleeve 13 has a bore 31 adapted to surround the 

tube and comprises a continuous ‘annular body 25,pro 
vided with rearwardly extending segmental ?ngers 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 
quench-hardenable throughout _its;entire mass anditheree 
after tempered ordrawn back .toa hardness value greater 
than that of'the tube. L?nd ‘that 1steel:-known' as 14140, 
heat-treated throughout its entire mass and tempered :to 
a hardness :value vof approximately '30 to 45‘1'Roc‘kwell, 
is satisfactory for my sleeve- When my :couplingis used 
with copper tubing, ‘the sleeve is preferably constructed, 

' of hard brass so that the insert .has a hardness value 
greater than that of the copper tubing. Whenmy cou 
pling is used with stainless steel tubing the sleevemay 
be made of-hardenable stainless steel." 

' In the manufacturing of the sleeve, the ?ngers .26 are 
provided by making slots '27 vin ‘the rearward section‘a 
thereof at annularly spaced intervals there‘about. LIn 

- Figure 11, four. slots are used, but any :number may :be 

a igoodr'i?uideseal ,isf'made therebetween at substantially 
. the hereof the connection body’ll. Whilelpreferably 
7 use a knurled sectioneto hold ‘the insert 720 in the ‘socket 
118,;itfis understood that any other ‘suitable means mayf 

insert 20 of?st/eel which 'isjcapable of ,‘beingquench 
- haridenable throughoutfit‘s “entire ‘mass and thereafter 
tempered'or drawn'b'ack to'a hardnessavalue greater than 
thatof thertubev. I ‘?nd that steel known as 4140, heat 
treated "throughout its ‘entire mass and ‘tempered to a 
hardness value. of approximately 30 to 45 Rockwell, is 
satisfactoryffor my ‘insert. When ‘my‘coupling isjused 
with 'copper‘tubingrthe ‘insert is preferablyfconstructed 
of .hardbrassrso that the insert Ihas 'a'har'dness 'value 

> When my 

coupling ‘is used ‘with stainless {steel ‘tubing ‘the: wedge 
insert may bemade of hardenable' stainless steel. .As 
illustrated, in ‘the-‘drawing, the "?are end jsurface. 22 of 
the insert 20~tenninates at its pointed Tend in a rounded 
nose '24.’ ,It is to ‘be noted that'the outwardly con 

" verging cam surface 17 ‘and the .annular wedge wall or 
?are end surface '22 de?ne sides of a. substantially..tri~ 

tion‘w’ith'» the opening45 an ‘annular converging-space 
48' pointing away from the’ outer. wall. 16 to 7 receive 
the end of. the tube ‘which extends beyond. the con 

; tractible end portion ,of the, ‘sleeve "13.: The annular 
Wedge-wall 22 has a ?rstend region-49 having. a minimum ' 
diameter to ?t insiderthe tubeandhasla second end 
region v50 with a’ maximum diameter upon which the 
end of the tube slides as itis being ?ared. 1 The annular 
wedge wall 22 slopesradiallyoutwardly in substantially 
a straight line from the-?rst endregion 49 tothe. second 
endregion 50 and‘de?nes anyacute angle with respect 

used; The continuous’. annular body has "a leading or ' 
forward contractible end, portion‘ 28. and a rearward ‘end 
portion 29. As illustrated, ‘the endportion '29-con'sti 
tutes the forward terminus for the slots .27. The'leading 
or forward contractible end portion 28 'has 'at'its for-Ward 
end a camsurface 30 which‘engages the inwardly con: 
verging camming surface .17 of theconnectionb'odyfll. 
Th‘einside surface'o'f the leading or forward contractible 
end portion 28 ‘of the sleeve is preferably provided with‘ 

' 'amajor. rib 32' which is longitudinally spaced from the 
end of the "sleeve. The inside diameterjofthe rib 32 is 
preferably about "the: same‘diamete‘r as the bore '31»of 
the sleeve. In order to provide-formaking 'thelr‘ib, the 

' inside surface of the ‘forward :end portion of the sleeve 

50 

is recessed at an angle preferably, :abouti?ve degrees, 
thereby making ‘the recess WHHTTBV‘L'N The'depth ofithe 
majorrib 32m'ay .be invthe neighborhood 015,012 .inch. 
The rib 32 is provided with forward edge é35'which ‘con- ' 

‘ stitutes a biting edg? .fo'r biting-into theitube. . 

