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Matter enclosed in heavy brackets L 1 appears in the
original patent but forms no part of this reisswe specifi-
cation; matter printed in italics indicates the additions
made by reissue.

This invention rtelates to flexible corrugated metallic
tubes of the type used as gas appliance connectors and
has for its primary purpose the provision of an improved
connector providing advantages. in the connecting of an
end thereof in fluid tight relation to a gas appliance or
gas piping.

There are. certain basic requirements of construction
and performance that conmectors of the indicated type
must satisfy before they can be approved for use with gas
appliances. Among other things, such connectors should
be corrosion resistant to sulphides, should not require the
use of gaskets to assure gas tightness of the fittings, and
should be capable of withstanding a temparature of 1000°
¥. without leakage. Further, such conmectors should
be able to make a leak-proof conmection with a low
torque tightening of the fitting not to exceed 400 Ib.-in.
per inch of tubing diameter. Also, the connector should
not leak when after being so connected, it is discons
nected and then reconnected by the application of a
torque not exceeding such 400 Ib.-in. per inch of tubing
diameter. An attached connector should be able to with-
stand, without leakage and without becoming detached,
a steady lengthwise pull of 800 Ibs. per inch of nominal
inside diameter for five minutes. It should also not leak,
break or be otherwise adversely affected by the applica-
tion of a tightening torgue of 1040 lb.-in. per inch of
nominal tubing diameter. A farther requirement is that
at least one end of the connector shall be equipped with a
union fitting. As a result of these and other requirements,
many of the means heretofore provided on connectors for
coupling the same to gas appliances and piping have been
complicated in construction and expensive to make.

One of the objects of the present invention is to pro-
vide a flexible metallic gas appliance connector capable
of satisfying the stringent tests for certification and yet
baving such sireple construction that it can be made in
auantity at a substantially lower cost than many known
types of appliance connectors.

Another object of the invention is to provide am im-
proved appliance comnector capable of being easily ap-
plied without the use of skill or special tools to provide
a leak-nroof coupling.

Other objects, as well as the advantages of the inven-
tion, will become apparent after a perusal of the follow-
ing description when read in connection with the accom-
panying drawings, in which

FIG. 1 is an exploded sectional elevaiion of one end of
a flexible corrugated metallic appliance connector em-
bodying the invention and shows the construction of the
tubing end thereof before the connector has been applied
to a gas appliance or gas piping; and

FIG. 2 is a view similar to. FIG. 1, but shows the cou-
pling members assembled and the manner in which the
tube end is deformed by such assemblage of the coupling
members to form a leak-proof joint.

In the drawings, the reference numeral 10 indicates
generally the flexible metallic tube of the connector. The
tube 19 is a compound tube composed of an outer spiraily
corrugated tube 11 and an inner spirally corrugated tube
12. The outer tube 11 is made of a hard metal such as
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brass to provide the connector with the desired strength
and wear resistance. The inmer tube 12, on the other
hand, is made of a relative softer metal that is capable of
being compressed or deformed under low torque tight-
ening as will hereinafter become more clear and vet can
withstand a temperature of 1000° F. without melting. A
metal having the aforesaid desired characteristics for
inner tube 12 is aluminum, which in its pure or alloyed
form is also capable of affording protection against sul-
phur that may be in the gas conducted through such tube.
The inner tube 12 by preference closely fits the bore of
the outer tube 11 and, at least at the ends, the two tubes
may be joined together in any suitable manmer as by
compression or fusion to assure manipulation of the two
tubes as a unit.

