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This invention relates to ductile metal collap-
sible tubes of the kind used for containing and
dispensing many preducts of liquid, semi-liquid
or paste-like characteristics, particularly such as
are subject to gradual oxidation or deterioration
in air.

Such ductile metal tubes have been only partly
satisfactory due to the inherent tendency of thin
sheets of ductile metal to break when subjected
to working by repeated bending, to which collap-
sibla tube walls are necessarily subjected in use.
Thin sheets of ducti'e metal also are frequently
defective by reason of pin holes or other imper-
fections.

Many efforts have been made to solve the prob-
lem presented by ductile metal collapsible tubes,
since some of the ductile metals, such as tin, pre-
sent qualities that are ideal for tube structures
aside from the noted tendencies to defects.
Thickening the tube walls does not present a

so'ution, since it increases the stiffness of the-

wa’ls until their resistance to bending is bevond
that which can be conveniently overcome. Mul-
tiple walled tubes have been proposed, but have
proved to be stiff, and generally each wall or ply
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is subject to breaking, which permits escape of -

the material by creeping between the plies and

- thus reaching breaks in an outer ply, even though
spaced from breaks in an inner ply.

The principal ohject of the invention is the pro-

of ductile metal, which is substantially free from
leaka~e due to its novel arrangement and which
protects the contents from the entrance of air.

Another chject is to provide such a tube that
is capable of easy manufacture, chiefly by stand-
ard tube manufacturing methods and is capable
of filling and closing by standard practice.

Still another object is the provision of a novel
form of interliner for a tube having multiple
walls of ductile metal, which liner dces not appre-
ciably stiffen the tube wall, and which effectively
stops leakage through the wall assembly by effec-
tively resisting rupture and also preventing
creeving of material from the cuter surface of
the inner wall to the inner surface of the outer
wall,

In the accompanying drawings:

Fig. 1 is a plan view of a completed and closed
tube constructed in accordance with the inven-
tion.

Fig. 2 is a view partly in section of a partly
assembled tube.

Fig. 3. is a partial lengitudinal snctlon tak
on line 3—3 of Fig. 1.
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vision of a novel collapsible tube, formed most'y -
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- Fig. 4 is a fragmentary plan’of the inner. tube
waember used in the assembly.

Deseribing the drawings in detail the collap51—
ki tube assembly therein illustrated comprises
an outer ductile metal tube 5 and an inner ductile
metal tube 8. These tubes are both complete
sub sfantaally standard metal . tubes, the outer
Ce ,mpv sing a gide wall I, an end wall @ .and a
discharge nipple § éxternally threaded to engage
a cap. The inner tube similarly comprises a
cylindrical side wall 19, an end wall {{ and an
externally smooth discharge nipple $2. - The side

-wall 19.0f the inner tube is sufficiently smaller

than that of the side wall 7 of the outer tube
to be received within such outer wall, and provide
a space hetween such walls when they are tele-
scorically assembled.. When the tubes are so as-
sembled their end walls 8 and 14 are in close
contact, and the nipple {2 telescomcally is-re-
ceived within the bore of the nipple 9. .

An interliner {3 is interposed in the space be-
tween the side walls 7.and {0. This liner is made
of sheet material that is impervious to the -ma-
terial to be enclosed in the tube, and is formed
from a sheet as 3 spirally wrapped cylinder. The
stceessive lans of the liner 13 are iree to slip
locally over one another, and the surfaces of the
liner are free to slip locally relative to the side
walls T and 18, any major relative dislocation of
the laps, or of the liner relative to.the side walls
being prevented by the abutment of the forward
edge of the liner against the inner surface of the
end wall 8 of the ouber tube, and the crimping
of the other end of the lmer into the regular
closing fold ‘{4 at the back of the tube.