55 
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chamber; The annular wedge. wall’ 22 de?nes. in conjunc 
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The forward vedge. 35 constitutes laterally extending 
circumferential walls’ terminating .in circumferential .cut-; 
ting edge to bite and make'its own groovesinto theout 
side ‘surface of the tube.- The/forward edge .35 of the 

.rib 32 faces the annular wedge wall 22. The-radial 
distance'between the ?rst'tendlregion ‘49 of thea?nular : 
wedge .wal'laand- the intermediate portion 51 of the inter- ' 
nal annular cam surface 17 is- lessethani the, lateral-Wall ' 
thickness of the tube plus the ‘lateral lthickness of the 
sleeve between theouter cam surface 30*and the cir 
cumferential cutting-edge of‘ the rib 32'.‘ The outer-cam ‘ 
surface 36 1 prior to assembly has.’ a diameter less than 
the maximum diameter of the'?rst"endportion‘46bf the 
internal annularrjcam; surface Y17 and greater than ' the’ 7 
minimum diameter-of the second end portion =47 of the . ' ' ' 
internal annular cam surface 17 and initially‘ contacts 
the internal “annular cam; surface 17 between» the ‘?rst 
end portion.46“and.theintermediateportion-51.." ‘ ‘ 

' . Theportionrof'thersleeve'in'advanceof .th'e‘major rib 

‘to thelongitudinal axis rofthe ‘tube; The internal: ani ' 
rnular cam surface 17 and the anular wedgeilwall 22 are 75 V 

32 constitutes ‘an auxiliary body or shell 37. This ‘shell . 7 
functions vto support;the1outside~wall of<thextube-in.ad_ ' 
vanceof‘the majorlrib 32. 'The'intermqdiateipart:of.:the. 
entire sleeve, that is, the rearwardrend of ther'continuw 
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ous annular body 25 and the forward end. of the segmen 
tal ?ngers 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 ?ngers 
about the tube for supporting the tube against vibra 
tion. It is to be noted that the cam shoulder 39 on the 
nut oppositely faces the converging cam surface 17 and 
the terminating end surface 19 of the socket, as well as 
the ?are end surface 22 of the insert. 

In assembly, as the sleeve is pressed forward by the 
tightening 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 de?ects the lead 
ing or forward contractible end portion 28 of the sleeve 
against the tube. The camming action embeds the rib 
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 
tightened, 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 ?are end surface 
22 of the insert for self-?aring the end of the tube in 
advance of the major rib 32. 
From the above description, it is noted that the cou 

pling during the initial stages of the assembly operates 
as a no-?are ?tting, whereby the outside and inside walls 
of the sleeve make ?uid sealing engagement respective 
ly with the converging cam surface 17 of the connection 
body 11 and the outside surface of the tube. As the 
nut is further tightened during the ?nal stages of the as 
sembly of the coupling, the inside surface of the tube 
rides up upon the annular wedge wall or ?are end sur 
face 22 for ?aring the tube, whereby another seal is ef 
fected between the tube and the insert 20. In other 
words, during the ?nal stage of assembly, the ?are end 
of the tube is pressed between the sleeve and the an 
nular wedge wall or ?are end surface 22 of the insert 29. 
The force of the end of the tube against the annular 
wedge wall or ?are end surface 22 forces the entire insert 
into the socket 18, whereby the abutting end surface 21 
of the insert makes good ?uid seal engagement with the 
terminating end surface 19 of the connection body 11, 
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 It) 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 ?are the end of the tube in advance of the circumfer 
ential cutting edge 35 of the rib 32. The ?aring 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 into 
the converging space between the second end portion 47 
of the internal annular cam surface 17 and the second 
end region 59 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 and the inside surface of the tube mak 
ing a wedging contact with the second end region 50 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 50 of 
the annular wedge wall 22. The ?aring 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 
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tion 28 of the sleeve wedgingly into the converging space 
between the ?rst 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 51 of the internal annular cam sur 
face 17 and with the inside surface of the tube making 
a wedging engagement with the ?rst end region 49 of 
the annular wedge wall 22. These ?rst 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 ?rst end 
region 49 of the annular wedge wall 22. The circum 
ferential cutting edge of the rib 32 upon ?nal assembly 
of the tube is laterally spaced from the ?rst 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 ?nal stages of assembly, the shell 37 func 

