TUBE DI SPENSER WTH VI EWW NDOW Thi s invention relates to tube di spe RORECOPY
for «di spensing a variety of personal care and food products. More
particularly this invention relates to a tube di spenser which is

def ormabl e, has at | east one view wi ndow and which preferably has a nozzle
spout. Tube dispensers are usually made, from an opaque flat | am nate sheet
or an opaque extruded tubing. The product I s di spensed fromthe spout
openi ng on the, shoul der of the tube’ Als6, there is no view w ndow to

det erm ne how nmuch of the contents remain in the tube. This is not a
problemw th col | apsi bl e tubes. Such tubes when conpressed retain the

conpressed shape and provi de apggdgefspkitrCAiTh OAERfwinbsy amount of product
remaining in the tube. However WTH defor nebl € TUDeS, Wwhich are tubes that

regain their ortginal .shape after being conpressed, it is difficult to
determ ne the contents remaining

This invention relates to tube dispensers for dispensing a
- variety of personal care and food products. More particularly
this invention relates to a tube dispenser which is daformable,
has at least one view window and which preferably has a nozzle
spout. |
Tube dispensers are usually made from an opaque flat
laminate sheet or an opague extruded tubing. The product is
dispensed from the spout opening on the shoulder of the tube. .
Also, there is no view window to determine how much of the
contents remain in the tube. This is not a problem with
" collapsible tubes. Such tubes when compressed retain the'
compressed shape and proviée a ¢lear indication of the amount of
product remaining in the tube. However with deforﬁable tubes, -
which are tubes that regain their original shape after being
coﬁpressed, it is difficult to determine the contents remaining
in a tube after the tube has been through a number of dispenéing
cycles. A view window on the tube provides a wayftq know the
level of product remaining in the tube. ”_..1
Tube dispensers also do not have extended nozzlés.at the

exit of the tube portion. A nozzle is an extension which sexves



in a tube after the tube has been through a nunber of dispensing cycles.
vi ew*wi ndow on the tube provides a way to know the | evel of product

remai ning in the tube. Tube dispensers also do not have extended nozzles at
the exit of the tube portion. A nozzle is an extension which serves 2
to deliver the product a distance above the sidewall and shoul der of the
tube. This provides for greater precision in delivering the product from

the tube. It also provides for control of the suckback of the E
n
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the product from the tube. It also prevides for control of the

suckback of the product that ig baing dispensed after pressure is

released on the tube and the tube regains its shape.

It is

desired that the product be sucked back inte the nozzle sgo that

it does not cake around the exit opening. This provides for

. fresher product and a cleaner appearance. A nozZle of particular

dimensions is needed for the control of suckback which is caused

by the tube regaining its original shape after having been

compressed in order to deliver a product.

As has been noted dispensing tubes, such as dentifrice tubes

are for the most part of a laminate construction. The laminate

tubes replaced the aluminum tubes. Laminate tubes consist of

about three or more layers. There is usually an aluminum foil

layer with a polymer layer on each side. ‘There can be adhesive

layers to bond the polymer layers to the foil. The polymer

layers are typically polyethylene layers. There can also ba a

paper layer which will carry the product information.

These

laminate tubes are made by forming the laminate sheet into a

tube, forming a longitudinal seal where the sheet overlaps and

bonding a shoulder - spout to the tube that has been formed. The

tube is filled from the bottom and crimp sealed. Laminate tubes

have been popular since they emulate the older aluminum tube in

that they remain deformed after being compressed to dispense a

product.

A



fresher product and a cl eaner appearance. A nozzle of particul ar di mensions
is needed for the control of suckback which is caused by the tube regaining
its original shape after having been conpressed in order to deliver a
product. As has been noted dispensing tubes, such as dentifrice tubes are
for the nost part of a lam nate construction. The | am nate tubes repl aced
the al um num tubes. Lam nate tubes consist of about three or nore |ayers.
There is usually an alumnumfoil layer with a polynmer |ayer on each side.
There can be attkerided|tywss Navebahsotbeemalspde Eot ayaiious, PEFEONaL | cale

pol ymer layers are typically polyethylene |ayers. There can al sp be a paper
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Lam nat e t'ubes
a heat crimp seal., Extruded tubes differ from laminate tubes in

that the extruded tube will regain its shape after being
compressed. This is the case since it will not have a foil

.- layer, which although fﬁnctioning primarily as harrier, also has
the property of staying deformed.

The need for a view window on a tube is with tubes that do
not stay deformed. It is difficult to determine the remaining
contents of these tubes. View windows are used in plastic
bottles such as those that contain motor oil. This permits a
person to see the oil remaining in the bottle since the full
contents of the'bottle will not be used at once. However, view
windows have not been used with tubes, and in particular with
regard to dentifrice tubes. In addition dentifrice tubes have
not had nozzles to deliver the product a distance from the
tubular portion of the tube and to control suckback.

