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COMPLETE SPECIFICATION 

Joint Connection for.Metal Pipes 

5 

We, VALiouREc a Societe anonyme organ­
ised under the laws of France of 6 Rue Daru, 
Paris Seme, France, do hereby declare the 
invention ·for which we pray that a Patent 
may be granted to us, and the method by 
·which it js 1:0 be performed to be particu-
· larly deseribed in and by the following state-
ment:....:.·· ·. · 

The invention rclates to joints for the tight 
10 connection of metal tubes in which the male 

extteniity"of one element and the female ex­
. tremity Of the other element are each fitted 
, With correspondillg screw threads, arranged 
' according to a truncated cone in such a way 

15 that· in dosing the joint ·by screwing one ele­
ment on the other locking of. said threads is 
obtained. Such jointed metal tubing is 
more especially designed for use in the petro-
leum industry. · 

20 . The· · pre5ent invention concerns a joint 
which pertains to· the aforementioned cate­
gory and which constitutes an improvement 
with respect to tlie joints presently on the 
market. 

The present invention has for an object a 
. new industria.I product which constitutes a 
joint to join two elements of metallic pipes 
in a tight manner characterised by the · fact 
tliat the male element is supplied w.ith · a 

30 · screw thread in the form of a troncated cone 
wJiile the female element is provided with a 
corresponding truncated cone screw thread 
and . that at the completion of tightening the 
extremity of the male element which has a 

35 concave conic shape comes to seat against a 
convex conic shoulder of corresponding shape, 
formed at the base of the threading of the 

. female element.· 
· According 'to the invention there is pro-

[Price 4s. U.J 

vided a pipe joint for disengageably connect- 40 
· ing pipe sections, comprising a screw threaded 
male portion, and a · correspondingly screw 
threaded fema.Ie portion, said threaded por­
tions each tapering inwardly and ha~g the 
overall contour of the . surface of a truncated · 45 

·cone, said female portion. being provided with 
a peripheral shoulder adjacent th~ inner end 
of said joint, the periphery of the. inner end 

· of said threaded male portion having a con-
cave conic surface, . sai.d peripheral shoulder 50 
having a conVex: . conic surface ·the shape of .. 
said convex · conic surfaee corresponding to 
the shape of said concave conic surface, said 
conic surfaces abutting each other when said 
portions are connected and tightened. · 55 

According to the invention the generatri~s 
'of a conic shoulder forming the abutment, 
makes an angle with the axis of the pipe 
which angle generally is between 10° and 
3.0° and which is preferably between 15° .and 6U 
20°. In any case, it is· desirable that the 
size of this angle permits ·a disenageable con­
nection in spite of the fti.ctions which inter­
vene at the zone of abutment. 

Preferably, the convex shoulder of the 65 
. female element is extended over its outer cir­
cumference by a concave tnincated cone sur-
face against which the outer front edge of 
the male element can advantageously bear, 
so that even before final tightening, a· slight 70 
concave conic chamfer on the male element 
comes to be slightly crushed and flattened. 

In the case of pipes of larger diameter, the 
abovesaid chamfer can assume a special im­
·portance and constitute a convex tapered 75 
bearing surface which comes to . be applied 
. very forcefully against the female element. 

Due to the tapered shape of. the shoulder 
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which limits the tightness of the joitit ·accord~ 
ing to the invention, the extremity of the 

. male element · is in every case forced back 
· toward the outside, which assures an excel-

s lent metal-on-metal tightnesl!,. even ... after 
several operations of the elem:ents of the 
pipes according to the itivention, that is after 
a given female element has been.· asseinbled. 
with different male elements, or inver$Cly .. 

10 In this manner, according· to the invention,. 
the machining tolerances which are capable 
of acting ~n an inverse direction can be· used 
so as to have no bad effect on the tightness 
of the joint, even aft~r repeated assemblies 

IS ·and disassemblies of the latter. 
The inclined shoulder abutment according 

t.o . th~ invention . 11,}so has important advan­
tli,ges fo ·the avoidance of excessive . j~g · 
of the joint, that is, .the screwjng of the miile 

20 clement in the· female element in excess of 
the normal tightening couple. · · · 

Due to the characteristic • 9f th~ sh,oulder 
according to the invention;· the extreni(ity of 
tfu: male element cannot form :a fl~ itiside 

. 25 the pipe line connection '(,ecause . the conic 
surface of the joint diverts this extrc;mity to-
waro the exterior. . . .· .. · 
. Accwding to a preferred . variant .of the 
invention an increase of the elastic limit of 

30 , the · shoulder surface. of the· female element 
or of tire front. end Surf.are, Of the male cle­
. inent . or of · both ·these · surfaces, ·can be 
amieved by 11 treatment . such as cold-h:arden-
ing. or heat ttea~ent~ . . .· . 