tions as a preformed chip, ?lling 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 to 
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 17/32 inch or slightly long 
er. In actual observation, with a coupling cut in sec 
tion, the small triangular space is substantially undiscern 
ible, because the metal under pressure tends to ?ow 
somewhat to make the triangular space in actual con 
struction smaller than it appears upon the drawing, which 
does not take into account the ?ow of the metal under 
pressure. Inasmuch as the annular wedge wall or ?are 
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 ?ow. 

Figure 2 shows the parts in the assembled condition 
with the view enlarged. In Figure 3, I show a modi?ed 
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 49 which bites into the tube for mak 
ing a sealing engagement therewith. The action of the 
forward biting edge 40 after it 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 modi?ed sleeve in 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 is a combination of both the ?are and the no 
?are types of couplings, and I obtain the advantages of 
each while overcoming their disadvantages. Thus, I 
avoid the necessity for ?aring the tube in advance of 
assembly of the coupling as would be necessary with a 
?are ?tting and I overcome the disadvantage of the no 
?are ?tting in that I obtain a “rock-bottom,” “hit-home” 
feeling when tightening the .nut for repeated assembly 
of 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 
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the llsebf my coupling withtubing having a wall thick 
ness of approximatelyv I635 inch. 'Here the triangular 
space 48 ‘in advanceo'fth'e-end .if the tube is somewhat‘ 
smaller than itisfin Figures '1, 2, and 3. ‘e The Figures 
8 and 9 show ‘the use .dfmy coupling with‘tubing having 
a wall. thickness of approximately .065 inch. In this 
instance, the triangular space 48 in advance of the end 
of the tube is somewhat larger than it is in ‘Figures 1, 2, 
and 3. . 7 

5‘My tube coupling accommodates-tubing having a wide 
range of. wall thicknesses. One aspect of the invention 
is that regardless .of the ‘wall thickness of the tubing, the 
distance between the forward endof the tube and the 
forward end of 'the's'leev'e bearsv about the same relation 
to each other in the assenibled'?tting. One would ordi 
narily conclude that this relationship could not 'be, and 
it is dif?cult to explain the reason .therefor. Regardless 

' of the explanation, it is 'to' be‘ pointed out that the rib 
32 or the biting te'dgeAtl-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’ ?ared wedge wall Y22 and thereby self-?ares the end 

a of the tube. At the same time, the forward end of the 
tube is‘ coined or'press'ed into the triangular space48. 
As the forward end of the. tube is pressed into the trian 
gular space 48, the outside surface of the forward end 
of thetube :is coined between 47 and 50 .andrpossibly 
extruding the wedged end of the tube therebetween with 
the result the end of the tube becomes taperedand elon 
gated. ‘In actual practice, the outer surface .of the tube. 
atthe forward end thereofat 47 becomes tapered and 
burnished as-thenut istightened, providinga ?rst perfect 
gsealingvareafbetween both sides of the tube against'the 

‘ minimum spaced wall portions 47 and 50. ' 
.In the final assembly of the tubing, the minimum spaced 

wall portions‘ between 47 ‘and 50 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 spacedwall portions 47 and S9, 

' whilethe sleeve and tube as aunit is arrested in its for 
ward-movement between the maximum spaced wall por 
tions 751' and 49., providing'a second perfect sealing area. 

.Itis to be noted that the invention has a ?rst perfect 
'7 sealingarea for theytube alone between 47 and 5t} and ‘ 

agsecond perfectrsealing area for the tube'and. sleeve 
, as aunit betweenSl and 49. These two ‘perfect sealing 
areas are longitudinally spaced apart and both, sealing 
areas residebetween tapered wedging surfaces, namely, 
the cam wall Y17 and the wedge wall 22.’ Ordinarily ’ 
1when anattemptismade to match machine tolerances 
to obtain‘two perfect sealing areas at two longitudinally 
spaced tapered regions, such as shown in this invention, 
di?iculty arises from the inability to match such toler 

