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This invention relates to improvements in col 
lapsible tubes and more particularly it pertains 
to a novel construction of head and body con 
nection for articles of this type. 

It has been proposed to form the body of col 
lapsible tubes from paper, regenerated cellulose 
materials and similar materials which in them 
selves are possessed of practically no rigidity. 

Since the head of the completed tube is formed 
. of metals, plastics, and similar materials pos 
sessed of a high degree of rigidity, a satisfactory 
construction for effectively securing the head 
within one end of the tube body has presented 
a serious problem which to my knowledge has 
not previously been satisfactorily solved. 

It is the object of the present invention to pro 
vide a novel construction of joint between the 
head and the body of a collapsible tube which 
construction is particularly adaptable to col 
lapsible tubes wherein the body is formed of 
paper, regenerated cellulose and similar mate 
rials having a negligible degree of rigidity. 
Such tubes of the type mentioned with which 

I am familiar fail, at the joint between the tube 
body and the head under pressure built up within 
the tube resulting from the action of collapsing 
the tube, to discharge the contents thereof. 
A feature of the invention resides in a novel 

construction whereby a secure bond between the 
tube body and the head may be obtained. 
Another feature of the invention resides in a 

novel construction whereby the tube body is re 
inforced at its joint of connection with the head. 

Still another feature of the invention resides 
in a novel construction whereby the internal 
pressures, particularly those pressures exerted in 
a direction radially of the axis of the tube, are 
reduced to a minimum at that point where the 
tube body and head join with each other. 

Still another feature of the invention resides 
in the provision of a smooth inner surface in the 
direction of ?ow of the contents of the tube in 
its discharge from the tube. 

Still another feature of the invention resides 
in a tube of smooth contour having no projection 
or overhang of the shoulder. This is important 
to the use of present day automatic ?lling equip 
ment. 
In the accompanying drawing, there is illus 

trated a tube constructed in accordance with the 
present invention, the drawing also illustrating 
one method by which such a tube has been suc 
cessfully produced upon a commercial scale. 
In the drawing, ' 

Figures 1 and 2 illustrate schematically, the 

GI 

10 

20 

25 

30 

35 

45 

2 
?rst and second steps of the method employed in 
the production of a tube constructed according 
to the present invention, 

Figures 3 and 4 are similar views, illustrating 
respectively the third and fourth steps of the 
method, and; 
Figure 5 is a fragmentary longitudinal sectional 

view of a tube constructed in accordance with the 
present invention. 
Referring to the drawing and particularly to 

Figure 5, the body of the tube is designated I0, 
the head thereof being designated l2. 
The body Ill, as heretofore stated, is formed 

in any desired manner of such material as is 
possessed of little or no rigidity such as paper, 
regenerated cellulose and similar materials and 
hence is yieldable in practically all directions. 
The head 12 may be formed from any suitable 

material having a high degree of rigidity, plas 
tics being one example of a material which has 
been successfully employed. 
The head has a relatively thin walled main 

body portion I 4 and is so shaped as to provide 
an inner cavity I5, the walls of which converge 
into a discharge passage I6, leading through a 
neck I ‘I which may be externally threaded to 
receive a closure cap, not shown. 
Extending from the main body portion I2 of 

the head there is an annular ?ange I8 which 
de?nes the larger open end of the cavity I5. 
This ?ange I8 has an inner diameter substan~ 

tially equal to the inner diameter of the larger 
open end of the cavity I5. Its outer diameter is, 
however, less than the diameter of the main body 
portion I2 of the cap and as clearly illustrated in 
the drawing, also less than the inner diameter 
of the tube body. 
The aforedescribed construction provides an 

annular shoulder I9 which extends around the 
exterior of the main body portion of the cap and 
also an annular intervening space between the 
outer face of the ?ange I8 and-the inner face 
of the Wall of the tube body when the ?ange I8 
is inserted into an end of the body in the attach 
ment of the head thereto. 
The free edge of the flange I8 is beveled to 

provide an outwardly disposed angular face 20 
which extends throughout the length of the free 
edge of the ?ange 18. 
By this construction, it will be apparent that 

the space between the outer face of the ?ange 
I8 and the inner face of the wall of the tube 

body I0 increases in its lateral dimension ad 
55 jacent the beveled ‘free edge of the ?ange, the 
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purpose of which construction will be hereinafter 
particularly pointed out. 
In securing the head in one of the ends of 

the tube body, the ?ange l8 of the head is in 
serted into the body in spaced relation to the 
inner surface thereof and the two elements are 
secured together by a bonding adhesive of a high 
ly volatile nature and which is characterized by 
a pronounced ability to shrink during the setting 
period, and which is preferably transparent when 
set. One example of an adhesive having the 
aforementioned characteristics is similar to the 
commercial product marketed as “Duco household 
cemen .” 
A su?icient quantity of bonding adhesive is . 