35 The result of this is that there is thus in-
creased . the maXimum tolerable coriple of 

.tightening .. by the joint: while· permitting the 
•metal which 'constitutes the extremity of the 
male part in front of the part which has 

40 tm:dea:"g()Jle. the ll:rorease of elastic limit to 
defonii -it towud the outside m order to 
-apply it agaip.st the ··female elem~t. while 
assuring metal~oa-metal · tightness tinder very 
satisfactory conditions. . · 

4S ·Aa;ordiug to ~other variant, there can be 
pJ..ace<f for ·the same ptµpose. as the one just 
indicated, a hard -steel w-asher or ring on 
the shoulder of the .female Clement. ·. 

· Acc0rding to another characteristic . etf the 
50 invention, it may be advantageous, wi~ the 

purpose- Gf ·increasing still more the B.uid 
tiglitness of the .joint, to place a sealing ring, 
for >example a plastics ring on. the inner sur­
-~~ of the: pipe, near the line of contact of 

55 t~ ~tremity of the .male . element and the 
shcmlder of the· female element. . 

;Thi~. ~ea(ing rlng can, . in particular, be 
eonstituted by.. a certain thickness of plastics 
<ciiating which · ~s . realised iii c0ntinuity with 

60 tire ... plastics coating . which· assures .. the inter-
nal p.totectioD of the pipe. . . . . 
. tu .. forming .the screw ~ading · according 
to the invention, the base of the screw thread­
ing of the female part (that is, the end of 

65 the threading which is on the female part 

near t:he ;sh9ulder), is achie~ in such a way 
as to have the grooves of the threads of a 

=~~rs~~::~•,·=·,~ 
male part is fdrijied ~:as :(o'pro..,ide .~s· 
which increase in he:i~.; ·· · · · ·~el Over 

th~:eJi=~ristic~ ·~·;~~~~:~~~~ 
several advantages. 'lµ\~:.,fi~ .P.l~,. :die 75 
progressive depth of the;J~~.~8:.ten-
ders more progressive the'<~Q.tm,>of. the 
section of the ·female elemerits and reduces 
the cfilUng .and grooving. effect,. whi~ in tum 
notably increases the resistance to ·alternate · 80 
or repeated stresses (vibratory .fatigue or r<>tat.:. 
ing bencling fatigue). ·· .. , . .· : . · 

On the. 0:ther ·hand, ~is pameutar form of 
the ex~r~ity. of .. thmi.ding .fawui'S, ·by reason 
of the· reduction of the bear;ing surface of the 85 
end threads, . the plastic adaptation of the 
male and female threads, an adaptatiQn. which 
is in fact alway$· necessary, principally at the 
extremity. of th~. IIiale ~ad~, because of 
thread tolerances .deemed. peim,issible during . 90 
nianufac.ture. , . . · · . . ·· . . · · ··. . · · . . 
. f.inally, the sW,sta~y conic shape 
which is provided. at .the eXtremity of the 
male threading allo\Vs e~ier introduction and 

t=:\:i:ad~slca~~'g!dvt:r:e~~~~ 9s 
while the two el~nts of .pipes ate assenibled 
before. tightenmg~ ·. .• . . .· ··... .··· ·. .. 

With .the purpQl!C .of nialdng the ,iilventiOn 
better understood; -there' :Will. lim\i be .des- 100· 
cribCd . by way pf illustration aD,4 .. without any 

· limitating . character, . sever~. eri$odiments 
giVC1J, by way of.example and: slJ.oWri. on the 
attached ·4ra"'ing. . .. .· . . ; 

In the drawings: . . . . . : · · . . · . 105 
Figure l ~hows a Parw.I ~ro&Hecti~ of 

one method of ·formation of a .. · male clement 
and female. element. ·before aSsembiy; · · 
. Figure 2 .. is a partial' qOSS:,.section of the 
elements repr~qted iti F~ l, after being UO 

.assembled; . · · . . : · · · · · · : 
Figure 3 is a view ~ri larger scale of th,e 

.part-of Figure 2 surrounded· by a ciii::fo:m; 
. .Figure 4 is. a cros~s~iOn e>( the. part of 
the threadings tapered according t() a f~ us 
'embodiment of the inv.ention;·. · · · · 

Figures 5, 6 and 7 show iii section dllfer­
ent embodiments or. v.arlants of . the .arralige-
.ment .. according to FigUl-e 3 .. ·. .· .. : .. : 

