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Thisinvention relatest0 CollapSible metaltubes 
for dispensing, partiCularly to th0se tubes that 
are provided With imperVious linerS. 
While CollapSible tubes COmprising tubular Side 

Walls of Singie thickneSSes of metal are in COm? 
imon use, and for Containing some products are 
m0re OY less SatisfactOry there are WeakneSSeS 
in Such tubes that render thern Wholly unSuitable 
for COiataining many kinds Of product For eX? 
ample Certain products are of Such nature as 
?0 be Containinated by metal of any SOrt uSable 
in tubes and Similarly Certain cheap metals as 
lead, are unSuitable as they Contaminate a Wide 
Wariety 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 s0 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 t0 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 t0 use Wari0us SOrts of 
linerS inside of Collapsible metal tubes in Order 
to Overcomethese difiCulties, but Such Iiners have 
not been entirely Satisfactory due principally to 
the lack of provision for satisfactorily securing 
the linersin proper position Within the tubes and 
sealing the linerto 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 
impervious flexible liner Within a flexible metal 
collapsible tube and Sealing Such a liner to the 
tube at the discharge end thereof Whereby the 
1iner is permanently fixed in proper p0sition 
Within the tube this being acCOmpliShed With 
Out Weakening the tube structure Or the liner, 
and without renderingeither 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 i. 
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Figure 3 is a perSpeCtive View Of a liner for 
use in a Collapsible tube. 
Figure 4 is a perspective view of a device for 

SeCuring a tubularliner Within a Collapsible tube. 
Figure 5 is a fragmentary Sectional View of a 

Iined 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 Wall 6that terminates in a threaded nipple 
9, proVided With an Outlet paSSage 10. Thistube 
StruCture iS arranged in aCCOrdanCe With Stand? 
ard prior practice. 
Wi?hin the tubular Side Wall 7 is mounted a 

iiner i i, which as shown in Figure 3 may be a 
Sifaple tubular struCture Open at both ends, and 
Which is SO arranged Within the tubular Wall of 
the tube as to be parallelt0the latter and have 
itS Outer Sürface in engagement With the inner 
Surface thereOf. The forWard end Of the liner 
abüts the inner SurfaCe Of the end Wall 8 In 
Order to adequately SeCure the liner in position 
in relation to the tubular Wall H and to seal the 
forward end thereOf to the Said Wall, a securing 
rnember designated generally as I2?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 I2 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 Wal17 adjaCent the end Wall 
3, a forward Surface I4that isshaped to conform 
to the COnfiguration Of the inner surface of the 
end Wall 3 against Which it is engaged, a fiat 
rear Surface i5 and rounded rear edges i6 Con 
necting the peripheral and rear surfaces. The 
member iS alSo provided With a Central bore IT 
for registration with the outlet paSSage 19 of the 
collapsible tube, 
In aSSembling the structure the liner II is in 

Serted into the tube blank the Securing member 
i2 is inserted through the Open rear end of the 
blank inside Of the liner and is pressed home to 
engagernent With the end Wall 8 Of the tube. 
Tube blanks pr0duCed 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 



2 
upon 1iners with which they are assenabled in 
tubes in the manner illustrated. 
When so positioned in a lined tube a Securing 

device ofthe kindin queStion preSSeSthe liner Se? 
curely against the Surrounding Side Wall in an 
area of the said Side wallthat is held against Out? 
ward distortion by the adjaCent end Wall 8, SO 
that a permanent and Secure aSSembly 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 13 of the member ?2 also Supports the 
side wall T against accidentaliaWard distortion, 
and the forward surface & afords Support to the 
end Wal18?So that the member !2 eXertS a Con? 
siderable strengthening effect upon the tube 
structure at its discharge end The rounded rear 
edge ofthe member 12 avoids Cutting of the metal 2 
wal17 by inWard flexing of the Wal düring SerV? 
iCe. 
In the modified form of Securing device illus 