The compound tube 1¢ can be formed in any desired
manner known to the art for forming a spirally corru-
gated compound metal tubing to provide a conduit of suit-
able flexibility for use with gas appliances. As formed,
the compound tube 10 has the spiral configuration de-
picted in the left hand ends of the tube portions shown
in the drawings and the two tubes 11 and 12 which go to
make up such compound tube are of substantially equal
lenght. In forming the connector of the invention, a
pair of steel coupling nuts 13 may first be assembled on
a predetermined section of the compound tubing. As il-
lusirated, each of the coupling nuts has an internal end
flange 14 which engages a ring 15 secured to the tubing
section and an internal thread 16 which threadedly en-
gages with the externally threaded portion 17 of a steel
coupling member 18. The two coupling members or nuts
13 are assambled on the tubing section so that the flanges
14 thereof are between the rings 15 and the threaded
ends thereof project toward the ends of such section.
The section of compound tubing may then have threaded
on its ends the steel rings 15 which are each provided on
its inner surface with a spiral groove 28 corresponding in
pitch and shape to the outer corrugations on such section.
The steel rings 15 preferably are each positioned on the
section of tubing at a place spaced from the asscciated
end of the latter to provide four corrugations of the tub-
ing between such associated end and ring. ~ These four
corrugations are then flattened on top of the threaded
steel ring to lock the latter in place on the tubing and
to provide a substantially rigid portion 21 of tubing in
which a gas or fluid-tight seat 22 for the coupling mem-
ber 18 may thereafter be formed (note FIG. 2) and which
at the same time will act as part of the union fitting in
the application of the connector to a gas appliance or
piping.

The foregoing operations complete the construction
of the connector in the form in which it is supplied to
the user. As shown in FIG. 1 of the drawings, the flat-
tened corrugations in each of the end portions- 21 of the
thus completed connector form a compact, solid mass of
annular shape and high rigidity. The inner corrugated
aluminum wall 12’ in each end portion 21 may have the
same thickness. as inner wall 12, or may be thickened
by applying sufficient pressure in the flattening of the
corrugations to cause the aluminum located between the
collapsed walls 11’ of brass in end portion 21 to be ex-
truded into such wall 12’. Before forwarding the con-
nector to the user, the nuts 13 may be screwed onto the
threaded portions 17 of the coupling members 18 sufli
ciently to assure that the assemblage will stay together
during shipping and handling. -

It wiil be noted in the drawings that the coupling mem-
bers 18 each include a body portion which is flattenec
on its exterior surface for wrench engagement and whict
has an internally threaded portion 25 to receive :
threaded part of a gas appliance or gas piping. The pas
sage defined by the internal thread 25 communicates witk
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a reduced passage 26 extending through the threaded
portion 17 of the coupling member. At the outer end of
passage 26, the coupling member is' provided with a
conical outer surface 27 adapted to enter into the Oppos-
ing associated end portion 21 of tube 16. When the
associated coupling menibers 13 and 18 are screwed to-
gether on an end portion 21, the end 27 of coupling
miember 18 is forced into the passage of such end portion.
Under the pressure applied to the coupling members, the
aluminum material engaged by the coupling end 27 is
caused to flow so as to progressively form the conically-
shaped seat 22, the seating surface of which will perfect-
Iy mate with every portion of the comical surface of
coupling end 27 and together with the later will form a
joint that is leak-proof and capable of passing ail tests
to which it may be subjected for certification.” As is
shown in FIG. 2 of the drawings, in the formation of
the seat 22 the terminal edge of the cutermost brass wall
11" in tube portion 21 is bent in a curved fashion so that
it forms, in part at least, the outer edge portion of the
seat 22. This bent brass edge smoothly joins with the
aluminum which has been caused to flow inwardly both
longitudinally and radially so that at the inner end of
the seat the diameter of the opening therethrough is less
than the inside diameter of the compound tube 18, The
coupling end 27 during this working of the aluminum
has a tendency also to form a slight shoulder 28 of alumi-
num at the inner end of the seat 22, which shoulder en-
hances the gas-tight connection formed between the cou-

pling end 27 and seat 22. To complete the formation of -

the seal, the coupling end 27 is advanced in a longitu-
dinal direction until the flat shoulder 29 formed on the
coupling member 18 at the inmer terminus of end 27
:ngages the terminal end of the tube portion 21. Thus,
he complete seal is accomplished by the engagement of
he coupling end 27 with the seat 22 and shoulder 28,
ind by the engagement of the shouider 29 with the termi-
12l end of the tube end portion 21. In certain situations
he coupling end 27 may be advanced into the end poi-
ion 21 a distance greater than its length in a longitudinal
lirection, in which case, the seat 22 will extend a greater
listance into the end portion 21 and the outer corruga-
ions forming such portion may be somewhat expanded.
Che terminal end of these expanded corrugations how-
wver will still form a seal with the fiat shoulder 29 which
s of sufficient width to take care of such expansion. If
t is found mecessary to disconnect the coupled end por-
ion 21 for any reason, a new connection may be made
a the manner above described without the necessity of
rying to match the previously engaged surfaces of the
>int, since as pressure is applied to the coupling mem-
ers the aluminum in the end portion 21 will be caused
> flow to form a perfect seal with the exterior surface
f the coupling end 27 and a new seal will be formed
etween the end of the tube and shoulder 29.