Referring now . to . the. drawings in detail, 120 
male . · element . L .fi~ with conic. screw 
threading : 2 and whose. eXtrem.ity pl'(sents a 
concave:c()D:jc snap~ .3 whose. ou~ edge ·4 is °" 
slightly ofuunfered ]~, seen. on the d~wfug • 

. · .··There is. atso shoWn on· .. the ·draWing8'"the 125 
female element 5 fitted with a:. cooic screw 

. threading 6,. co;rresponding. to ,,~iciin8 2 ·of 
male element 1, at the base of which is found 
a convex conk shoulder 7. · 

In the emb9diments illustrated in the draw- 130 
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ings., the convex conic shoulder 1 is lengthened 
over its outer periphery by a concave trun­
cated conic part 8. 

C Conforming to one preferred method of 
S practicing the invention, the metal located 

near the extremity 3 of the male element 
and situated near shoulder 1 of the female 
element have undergone a treatment such as 
thermal or cold-hardening treatment, in order 

10 to increase their elastic limit. 
Ai; can be seen clearly on Figure 3, the 

chamfered edge 4 of the extremity of male 
pipe "3 comes, Q.uring connecting, to 11.atteri 
against surlace 8 of the female element and 

15 is thus pushed back against inner wall 9 of 
the female element as is shown by 4a. 

This compressing or flattening (which is 
produced all the more easily as the elastic 
limit of the metal near ·the surfaces 3 and 7 

20 has been increased) assures an excellent tight­
ness even during successive operations of the 
elements constituting the joints. 

· It is also noted that this flattening action is 
greatly favoured by the conic shoulder accord-

25 ing to the invention, a shoulder which has 
the effect of displacing the extremity of the 
male element toward the exterior. 

Figure 4 shows how according to one par­
ticular characteristic of the invention, the 

30 threading 2 of the male part 1 is limited at 
its extremity by a surface 2a presenting a 
perceptible co,nic decrease in he~ .while 
threading 6 of female part 5 is limited by 
a similar surface 6a, which allows for obtain-

35 ing advantages which have been indicated 
above. 

Of course, it is preferable for surfaces 2a 
and 6a not to come in contact with one 
another during process of connection of the 

40 joint. 
In one variant, the threading of the male 

and female parts may decrease by stages. 
Female element S and its threading 6 as 

well as male element 1 and its threading .2 
45 are shown on Figures S, 6 and 1 which re­

present variants of the embodiment shown in 
Figure 3. · 

In these embodiments are also found the 
characteristics of shoulder 1 of the joint 

50 according to the invention. 
In the three embodiments shown in Fig­

ures S, 6 and 1 there has been added a sup­
plementary fluid tightness device which in­
creases still more the secureness of the joint 

55 according to the invention. . 
In the variant represented in Figure S, 

there is placed in a groove made on shoulder 
1, a washer 10 of hard steel, which is pre­
ferably removable and at the inside of which 

60 is attached a plastics ring 11 which also has 
the advantage of protecting the enamelled 
or coated surfaces 12ai which might run the 
risk of damage during tightening. 

The lips of ring 11 are applied against 
65 enamelled surfaces 12 which cover the inner 

.1.~ 

:.~· ..... ~ .. ' . ·· ••.. '!': 

wall of the elements of the pipe and which 
extend slightly toward the interior at 12a 
near the plane of the joint~ 

This protective enamel or coating which 
can be of a conventional type, is for example 70 
fonned from epoxy resin. 

It will be noticed that m this embodiment, 
the washer 10 performs the functions of sur­
faces 3 and 7 illustrated in Figure 3 ··the 
elastic limits whereof have been .increased 15 
by suitable treatments, whereas on the other 
hand ring 11 assures supplementary fluid 
tightness. 

In the embodiment. according to Figure 
6, contact is effected, according to the inven- : 80 
tion, of the extremity 3 of male element 1 Oil 
the conic shoulder 7 of the female element, 
a fluid tightness ring 13 being mounted in 
a groove on the inner edge of the male ex-
tremity. The layer of enamel 12 covering 85 
the inner surface of the p!Pe 1 is also, in 
this particular case, extended to 12a over the 
edges of ring 13. 

In the embod~nt shown 3n Figure 7, the 
supplementary fluid tightness is realised by 90 
the fact that there has been provided a 
greater thickness of plastics coating 12b in 
the vicinity of shoulder 1 and surface 3, 
fluid tightness being assured by elastjc contact 
of the plastics coating at the joint. . 9S 

It . is within the scope of the invention 
to omit the . chamfer made on the outer edge 
of the. male element or to omit the concave 
tapered. part around the periphery of the con-
vex conic shoulder according to the inven- 100 
ti on. 