employed to envelope the end of the tube body 
forming a relatively thin band '26 on the outer 
face thereof adjacent the head member, enclose 
the end edge of the tube body to secure the band 
to the shoulder I9 by adhesion as indicated by 
the web 21, ?ll the space between the tube body 
and the outer face of the flange l8 of the head 
member to provide a ring 28 to connect the 
?ange and tube body together by adhesion, and 
to forman annular ring or shoulder 29 upon 
the interior of the tube body, which shoulder 
has an angular inner face 30 which merges with 
the inner edge of the bevel 20 of the ?ange 18 
as at 3|, and which forms a continuation of said 
?ange. 
By reference to Figure 5 of the drawing, it will 

be apparent that the construction illustrated and 
described provides an inner surface of tube and 
head in which there are no obstructions or hin 
derances to the flow of contents of the cap at the 
joint between the body and the head. Instead, 
this ?ow of material is facilitated and internal 
pressures exerted in a direction radial of the 
axis of the tube body are reduced to a mini 
mum by the angular face 30 of the annular shoul 
der 29. ' 

Having described the construction, I will now 
described one method by which this construction 
has been successfully produced on a commercial 
scale. ' 

In Figure 1 of the drawing, the reference nu 
meral 40 designates a suitable receptacle which 
contains a suitable bonding adhesive 4! of the 
type aforementioned which is maintained at a 
constant level which has been predetermined to' ‘ 
insure the proper amount of adhesive adhering to 
the end of the tube body, when it is withdrawn. 
As illustrated in Figure 2‘ of the drawing, the 

end of the tube body I. is submerged in the adhe 
sive to a point where it engages the bottom of -' 
the receptacle. _ 
The tube body is next withdrawn from the ad 

hesive with the proper amount of adhesive en 
veloping the end thereof as indicated at 42 in 
Figure 8. ' ' 

The bonding adhesive being of a highly vola 
tile type, as heretofore mentioned, a'thin ?lm 
or skin immediately forms upon the outer portion 
thereof. This thin ?lm or‘skin serves to retain 
the body of adhesive in approximately the shape 
or form in which it is illustrated in Figure 3 un 
til the end of the tube body is positioned upon 
the head. - ' ' 

The head is held in a suitable support, not here 
in illustrated, inthe position in which it is illus 
trated in Figures 3 and 4 and the end of the tube 
body is forced over the flange I8 thereof to a 
‘point where the de?ning edge of the tube‘ body 
closely approaches but does not contact the shoul- - 
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der IQ of the head. This position of the parts is 
illustrated in Figure 4 of the drawing. 
Upon movement of the tube body to its ?nal 

position upon the head, as just described, the 
bonding adhesive takes the forms in which it is 
illustrated in Figure 4. The aforementioned skin 
preventing the adhesive from running down the 
shoulder l9. 
With the parts in this last mentioned relation, 

the bonding adhesive is permitted to set, to form 
the completed bond between the tube body and 
the head. 
During the setting period, the bonding adhe 

sive due to its pronounced ability to shrink, as 
sumes the form in which it is illustrated in Fig 
ure 5 of the drawing. 
'The relatively thick bead-like portion 50 in 

Figure 4, shrinks to form the annular ?ange 29 
having the angular face 36, while the relative 
thick outer ?lm iii of Figure 4 takes the, form 
of the relatively thin skin portion 26 of Fig 
ure 5. 

It has been found in actual practice that the 
portion 5| of the bonding adhesive shrinks dur 
ing the setting period, su?iciently to form in e?ect, 
a contracted band which ?rmly grips the tube 
body to the ?ange of the head. 
From the foregoing description and accom 

panying drawing, it will be understood I have 
turned a bonding adhesive which might be one 
of any which has an a?inity for the materials 
from which the tube body and head are con 
structed, from an adhesive, which is usually a 
microscopically thin ?lm, into a ring structure 
'29 having de?nite thickness, and which ring is 
substantially triangular shape in cross section. 
The ring 29 joins the inside of the tube body 
to the beveled ?ange of the head 12 and forms 
a funnel-shaped structure which guides the con 
tents of the tube into the head l2 during a dis 
pensing operation, instead of giving the con 
tents a chance to wedge between the inside wall 
of the tube body and the outside wall of the 
?ange i8. 