,an'ces. iBoth areas do not effect their seal’ simultane 
ou'sly. 'Usually one area “hit-home’? or seals before the 
other. In this invention, the matching of tolerances is 
accomplished, automatically and constitutes one of the 
unexpected'results» of my invention. The problem of 
matching tolerances-becomes .all- the more‘ complex when 
it is realized that my ?tting accommodates tubing having 
varying tube wall thicknesses. One explanation for the 
automatic accommodation of matching tolerances arises 
from_.tw_o'facts: (1)’ that the coining of the'end of tube 
‘at 47‘ allows the end of tube to wedgingly move forward 
into ~‘ triangular space.~48, and;(2)~ that probably with 
tubingfof different <wall thicknesses, the rib_'32 orr'the 
biting edge 40' may variably skidor move'longitudinally 
Vwith respect‘to the tube so that a ?rst perfect seal is 
made. at :the end of the tube between 47 and 5t} simul 
taneously with the makingto?a second perfect seal for 
the sleeve and tube as a unit between’ 51 and.49. No 
determination .canfbe made asto whether such variable 
skidding; takes place and no determination can be ascer 

. tainedfas‘to ‘what ‘otherwise'might (take place’ when my 

tube ‘coupling is being assembled, but I‘ do .know from ‘ 
actual observation that a ?rst perfect seal is made .at the 
end of the tube between 47 and 40 and a second, perfect 
seal is made with the sleeve and tube as aunit between‘ 
51 and ‘49. ' 

It must be. understood, however, ‘that the ?rstjand < 
second perfect seals could, not be effected unless the mini-7 
mum spacedwall portions '47 and '50 arrestedthe forward 

. movement of the tube therebetween, and unless the maxi 

.varia‘ble wall thicknesses. 
perfect seals are effected at the two spaced regions, the > 

mum spaced wall portions 51 and 49 arrestedthe'for-I 
ward movement of the sleeve and tube as a wait there 
between. V 7 

When the ?rst’ and second 

nut has a solid “rock-bottom,” ,“hit-home'” feeling. 
The matching of tolerances to provide the ?rst and 

second perfect seals at different longitudinally spaced 
regions becomes all the more inexplicable because with 
the thin wall tubing, as. shown in Figures 6 and '77fo'r 
example,'the end of the tube rides higher on the wedge. 
wall 22, than does a thick wall tubing, as shown .in‘Eig 

'- ures 8 and 9. At the same time, the entrance engage 

25 

35 

ment of the forward end of the sleeve .into the .cam 
wall .17 is the same for’ both a thin walltube and a 7 
heavy wall tube.‘ Therefore, the distance between, the 
vforward end of the tube and, the forwardend'o'f the 
sleeve in ‘Figure 6' is longer than the distance’ between 
the forward end of ‘the tube ‘and the forward end of the 
sleeve in Figure '8; ‘Yet in the ,?nal assembly of‘the ' 
two different wall thicknesses ‘of tubing, as;shown in 7 
‘Figures '7 and '9, respectively, the ?rst perfect seal is 
e?ected at the forward end of the tube between 47'and' 
50 and a second perfect seal is eifectedxwith'the .tube 
and sleeve as a unit between 51 and 49. Just. how the ' 
parts ‘become juxtaposed to provide the ?rst and second 
perfectrseals with both a thinwall tube and a heavy. 
wall tube, and accommodate themselves toithe cam wall' 7 
17 and the wedge wall 22, is ,not fully understoodex 

rcept that it constitutes an unexpected result. Even. " 
though a thin wall tube and a sleeve may not start 
out in the same juxtaposition as a thickrwall tubetand ' 

' alsleeve may start out, still'in ?nal assembly they both 
end up makinga ?rst perfect seal between 47 and 50 
and a second perfect-seal between 51 and 49. 7' , 