Sufficient fluid tightness can be obtained 
by reason of plastic deformations of metal 
during tightening. 

The invention may be applied as well to 105 
the joining of two male elements by means 
of a double . female sleeve as to other join-
ings presenting similar characteristics. 

WHAT WE CLAIM IS:-
1. A pipe joint for disengageably connect- 110. 

ing pipe sections, compr.ising a screw threaded 
male portion, and a correspondingly screw 
threaded female portion, said threaded por-
tions each tapering inwardly and having the 
overall contour of the surface of a truncated ·US 
cone, said female portion being provided with 
a peripheral shoulder adjacent the inner end 
of said joint, the periphery of the inner end 
of said threaded male portion having a con-
cave conic surface, said peripheral shoulder 120 
having a convex conic surface the shape of 
said convex conic surface corresponding to the 
shape of said concave conic surface, said 
conic surfaces abutting each other when said 
portions are connected and tightened. 125 

2. A pipe joint according to Claim 1, 
wherein the generatrices of said conic sur­
faces form an angle of 10° to 30° to '!:he 
ax:is of said truncated cone. 

.. 

';~{~\_ 
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ings, the" oonvex conic shoulder 7 is lCngthened wall of the elements of the pipe and which 
over its outer periphery by · a concave trun- extend slightly toward the interior at· 12a 

.· • cated 'C:onic . part 8. near the plane of the joint. . 
V~" ·.Conforming t0 .one preferred method· of This protective enamel or coating. -which 
5 ·.practicing the dnvention, the metal located can be of a conventional type, is for example 70 

; near the extremity 3 of the male element formed from epoxy resin. · 
and situated near shoulder 7 of the female It will be noticed that dn this embodiment, 
element have undergone a treatment such as the washer 10 performs the functions of sur­
thermal or cold-hardening treatment, in order faces 3 and 7 illustrated in Figure 3 · the 

10 to increase their elastic limit. · elastic· limits whereof have been increased 7S 
As can be seen clearly on Figure 3, the by suitable treatments, whereas on the other 

chamfered edge 4 of-the extremity of male hand ring 11 assures supplementary .fluid 
. pipe · 3 · comes, : during connecting, to Hatten tightness. 
· against suiface · 8 of the female element and · In the embodiment_ according to Figure 

IS ·. is thus pushed back ·against inner wall 9 of 6, contaci is effected, according to the inven- 80 
·the female element as is shown by 4a. tion, of the extremity 3 of male element 1 on 

This compressing .or flattening (which ds the conic sho~er 7 of the female element, 
pi-oduCed- all the more ~sily as the elastic a fluid tightness ring 13 being mounted in 
limit of the metal near the surfaces 3 and 7 a groove on the inner edge of the male ex-

20 has been.increased) assures an excellent tight- tremity. The layer of enamel 12· covering ·BS 
. ness even dUring suCcessive opetations of the the inner surface of the pY,e 1 is also, in 
:el~ments constitutiJig the joints. · ·· · this particular case, extended to 12a over the 
: It .is also noted that this flattening action is edges of ring 13. 
greatly favoured by the conic shoulder accord- Iil the emb0d~t shown in Figure 7, the 

25 ing to the invention, a shoulder which has supplementary fluid tightness is realised by 90 
the effect of dispTu.cing the extremity of the the fact that there has been provided a 
male element ·toward the exterior. greater thickness .of plastics coating 12b in 

Figure 4 shows how aecording to one par- the vicinity of shoul<ler 7 and surface 3, 
ticular characteristic . of the invention, . the · fluid tightness being assured by elastjc contact 

3Q:, threading 2 of the male part 1 is limited . at of the plastics cqating at the joint. . · 95 
.its extremity by a surface 2a presenting a It is within the scope of the invention 
perceptible co,nic decrease in helix, .while to omit the chamfer made on the outer edge 
threading 6 of female part 5 is limited by of the male element or to omit the concave 
a similar surface 6a, which allows for obtain- tapered part around the periphery of the con-

35 ing advantages which have been indicated vex conic shoulder according to the inven- 100 
above. ti on. 

Of course, it is preferable for surfaces 2a: Sufficient fluid tightness can be obtained 
and 6a not to come in contact with one by reason of plastic deformations of metal 
another during process of connection of the during tightening. 

