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CONTRACTUAL ORIGIN OF THE INVENTION
The United States Government has rights in this inven-

tion pursuant to Contract No. W-31-109-ENG-38 between the

_U}'S. Department of Energy and Argonne National Laboratory.

BACKGROUND OF THE INVENTION.
~ The present invention relates to a connecting arrangement

in general, and more particularly to an arrangement for con-

necting and sealing two members, one of which surrounds the

other with annular clearance and may be used to carry fluid.
Connecting arrangements for the above .purpose are
already known in the art. They are used, for instance, for

connecting a sleeve or a bushing to a shaft extending there-

‘throﬁgh. It is known that connectors can be made of two

annular parts or ferrules that whén forced together make a
seal such as shown in U. S. Patent 4,076,286; dated
February 28, 1978, to Spontelli. Thése prior art connectors
could be overtighténed causing a shoulder as shown in the
patent, Fig. 1, item 68, to shove into the wall without stoo,
thereby damaging an inner métal tube wall.

It is therefore, an object of this invention to provide

a connector that cannot be overtightened, thereby preventing .
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the damage of an inner tube wall.

| It is another object to provide a connectorAthat pro-
vides a vacuum-tight seal between an inner tube and outer.
tube or encasement;

Additional‘objects, advantaées and novel features of
the. invention will be set-forfh in part in the description
which follows, and in paft,willvbécome apparent to those
skilled in the art upon examination of the following or may
be learned by practice of the invenfion. The’objects and

advantages of the invention may be realized and attained by

. means of the instrumentalities and combinations particularly

poihted out in the appended claims.
| SUMMARY OF THE INVENTION
A connector arrangement is provided to form a seal
between an inner tube and an outer tube. The connector

consists of two ferrules encompassing the inner tube and

.surrounded by the outer tube. Each ferrule has a wall

encompassing the inner tube opening inclined relative to a

~:longitudinal axis of the inner tube opening forming a convex

surface on one. terrule and a .concave surface on the other

ferrule. A flange is located on fhe inclined wall of the
ferrule adjacent to opposing wall edge of the hating fer-
rules. Thé ferrules are forced togéthér causing the deform-
able flangés to deform to engage the inner tube and the outer
tube to formAa seal. The mating inclined surfaces impinge
upon each other thereby preventing overtightening and pﬁnc—

ture of the inner tube.
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.BﬁlEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is alsection showing the feffules and inner tube
and outer‘encasement.' |

Fig. 2 is a section showing the assembly to force the
ferrules tbgether.

Eig. 3 is a section showing the ferrules swaged together.

DETAILED DESCRIPTION O? THE PREFERREDAEMBODIMENT

Réfefring to Fig. i, there is shown“a'device fér sealihg

an outer tube 10 or encasement to an inner tube 1ll. Two

ferrules 12 and 13 are surrounded by an outer tube 10 and

.éhéompasé inner tubing 11.  The inner metal tube 11 may be

used for carrying a fluid. Tubing 11 méy be thin-wall tubing

and if so, there is a danger of cutting the tubing with a

.ferrule~type seal as shown by the prior art,

Ferrule 13 has a wall 14 that is'inclined relative to

a'longitudihal‘axis‘20 of the inner tube'll;Athereby forming

ca cbnvex surface. Ferrule 12 has a wall 15 that is inclined.

rélatiVe to the longitudinal axis 20 of the inner tube 11,

“thereby forming avconcave surface. On both walls 14 and 15

afe one or two flanges, deformable f;anges 16 ‘and 17 and
second flanges 18 and 19. Deformable flanges are required,
second flanges 18 and 19 may be made for ease of machining
the'ferrﬁles, although for practice of the inventién, only
the deformable flanges are required. If used; flanges 18
and 19 are preferably two to three times as wide as flanges
16 and 17 so that flanges 16 and 17 will deform and less
than one-half the overall width of walls 14 and 15; if more

than half the shoulders should meet. Flanges 16 and 17 mqst'

-3-
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be wide enough tO‘Gefofm to seal to the tube and not so wide
that they will noﬁ deform or if deformed would puncture the
inner tube 11 wall. The angles formed by the flanges with
the inside wéll 21 are nct critical since the wall surfaces
impinge and swage béfore the shoulders meet.

The walls l4Iand 15 may be inclined at a thirty degree
(30°) angle with respcct to the longitudinal axié 20 of the
inner tuce 11. This angle could be varied from approximately
15 to 45 degrees. The walls 14 and 15 should preferably be
inclined at the.same angle for best results,.

The ferrules éfe slip fitted and the clearance between
the'ferrcleé andlthe inner tube 11 and outer tube 10 should
be kept small for best results. If too small, the ferrules
would nct.go‘on-the‘tubing, and with too much clearance, the
dcforﬁing flanges would not engage the inner'and outer tubing
when deformed. |

Referring to Fig. 2, there is shown the sealing assembly
with ferrules 12 and 13 being forced together. Threaded
coupling 26 pushes follower 22 against ferrule 13 and ferrule
12 seats . against fixed threéded coupling 24. 4Turﬁing threaded
coupling 26 on to fixed coupling 24 causes ferrules 12 and
13 to swage together at poiht 28 shoﬁn iﬁ‘Fig.‘3. Referring
tc Fig. 3, ferrules 12 énd 13 are shcwn swaged together ac
point 28. For example,Aa torque of 30-ft 15;ﬁ may be
required to cause the ferrules to swage together. PDeform-
ableAflahges l6_and 17 deform to engage the inner tube 11
and outer tube 10. The mating surfaces of walls 14 and 15

impinge on each other so that the ferrules 12 and 13 cannot

-
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‘be overtightened to damage the inner tube 11. Any force

applied éboye thét required to swage the ferrules causes
additional pressure on the mating surfaces, and does not
cause the deformable flanges 16 and 17 to deform further.
The ferrules are ﬁade of a material compatible Qith the
inner tube 11 and outer'tube 10} "Compatible" means that
the materials of the ferrules and tubing will not chemically
interact and the hardness of the ferrule ﬁaterial ié less
than or equal to the hardness of the tubing material so that
the deformable flanges‘will deform. For example, étainless
steel onld bé,used with stainless steel inner tube and

ouferltube.‘ Other materials that could be used include among

-others, copper, plastics and rubber. Plastics and rubber

would not swage, but the same operating principle as for

metal applies. It is toibe understood that the disclosed

‘sealing connector is not limited to circular shaped members.

The ferrules only have to eﬁgage~or seat, not twisfing
together, thus they can be u#ilized with équare; rectanguiaf,
or other shaped membe;s to pfovide a seal with the deforming
flanges.

An eXampie of a cpnﬁector'made for an inner tube having

an outside diameter of 0.230 inch and an outside tube having

-an inside diameter of .442 inch were two ferrules having an

inside diameter of 0.231 inch and an outside diameter of
0.441 inch with the deformable flange having a length of

0.031 inch and the second flange having a length of 0.062

~inch, both flanges of 0.015 inch height. The clearance

between the ferrules and the tubes was 0.00@ inch, this has

been made as much as 0.003 inch.

-5-
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ABSTRACT
VA device is provided_for.sealing an inner tuﬁe and an
outer tube Without excessively deforming the tubes. The‘
device inciudes'tﬁo'ferrules which cooperate to.forﬁ a

vacuun-tight seal between the inner tube and outer tube

.and having mating surfaces such that overtightening is not

possible.