While I have hereinabove described and illustrated in
1e accompanying drawings a preferred embodiment of
1y invention, it will be understood by those skilled in
ie art that various changes and modifications may be
1ade therein without departing from the spirit of the in-
ention or the scope of the appended claims.

I claim:

1. A gas appliance connector comprising a flexible
wetallic composite tubing constituted of a plurality of
>mplete tubes positioned one within the other, each of
id complete tubes being a corrugated flexible metallic
ibe and the opposed surfaces of said tubes being con-
guous throughout the corrugated lengths of such tubes,
le inner of said tubes being composed of a metal which

softer than the metal of the outer tube, is deformable
ader low torque tightening and will withstand a tem-
srature of 1000° F. without melting, a solid ring secured
jacent an end portion of said tubing, the end of said
bing beyond said ring being longitudinally compressed,
first coupling member connected to said tubing by said
ng, and a second coupling member threadedly engage-
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able with said first coupling member and having on its
inner end a projecting solid conically-shaped member in-
sertable into said compressed end portion of the tubing
and a transverse shoulder located outwardly of said coni-
cally-shaped member and engageable with said tubing
end upon such insertion of said coupling member end,
said first coupling member being rotatably engaged with
said solid ring and adapted to carry said solid ring and
the tubing secured thereto axially in engagement with said
conically-shaped member upon threaded engagement of
said first and said second coupling members, and the
smaller diameter of the exterior conical surface on said
conically-shaped member being substantially equal to but
not greater than the internal diameter of the corrugated
tubing, said coupling member end being operable under
pressure applied to said coupling members and the result-
ing longitudinal forces creaied between said solid ring and
said coupiing member end to cause an exirusion of the
metal of the inner layer of tubing engaged by said end
on said compressed end portion such as to cause such
extruded metal to form a seal with said coupling member
end, said engaged parts of said tubing including said
extruded metal of the inmer layer of tubing, and said
coupling member end coacting to provide a leakproof
joint between said tubing and said second coupling mem-
ber.

2. A gas appliance comnnector comprising a flexible
metallic composite tubing constituted of a plurality of
complete tubes positioned one within the other, each of
said complete tubes being a corrugated flexible metallic
tube and the opposed surfaces of said tubes being con-
tiguous throughout the corrugated Iengths of such tubes,
the outer of said tubes being made of brass and the inner
of said tubes being made of deformable aluminum, a
solid ring secured adjacent an end portion of said tub-
ing, the end of said tubing beyond said ring being lon-
gitudinally compressed, a first coupling member connected
to said tubing by said ring, and a second coupling mem-
ber threadedly engageable with said first coupling mem-
ber and having on its inner end a projecting solid coni-
cally-shaped member insertable into said compressed end
portion of the tubing and a transverse shoulder located
outwardly of said conically-shaped member and engage-
able with said tubing end upon such insertion of said
coupling member end, said first coupling member being
rotatably engaged with said solid ring and adapted to
carry said sclid ring and the tubing secured thereto axial-
ly in engagement with said conically-shaped member upon
threaded engagement of said first and said second cou-
pling members, and the smaller diameter of the exterior
conical surface on said cenically-shaped member being
substantially equal to but not greater than the internal
diameter of the corrugated tubing, said coupling member
end being operable under pressure applied to said cou-
pling members and the resuliing longitudinal forces
created between said solid ring and said coupling member
end to cause an extrusion of the aluminum metal of the
inner tube engaged by said end on said compressed end
portion such as to cause such extruded metal to form a
seal with said solid coupling member end, said engaged
parts of said tubing including said extruded aluminum
metal of the inner tube, and said coupling member end
coacting to provide a leakproof joint between said tubing
and said second coupling member,