40 joint. The invention may be applied as well to IOS 
In one variant, the. threading of the male the joining of tWo male elements by· means 

and female parts may decrease by stages. of a dou~le female sleeve as to other join-
F emale element 5 and its threading 6 as ings presenting similar characteriStics. 

well as male e,lement 1 and its threading .2 
45 are shown on Figures 5, 6 and 7 which :re­

present variants of the embodiment shown in 
Figure 3. 

In these embodiments are also found the 
characteristics of shoulder 7 of the joint 

50 according to the invention. 
In the three embodiments shown in Fig­

ures 5, 6 and 7 there has been added a sup­
plementary fluid tightness device which in­
creases still more the secureness of the joint 

SS according to the invention. 
In the variant represented in Figure 5, 

there is placed in a groove made on shoulder 
7, a washer,10 of hard steel, which is pre­
ferably removable and at the inside of which 

60 is attached a plastics ring 11 which also has 
the advantage of protecting the enamelled 
or coated surfaces 12a which might run the 
risk of damage during tightening. 

The lips of ring 11 are applied against 
6S enamelled surfaces 12 which cover the inner 

WHAT WE CLAIM IS:-
1. A pipe joint for disengageably connect- 110_ 

ing pipe sections, comprising a screw threaded. 
male portion, and a correspondingly screw 
threaded female portion, said threaded. por-
tions each tapering inwardly and having t:lte 
overall contour of the surface of a truncated US 
cone, said female portion being provided with 
a peripheral shoulder adjacent the inner end 
of said joint, the periphery of the inner end 
of said threaded male portion having a con-
cave conic surface, said peripheral shoulder 120 
having a convex conic surface the shape of 
said convex conic surface corresponding to the 
shape of said concave conic · surface, said 
conic surfaces abutting each other when said 
portions are connected and tightened. 12S 

2. A pipe joint according to Claim 1, 
wherein the generatrices of said conic sur­
faces form an angle of 10° to 30° to the 
ax:is of said truncated cone. 
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.· · 3~ A pipe joint according to Claim.1; where- : said · •pipe sections and said sealing ring 
· in the. generatrices. of : said· conic Sµrfaces. form abuts ·.at the plane of said joirit. · . . . .. · 30 
an angle of 15 ° to 20° with the axis· of s~ 10. A pipe joint acc0rdfug to Claim 9,~ ,,,_.~ 
truncated cone. . · . . · · wherein said sealing ring is coated and the.v: 

5 4. A pipe joint according to Claim 1, innei<walls of safd pipe sections are .. coated·· -; 
wherein the conic surface of the shoulder of with a Composition on the part: thereof to 

. said fenlale portion includes on its periphery which said ring is applied. 35 
a concave tapered surface; · 1 L A pipe· joint ·according to Claim . 1, 

·5. A pipe joint according to Claim 1, wherein the walls of said·pOrtions are coated 
: 10 wherein the outer terminal edge of said male with a plastics . ·coating having a thickness 

portion is _slightly · chamfered. . greater thaiJ. that OLthe protective coating in 
6. A pipe joint accordang to·• Claim 1, :the vicinify of said joint. · 40 

wherein the shoulder of said female portion , 12; A pipe· joint aq:ording to claim .1. in 
has been treated in a manner having the which said threaded portions each taper in-

lS elastic limit increasing effect of cold harden- wardly, ·the depths of the gr00:ves of said 
.ing. · threads:- deepening progressively toward the 

7. A pipe joint according to Claim l, inner end .ofsaid joint. 45 
wherein the surface of inner end of said <. 13. A pipe jo~t substantially as herein­
thteaded · II1ale portion is treated in a manner ·before ·described with . reference to ·Figures 1 

20 having the elas~c limit increasing effect of . to 4 of the accompanying draw.ings. · 
.cold hardening. ... . : 14. A. pipe joint substantially as herein-

8 .. A pipe joint according to Claim 1, before described with reference to any one 50 
wherein a hard steel washer is interposed of Fi~s S, 6 or 7of the accompanying 
between. the surface of . said shoulder aiid. the . drawings.: · ·: ·: · · · · · : · · . . 

25 silrface of the inner end of said male portion. 
9. A pipe 'joint according to Claim 1, ERIC POTTER AND CLARKSON, 

•.wherein a sealing ·ring is placed so that its Chartered ·· Patent·. Agents,.· 
iililer surface :is :ftush with the inner wall of 317 High Holbqrn,. LOndon, W.C.1. 

------------~--------~--Printed for Her-Majesty's Stationery office by the Courier Press, Leamington Spa 1968; : . . 
Published by the Patent Office, 25, Southli.xnpton Buildin~, London, W.C.2, from which oopies may be ob~ined . 
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