tratedin Figures 5 and 6, the bOGy of the SeGürirag 
device isidentical with that previousiy deSCribed 
and similar numerals are applied to it ?t differS 
from the previously described meiaber in being 
provided with a pipette ortubular elernent i3? 
whichis mountedin the bore 47 and which is ex? 
tended forwardly ofthe forWard Sürface & Gfthe 
member a Sufficient distanCe to penetrate the 
bore I0 of the nipple 9 When the üevice is mount 
ed in a CollapSible tube The Structüre is par? 
ticularly valuable When the raaterial of which 
the structure of the collapsible tube is made is 
Of a kind that may contaminate the product to 
be packaged thereia?Since the liner the SeCuring 
member I2 and the pipette 8, SerWe to prevent 
Contact between the Coateats ofthe tübe arad any 
part of the tube Structure. 
The liner uSed may be of any Suitabie raate 

rial and Of any deSirable Structure Paper Of Suit 
able Weight and CharacteristiCS to resist re? 
peated flexing Without rupturing is Suitable for 
many productS but otherimpervious flexible ma 
terial may be used with equal advantage The 
material of the liner rnay be COated Gr impreg? 
nated with Suitable material to prevent Seepage 
Or Other penetration by the rnaterial With which 
it is uSed The liners may alSO Wary ia structure, 
for example?the liner of FigureS and 2 is Shown 
as a Single thickneSS Spirally Gverlapped and the 
liner i9 of Figure 5 iS Showa as a multiple layer 
Spiral Other forms may obviouSly be substituted, 
and the thickneSS of the liners may be regulated 
in accordance with the severity of Conditions to 
which they are Subjected Guring ejection of the 
Contents of thetubes. 

Similarly Considerable Selection may be exer 
CiSed in the ChoiCe Of raaterials Of Which the Se 
Curing members !2 are rnade Suitable materials 
are Cork rubber paper plastiCS but I regard 
Wood as preferable, particularly becaüse of its 
quality of absorbing fluid frorn the Coratents of 
the tube and in ConSequence of Süch absorption 
SWelling and Slightly expanding whereby the as 
sembly of Securing member iner, aad tube is 
mademore secure afterfilling of the tube Addi 
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2,337,264 
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 diferent Capacities 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 enoughto be eagaged 
and folded in the Crinaped Structure, but Shorter 
thanthetubeS,So aSnot to project from the ClOSed 
tubeS. 
One peCUliar advantage of Securing deWiCes 

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 form the Wails 
about the members partiCularly about the pe 
ripheral Surfaces and Over the rear edges?there 
by iaCreasing the Security of the assembly as use 
ofthe tube progreSSes. This forming of the imetal 
tube Walls about the raembers progresses until 
the mernbers are SeCureiy locked to the liners 
andtübeS. As aeretofore raerationed, the rounded 
rear edgeS of the members avoid Cutting of the 
tube Walls during this Workiag and forraing of 
the walls. 
Apart from the just deScribed pecüliar advan 

tage of the raemberS in question?this invention 
proVides a Simple neans of adequately Securing 
a flexible liner Within a rnetal collapsible tube, 
and Sealing the liner to the tube without raate 
rially increasing the cost of the tube either by 
material or labor expeases the liners and secur 
ing inemberS being of inexpensive raaterial and 
Capable of manufacture by quantity production 
methoGS and the assenablies are readily and quicklymade 
From the foregoing the construction operation, 

and advantages of the herein-described inven 
tion Will be readily apparent and it isto 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 iravention 
aS Set forth in the appended claim. 
IClaim: 
A Collapsible tube structure of the character 

Gescribed including a Coliapsible tubular body 
having a forWardly extenáing internally tapered 
end Wal ferrned with an axially extending bore, 
a tubular iner frictionaily engaged within said 
body ana having its forward end abutting the 
taperedend waiat substantiallytheinae end of 
the latter an ezparsible cyindrical plug of 
ingisture-abSOrbing material frictionally eagaged 
Within the liner and of a size to force theiatter 
into engagerneiat with said body said plug having 
an axial bore aiae3 with the first named boré 
and a forwardly taperea end to COinforinedly 
eng?ge the inaer surface of he ead wail of tae 
body and a tübülar conduit carried within the 
bore ofthe plügand having a freeend engageable 
Within the bore of the end wall of the body, 
Whereby Said plugwill expand OutWardly against 
the liner under the influence of absorbed inoiS 
ture So asto bind the linerwithin said body, 
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