This illustrates the fact that the ratio of the distance 
between the biting edge of said sleeve and the‘ endof 
5said tube‘ 'on a thin. walled tube before andafter'as-v 
'sembly of the coupling connectionis greater than the 
ratio of the distance between the biting edge of the 
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 de?ne substantially’ a triangular 
> apex meeting at a point 33 lying in a. diameter substan 
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'48 in advance of the end of the tube. 
between 51' and 49, whichrde?nes the maximum spaced: 
.wall portions has a radial dimension less than the come : 
bined lateral wall thickness of the, tube and the sleeve ' 

tially the- same as the outside diameter of the;tube. 'The' 
1 diameter at the 'regionf47 where the end of'the tube 
engages the cam wa1l.17 is greater than the diameter: 
where the apex’ meets at the point 33. The diameter. 
for the region '51 where the outside surface of the. sleeve ‘ 
engages the cam wall 17 is greater than the diameter 
of 'the region 47. The distance between 47' and 50,’ 
.which de?nes 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 

as a unit, including the biting edge of the rib 32 or the 
biting shoulder 40, with the'resultthat the rib orbiting 
shoulder ‘is alwaysrrforced to penetrate the wall of the . 
tube and makes a driving connection therewith. ' , 
The ‘insert 20 has aeborei 42 which meets with the 

wedge wall ‘2,2/and; de?nesa substantially triangular. end; 
> The" end as shown in the drawings is rounded at 24 to 

This relationship holds true for tubing .of. 

The distance > ' 
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give additional strength at the apex region and to facili 
tate the insertion of a tube thereagainst. In Figure 8 
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 annular wedge wall -or ?are end 

surface 22 makes with the longitudinal axis of the ?tting 
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 in 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 
?are end surface of the insert so that the metal of the 
tube which is pressed therebetween is ?rmly anchored 
by the biting engagement. In other words, the biting 
engagement of the sleeve when the coupling is assem 
bled 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 off the 
tube. It is 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 ?are end surface, guaranteeing a perfect 
seal each time that a connection is made. 
The modi?ed form of the tube coupling illustrated in 

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 in addition to 
the rib 32. The reference numeral 24’ indicates the 
most axially inner end of the annular converging space 
48 and the numeral 36' is the forward edge of the rib 
33’. The insert 20 is essentially 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 in 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 in 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 dilferent 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 
understood 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 connection body 

having a ?ow bore and a tube having an inside and an 
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outside annular surface, a sleeve having a borevwith 
said tube extending therethrough, 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 connection therewith, said con 
nection body having an axially directed inwardly 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 de?ning 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 un?ared 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 
said un?ared tube engaging said wedge wall said axial 
inner end of said contractible end portion of said sleeve 
will engage said cam wall at an initial contact place 
axially spaced outwardly from the end of said tube, said 
cam wall between said initial contact place and said 
axial inner end thereof sloping to de?ne 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 engagingsaid 
sleeve axially outwardly of said biting edge for forcing 
the outside surface of said contractible end portion of 
said sleeve against the cam wall of said annular walled 
chamber and carnming the circumferential biting edge 
of said sleeve into said 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 ?are the end of said 
tube, said forcing means, upon the circumferential biting 
edge of said sleeve engaging said tube, forcing the end 
of said tube axially into said tapered 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 ?rst annular ?uid 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 ?uid seal means 
including an inner ?uid seal between the circumferential 
biting edge of said sleeve and said tube and ‘an outer 
?uid seal between the outside surface of said contractible 
end portion of said sleeve and said cam wall, and said 
?rst‘ ?uid 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 ?rst 
fluid seal. 

2. A coupling connection as claimed in claim 1, where 
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‘ in the ,angle of the cam, wall against which the outer 
sufface of theoendoftheotube engages atlsaid ?rst?uid 
seal means and the ,angle, of ‘the cam ,Wall. against which 
the outside surface of said'contractible end portion of' 
saidsleeve engages, at said outerQ?uid seal rare substan 
tially the same. ' ' > , r ' 

' '3'. A coupling connection as claimed in' claim 1, Where 
in the outer cam, and inner wedge Wallis and movement 
Ofthe sleeve and ,tu'beitherein vunderur'ging of said ;forc-' 
i'ng means ,e?ecting a-‘juxtapositioning of said sleeve and 
tube .relative to said Walls thereby causing'the ratio of 
the distance between the biting edge of said sleeve and 
the end of said tubeon a thin walled tube before and 

' after assembly of saidcoupling connection to be greater 
thanithe ratio of the distance between the biting edge 
or said sleeve and the endo'f said tube on a thick walled 
tube before and'after assembly of said coupling connec 
tion. 
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