Also, the external band or ring 26 which en 
circles the outer wall of the tube body has a 
de?nite thickness and serves two purposes; ?rst, 
it forms a seamless substantially invisible band 
of set bonding adhesive to prevent the body of 
the tube from unwinding (when made of wound 
sheets), or from spreading under pressure from 
the contents of the tube. Second, the band or 
ring 2'6, by reason of its engagement with the 
shoulder if) of the head (2, provides a bond be 
tween the tube body and the plastic head 12. 
Thus it will be understood that the tube body 
and plastic head are joined together inside and 
outside which prevents pressure of the contents 
of the tube body from forcing the head outward 
of the tube body. The band or ring 26 has a 
predetermined thickness, greater than what may 
betermed a ?lm of adhesive. 
Having thus described the invention, what is 

claimed as new and what I desire to secure by 
Letters Patent of the United States, is: 

1. In a collapsible tube, a tube body, a rigid 
head member having an annular ?ange extend 
ing into one end of the tube body, an annular 
exterior shoulder provided on said head mem 
bar at the base of said ?ange and extending 
beyond the circumferential plane of the side wall 

7 of the tube body, an outwardly facing bevel sur 
face provided on the free edge of said ?ange, an 
annular plastic ring isposed between the bevel 
surface of ‘the ?ange and the inner side wall 
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of the tube body and connected thereto by ad 
hesion, an outer plastic binding band surround 
ing the tube body adjacent said head member, 
and a plastic web connecting the exterior of 
the side wall and adjacent end edge of the tube 
body to said shoulder by adhesion thereto, said 
plastic web being integral with said plastic bind 
ing band. 

2. In a collapsible tube, a tube body, a rigid 
head member having an annular ?ange extend 
ing into one end of said tube body, an annular 
exterior shoulder provided on said head mem 
ber at the base of said ?ange and extending 
beyond the circumferential plane of said tube 
body, an outer seamless plastic binding band 
surrounding the tube body adjacent said head 
member and adhesively securely to the exte 
rior of the side wall of the tube body, and a 
plastic web connecting the adjacent end edge 
of the tube body to said shoulder and being 
integral with said plastic binding band. 

3. In a collapsible tube, a tube body, a rigid 
head member having an annular ?ange extend 
ing into said tube body,,an annular exterior shoul 
der provided at the outer end of said ?ange 
and extending beyond the exterior circumferen 
tial plane of the side wall of said tube body, an 
outwardly facing bevel provided on the free inner 
end of said ?ange, an inner ring of plastic in 
terposed between said ?ange and the inner wall 
of the tube body and extending inwardly beyond 
the bevelled end of the ?ange and secured to ad 
jacent surfaces by adhesion thereto, an annu 
lar plastic band extending about the exterior of 
the tube body adjacent the head member, and a 
connecting plastic web interposed between the 
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shoulder and the adjacent end edge of the tube , 
body and secured thereto by adhesion, said plas 
tic web being integral with the inner ring and 
said band. 

4. In a collapsible tube, a tube body, a rigid 
head member having an exteriorly reduced an 
nular ?ange forming a positioning stop shoulder 
at the outer end thereof, said ?ange telescopi 
cally fitting into one end of the tube body, an 
exteriorly bevelled surface provided at the free 
inner end of the ?ange and cooperating with 
the adjacent inner wall of the tube body to pro 
vide an annular cement-receiving trough, a liq 
uid cement plastic ?lling the trough, said liq 
uid cement plastic containing a highly volatile 
solvent forming, when set, a bonding ring with 
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6 
in the trough which joins the bevelled surface 
of the ?ange with the inner wall of the tube 
body, a ?at seamless band formed of the same 
liquid cement plastic extending about the ex 
terior of the tube body and a plastic web inte 
gral with the band and interposed between the 
stop shoulder and the adjacent end of the tube 
body for joining the same with the position 
ing stop shoulder, whereby the ?nished col 
lapsible tube is substantially smooth through 
out its outer surface when the plastic cement 
has set. 

5. In a collapsible tube, a tube body, a rigid 
head member having an exteriorly reduced an 
nular ?ange ?tting into one end of the tube 
body, ‘an annular exterior shoulder provided at 
the outer end of said ?ange, an annular bev 
elled surface provided on the exterior of the 
free edge of the ?ange and cooperating with 
the inner wall of the tube body to provide an 
annular receptacle, a transparent cellulose nor 
mally liquid cement ?lling the receptacle, said 
cellulose liquid cement having a strong affinity 
for the tube body and head member and, when 
set, forming a hard solid ring joining the ?ange 
to the inner wall of the tube body, a ?at trans 
parent seamless band encircling the exterior of 
the tube body adjacent the head member, said 
?at transparent band being formed of the same 
cellulose liquid cement, and a plastic connect 
ing web interposed between the shoulder and ad 
jacent end edge of the tube body and being inte 
gral with said band whereby the tube body and 
head member are joined together both interiorly 
and exteriorly. 

RICHARD E. PAIGE. 
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