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1 Claim.

This invention relates to collapsible metal tubes
for dispensing, particularly to those tubes that
are provided with impervious liners.

While collapsible tubes comprising tubular side
wallg of single thicknesses of metal are in com-
mon use, and for containing some products are
more or less satisfactory, there are weaknesses
in such tubes that render them wholly unsuitable
for containing many kinds of product. For ex-
ample, certain products are of such nature as
$0 be contaminated by metal of any sort usable
in tubes, and similarly certain cheap metals, as
lead, are unsuitable as they contaminate a wide
variety of products that might otherwise be
packed in them. Additionally, it has been found
impractical to produce tubes that are entirely
free from pin holes and minor imperfections,
which, although they may be so small as to be
invisible, permit escape of the contents of the
tube or admission of air, particularly after the
tube has been used and the walls flexed during
such use. Similarly, the walls of such tubes, re-
gardless of the metal of which they are made,
are subject to crystallization and cracking after
being subjected to a few flexing operations in
normal use. These weaknesses render such tubes
unsuitable for packaging many commodities that
could otherwise be marketed in them, and de-
tract considerably from the degree of their use-
fulness in the fiields in which they are to be
used. . :

It has been proposed to use various sorts of
liners inside of collapsible metal tubes in order
to overcome these difficulties, but such liners have
not been entirely satisfactory, due principally to
the lack of provision for satisfactorily securing
the liners in proper position within the tubes, and
sealing the liner to the tube at the discharge end
of the tubes.

The principal object of the present invention
is the provision of novel means for securing an
impervicus flexible liner within a flexible metal
collapsible tube and sealing such a liner to the
tube at the discharge end thereof, whereby the
liner is permanently fixed in proper position
within the tube, this being accomplished with-
out weakening the tube structure or the liner,
and without rendering either liable to injury dur-
ing the normal use of the tube.

In the accompanying drawing:

Figure 1 is a longitudinal median sectional
view of lined collapsible metal  tube assembly
wherein the invention is embodied.

Figure 2 is a sectional view on line 2—2 of
Figure 1.
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Figure 3 is a perspective view of a liner for
use in g coliapsible tube.

Figure 4 is a perspective view of a device for
securing g tubular liner within a collapsible tube.

Figure 5 is a fragmentary sectional view of a
lined tube wherein is mounted a modified form
of securing device.

Figure 6 is a perspective view of the securing
device of Figure 5.

Describing the drawing in detail, and referring
to Figure 1, an unfilled collapsible tube is illus-
trated as including a tubular side wall 7 and an
end wail 8 that terminates in a threaded nipple
9, provided with an outlet passage 18. This tube
structure is arranged in accordance with stand-
ard prior practice.

Within the tubular side wall 7 is mounted a
liner 1, which, as shown in Figure 3, may be &
simple tubular structure, open at both ends, and
which is so arranged within the tubular wall of
the tube as to be parallel to the latter and have
its outer surface in engagement with the inner
surface thereof. The forward end of the liner
abubs the inner surface of the end wall 8. In
order to adequately secure the liner in position
in relation to the tubular wall 1, and to seal the
forward end thereof to the said wall, a securing
member, designated generally as 12, is arranged
within the liner in such fashion as to press it
securely against the surrounding surface of the
tubular side wall 7.

The member {2 preferably comprises a gen-
erally cylindrical body of limited axial extent
having a peripheral surface {3 that is shaped
to conform to the configuration of the inner sur-
face of the tubular wall T adjacent the end wall
8, a forward surface I8 that is shaped to conform
to the configuration of the inner surface of the
end wall § against which it is engaged, a fiat
rear surface 15, and rounded rear edges {6 con-
necting the peripheral and rear surfaces. The
member is also provided with a central bore 11
for registration with the outlet passage 18 of the
collapsible tube.

In assembling the structure the liner 11 is in-
serted into the tube blank, the securing member
§2 is inserted through the open rear end of the
blank inside of the liner and is pressed home to
engagement with the end wall 8 of the tube.
Tube blanks produced by present manufactur-
ing methods have a very slight inward taper
from the rear end toward the discharge end,
such taper being sufficient to permit ready in-
sertion of the securing devices 12, and to insure
proper outward pressure being by them exerted
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upon liners with which they are assembled in
tubes in the manner illustrated.

When so positioned in a lined tube, & securing
device of the kind in question presses the liner se-
curely against the surrounding side wall in an
area of the said side wall that is held against out-
ward distortion by the adjacent end wall 8, so
that a permanent and secure asssembly is made,
there being sufficient taper of the tube wall 7 to
afford a slight wedging effect that is sufficient
to render the assembly secure against accidental
displacement of the liner during use, and to
seal the liner to the tube wall. The peripheral
surface {3 of the member {2 also supports the
side wall T against accidental inward distortion,
and the forward surface {4 affords support to the
end wall 8, so that the member {2 exerts a con-
siderable strengthening effect upon the tube
structure at its discharge end. The rounded rear

edge of the member (2 avoids culting of the metal ¢

wall T by inward flexing of the wall during serv-
ice.