Various sheet materials may be used success-
fully for the interliner {8, the chief requisite
characteristics of such material being impervi-
ousness to the material to be contained by the
tuhe, resiliency or springiness tending to make
it expand when .coiled, and non-adhesiveness of
the material relative to itself and the metal of
the side walls, either due to the material, sub-
stances with which it may be coated, or the in-
fluence of the material with which the tube is
to be filled. Any reasonable number of laps may
be made, but I regard two complete laps as the
minimum permissible and prefer to use not less
than three complete laps. ,

In assembling the tubes, the spirally: wrapped
or roled liner i3 may be inserted in the side
wall 7 of the outer tube, the inner tube-inserted,
and the two tubes secured together, preferably
by joining the outer ends of their nipples 9 -and
2. This may be accomplished advantageously
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and simply by swaging the end of the inner nip-
ple outwardly, as shown at i5 in Fig. 3. This
assembly is sufficiently secure to maintain the
parts together until the tube is filled and closed,
since the liner {3 tends to expand against the
outer side wall 7, and has liftle tendency to slip
from between the assembled tubes § and 6.

In service, when the inner tube side wall of
such an assembly. becomes broken, or has a pin
hole, the line prevents direct access of leaking
material to the inner surface of the outer side
wall and vice versa. The relatively great length
of the spiral passage extending from the inner
to the outer side wall between the successive laps
of the liner, effectively prevents liquid or semi-
liquid material from reaching the outer side wall
by creeping, and prevents air from entering the
inner tube through leaks in the outer tube, prob-
ably due to the fact that the laps of the liner are
pressed together by compression of the liner be-
tween the side walls, especially when the tube
side walls are vressed in, which pressure makes
-the liner tend to uncoil and expand, pressing the
laps of the liner outward against outer laps
and against the outer side wall 7. This expan-

- sion of the interliner tends to reinforce the outer

side wall, which is stiff enough to retain its shape
after being pressed in. A very effective barrier
against creeping to the outer wall by material es~
caped from the inner tube is provided by this
interliner of spirally rolled sheet material.

It will be noted that in the region adjacent
the end structures 8, 1t of the tube, it would be
possible for material to creep from the inner to
the outer wall structures. As a matter of com-
mon practice the side walls of collapsible metal
tubes increase in thickness as they approach the
front end walls, and this, coupled with the fact
that this region of a tube is not subject to much
bending and working, makes occurrence of leaks
in this region so rare as not to constitute a de-
fect. )

In a tube assembly so constructed the inner
tube side wall may be made very thin, since

20

25

30

35

40

.1t is protected from external injury by the sur- 4§

rounding outer tube side wall and the interliner.
The chief function of the inner tube side wall is
constructional, that is, it positions the inner lap
of the interliner, maintains the laps of the liner
in close contact, and serves as a barrier against
entry of the material between the laps, as would
occur were the liner unsupported and unpro-
tected internally. The thin, ductile non-springy
inner and outer walls prevent sucking of air into

4

the tube through the nipple or elsewhere when
pressure on the tube is released after expelling
a part of the contents notwithstanding the tend-
ency of the interliner to expand, thereby pre-
venting oxidation of the remaining portion of
the contents.

I claim:

1. A collansible tube assembly comprising inner
and outer tubular side walls of thin ductile metal,
means securing said walls together, and an in-
terliner of spirally rolled sheet material imper-
vious to the material to be contained by the tube
and having sufficient springiness to tend to ex-
pand, said interliner being interposed between
said side walls, being free to slip locally relative
to said side walls, and the successive laps there-
of being free to slip locally relative to each other.

2. A collapsible tube according to claim 1,
wherein said spirally rolled inner liner comprises
at least two complete laps.

3. A collapsible tube comprising inner and

_outer tubes each having an end wall provided

with a projecting discharge nipple, and a thin
side wall, the said tubes being telescopically as-
sembled with their end walls closely abutting,
their discharge nipples telescoped, and the side
walls spaced apart, and an interliner of spirally
rolled sheet material interposed between the
side walls and contacting both of them, the sheet
material of said liner being impervious to the
material to be contained by the tube and having
sufficient springiness to tend to expand, and free
to slip locally relative to the side walls, and the
successive plies thereof being free to slip locally
relative to each other.

4. A collapsible tube according to claim 3,
wherein one end of the interliner abuts the end
wall of the outer tube.
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