3. A gas appliance connector comprising a flexible cor-
rugated tubing having a plurality of the corrugations at
one end thereof flattened under longitudinal compressions,
the compressed end portion of said tubing having a lining
of substantial thickness constituted of softer material than
the material forming the exterior wall of said tubing,
the material of said lining being deformable under low
torque tightening and capable of withstanding a tempera-
ture of 1000° F. without melting, a first coupling meniber
connected to said tubing, and a second coupling member
threadedly engageable with said first coupling member
and having on its inner end a projecting solid member




25,653

5

insertable into said lining of said compressed end por-
tion and having a conically-shaped exterior surface en-
gageable with said lining, and said inner end having a
transverse shoulder located outwardly of said projecting
member and engageable with said tubing end upon such
insertion of said coupling member end, said first cou-
pling member being engaged with said tubing and adapted
to carry said tubing axially into engagement with said
conically-shaped exterior surface upon threaded engage-
ment of said first and said second coupling members, and
the smaller diameter of said comically-shaped exterior
surface being substantially equal to but not greater than
the internal diameter of the corrugated tubing, said cou-
pling member end being operable under longitudinal pres-
sure applied through said coupling members to cause an
extrusion of said lining material engaged by said end
such as to cause such extruded lining material to form a
seal with said inner end, said engaged parts of said tub-
ing including said extruded lining material, and said cou-
pling member end coacting to provide a leakproof joint
between said tubing and said second coupling member.

4. A gas appliance connector comprising a flexible me-
tallic composite tubing constituted of a plurality of com-
plete corrugated flexible metallic tubes positioned one
within the other, the outer of said tubes being composed
of a relatively hard metal providing the tubing as a whole
with sufficient strength to withstand substaniially high
stresses without leakage and becoming detached, and the
inner of said tubes being composed of a metal which is
softer than the metal of the outer tube and is deformable
under low torque tightening, said tubes of hard and soft
metals at, at least, one end of said composite tubing being
similarly deformed to provide said tubing at said one end
thereof with an integral annular coupling member receiy-
ing portion symmetrical with respect to the longitudinal
axis of said tubing and having an axial configuration dif-
ferent from that of the corrugated body of said tubing, a
first coupling member operatively connected to said one
end of said tubing, and a second coupling member coop-
erative with said first coupling member and having on its
coupling end a projecting member having an outer coni-
cally-shaped surface inserted into said annular portion at
said one end of the tubing, the dimensions of such outer
conically-shaped surface being such that the small end of
said projecting member telescopes into said annular end
portion, and the inner wall of which annular end portion
is distorted by engagement with the increasing diameter
of said projecting member, said projecting member being
operable under pressure applied to said coupling mem-
bers to cause an extrusion of the soft metal of the inner
tube engaged by said projecting member so as to further
deform such engaged soft metal relative to and against
the hard metal of the portion of the outer tube encircling
such engaged soft metal and around and in contact with
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said projecting member so as to cause such extruded sofi
metal to form a seal with the outer conical surface of
said projecting member providing a leakproof joint be-
tween said flexible composite tubing and said coupling
members.

5. The gas appliance connector claimed in claim 4, in
which said second coupling member has a transverse
shoulder located outwardly of said projecting member
thereof and engageable with said one end of the tubing
upon such insertion of said projecting member, said trans-
verse shoulder coacting with said projecting member, and
said engaged parts of the tubing including said extruded
metal of the inner tube, to provide a leakproof joint be-
tween said tubing and said second coupling member.

6. The gas appliance connector claimed in claim 4, in
which said deformed one end of said tubing has a con-
figuration enabling the securement of said first coupling
member to said tubing and providing a seat for said pro-
jecting member of said second coupling member, the outer
of said tubes in said tubing being constituted of brass of
sufficient hardness to provide in the deformed end of said
outer tube the strength to retain said first coupling mem-
ber on said tubing, and the inner of said tubes being made
of deformable aluminum and providing in the deformed
end of said inner tube the seat for said projecting member
of said second coupling member.
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