In the modified form of securing device illus-
trated in Figures 5 and 6, the body of the securing
device is identical with that previcusiy described
and similar numerals are applied to it. It differs
from the previously described member in being
provided with a pipette, or tubular element ig,
which is mounted in the bore {7 and which is ex-
tended forwardly of the forward surface i4 of the
member a sufficient distance to penetrate the
bore 18 of the nipple § when the device is mount-
ed in a collapsible tube. The structure is par-
ticularly valuable when the material of which

the structure of the collapsibie tube is made is -

of a kind that may contaminate the product to
be packaged therein, since the liner, the securing
member 12, and the pipette {8, serve to prevent
contact between the contents of the tube and any
part of the tube structure.

The liner used may be of any suitable mate-
rial and of any desirable structure. Paper of suib-
able weight and characteristics to resist re-
peated flexing without rupturing is suitable for
many products, but other impervious fexible ma-
terial may be used with equal advantage. The
material of the liner may be coated or impreg-
nated with suitable material to prevens seepage
or other peunetration by the material with which
it is used. The liners may also vary in structure,
for example, the liner of Figures 1 and 2 is shown
as a single thickness, spirally cverlapped, and the
liner {9 of Figure 5 is shown as o miiltinle layer
spiral. Other forms may chviously ba substituted,
and the thickness of the lineis may be regulated
in accordance with the severity of conditions to
which they are subjected during ejection of the
contents of the tubes.

Similarly, considerable selestion may be ezer-
cised in the choice of materials of which the se-
curing members {2 are made. Suitable materials
are cork, rubber, paper, plastics, but I regard
wood as preferable, particularly because of its
quality of absorbing fluid from the contents of
the tube, and in consequence of such absorption
swelling and slightly expanding, wheraby the as-
sembly of securing member, liner, and tube is
made more secure after illing of the tube. Addi-
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tionally, selection between different kinds of
wood, made with relation to the nature of the
fluid constituents of the packaged product, per-
mits a certain degree of control of the amount
of expansion of the wooden members when used
with different packaged materials, as different
woods will have different capscities for absorb-
ing different liquids.

After the tube has been filled, the closing by
crimping the rear end seals the liner, the liners
preferably being made long encugh to be engaged
and folded in the crimped structure, but shorter
than the tubes, so as not to project from the closed
tubes.

One peculiar advantage of securing devicss
constructed and arranged as herein disclosed is
that during use of the tubes in which they are
mounted, the working of the metal walls, which
are somewhat ductile, tends to ferm the walls
about the members, particularly about the ne-
ripheral surfaces and over the vear edges, there-
by increasing the security of the assembly as use
of the tube progresses. This forming of the metal
tube walls aboubt the members progresses until
the members arve secureiy locked to the liners
and tubes. As heretofore mentioned, the rounded
rear edges of the members avoid cutting of the
tube walls during this working and forming of
the walls.

Apart from the just described pecular advan-
tage of the members in question, this inventicn
provides a simple means of adequately securing
a flexible liner within a metal collapsible tube,
and sealing the liner to the tube, without mate-

rially increasing the cost of the tube either by

material or labor expenses, the liners and secur-
ing members being of inexpensive material and
capable of manufacture by quantity production
methods, and the assemblies are readily and
quickly made.

From the foregoing the construction, cperation,
and advantages of the herein-described inven-
tion will be readily apparent, and i} is to be un-
derstood that changes in the size, shape, propor-
tions, and minor details may be resorted to with-
out departing from the scope of the invention
as set forth in the appended claim.

T claim:

A collapsicle tube structuve of the character
described, inciuding g collapsible tubular body
having a forwardly extending internally tapered
end wall formed with an axially extending bore,
g tubular iner frictionally engaged within said
body and having its forward end sbuiting the
tapered end wallat substantially the inner end of
the Istter, ax ansibie cylindrical plug of
moisture~-absorbing matarial frictionally engaged
within the liner angd of 2 size to force the lattar
innto engagement with saigd hody, s2id plug having
an axial bore alined with the % named boie
and a forwardly tapered end to conformediy
engage inner surface of the end wail of tre
body, and a tubuisr conduit carried within the
bore of the plug and having g free end engageabls
within the bore of the end wall of the body,
Whereby said plug will expang outwardly againgt
the liner under the influence of absorbed moijs-
ture 50 as to bingd the Lner Wwithin said body.
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