The prior art with regard to transparent dentifrice tubes is
exemplified by U.S. Patent 493,616, and U.S. Patent 4,376,762,

In U.S. Patent 493,616 the tube is made of cellulosic materials
and will regain its original shape after the compressing force on
the tube is released. The contents of this tube are fully in
view. In U.S. Patent 4,376,762 there is shown a transparent tube

which displays a dentifrice containing speckles. Since these



have been popul ar since they enulate the ol der alum numtube in that they
remarn deforned after being conpressed to di spense a product. 3 Extruded
t ubes have al so been used for various personal care and food products.
These tubes are fornmed by extruding the tube portion and bonding the tube
portion to the shoulder - spout. The tube is then filled fromthe bottom
and the bottom seal ed by a heat crinp seal. Extruded tubes differ from

| aminate tubes in that the extruded ttbe will regain its shape after being

conpr essedybddi frd FUING €PERIPAFYEGR | brVitkbndDicdve it ARl LiFfySiLr W Ch
al t hough functioning primarily as barrier, also has the property of staying
def or med. provide areas for print information. A view window with most of

the tube opagque is a more useful tube.

U.S. Patent 3,356,263 discloses a tube having a separate
tube séction-and a separate shoulder and spout portion. These
are joined by heat sealing. The tube portion is made by
extrusion. U.S. Patent 4,011,968 discloses the general structure

. of a collapsible tube. 7This has a laminate multi-layer tube
portion and a separate, molded shoulder and spout portion. These
are joined by heat sealing. U.S. Patent 4,526,823 discloses the
structure of a three layer tube. The three layer structure
consists of three plastic layers, each with particular barrier
properties. The center layer is disclosed to be an effective
oxygen barrier. There is also disclosed the use of adhesive
layers to bond the plastic layers.

The prior art with regard to the use of a nozzle on a
dispenser is exemplified by U.S. Patent 4,842,165. In this
patent there is disclosed a nozzle and a pump dispenser. This
pump dispenser has a dentifrice or other product contained ‘in a
sack. When the outer wall of the unit is compressed the air
contained betweeen the wall and sack is compressed and the
product dispensed. There is a nozzle at the top of the
dispenser. A valve mechanism in the shoulder region controls the
flow of product and the suckback gf product. There iz no view

window in this dispenser.



§The need for a view window on a tube is with tubes that do not stay

idef ormed. It is difficult to determ ne the renmaining contents of these
‘tubes. View wi ndows are used in plastic bottles such as those that contain
.motor oil. This permits a person to see the oil remaining in the bottle

'since the full contents of the bottle will not be used at once. However,
vi ew wi ndows have not been used with tubes, and in particular with regard
to dentifrice tubes. In addition dentifrice tubes have not had nozzles to
deliver the product a distance fromthe tubular portion of the tube and to
control suckback. The prior_g _ Al .ﬁent dentifrice tubes
Is exenplified by U S Pat efE=== 2 geeRt~4, 376, 762. In U.S.
Pat ent 493, 616 {Gﬁgﬁ cgkl Iégy“ e éﬂg} ' its
ori gi nal shape g@% ?EQES gonpresg%ﬁgs dgce o% é ﬁhﬁi eph éeé&g$ﬁp
contents ofméfd ilewd@ift6ws Wrd/ d Ro¥bBdV.ad thd BubBagRit. 4 Thebrdbdstdie is
shown a transparent tube

be made by blow molding or extrusion, with blow molding being

preferred. Blow molding is preferrred since the nozzle, shoulder
and tube walls can be formed in a single operation. Further, it -
— is possible to create many different shapes.

The tube will have at least ocne view window running
longitudinally aleong the tube body wall so that the level of
contents remaining in the tube can be viewed and determined.

This is important for these tubes since they do not stay deformed
after being compressed. Tubes that stay deformed provide a
constant indication of the amount of product remaining. Further
the tube will have a nozzle that can deliver the product in the
tube a distance from the shoulder of the tube. This provides for
easier control of the pfoduct that is being dispensed. This is
particularly the case with a dentifrice since it is easier to
deposit the paste on a brush that can be held a short distance
from the tube shoulder. A nozzle also permits for bhetter control
of the suckback features of the tube dispenser.

The tube, whether blow molded or extruded, will be of a
multi~layer construction. This is the case since the different
layers will serve different purposes. In many instantes one
layer will be a moisture barrier layer and another layer an

organic barrier layer. The moisture barrier layer will prevent



whi ch di splays a dentifrice containing speckles. Since these 4 tubes are
fully transparent, or translucent, it is difficult to provide areas for
print information. A view wi ndow with nost of the tube opaque is a nore
useful tube. U S. Patent 3,356,263 discloses a tube having a separate tube
section and a separate shoul der and spout portion. These are joined by heat
sealing. The tube portion is made by exfrusion. U S. Patent 4,011, 968

di scl oses the general structure of a collapsible tube. This has a | am nate
mul ti - | ayethe wmoduantt ifsomaheacaming drited ontl ded the wxgsnismdagpder paver on.
These are joined by heat sealing. U.S. Patent 4,526,823 di scl oses the
struct ur e ‘oflh hedrx aaingaint the rheplagicad PRGPIEIRRAIRTE Properties of

the product. In addition one or more lavers will function as
gseal layers so that seals can be formed if necessary.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGURE 1 is a front elevational view of a tube dispensr
having a continuous bottom.
‘- FIGURE 2 is a side elevational view of the tube dispenser
showing the view window.
FIGURE 3 is a sectional view of the tube of FIGURE 1 showing
a multilayexr structure.
| FIGURE 4 is an exploded view of the tube dispenser showing
the dispensing fitment and cap.
FIGURE 5 is an exploded view of an embodiment of the tube
which has a crimp sealed bottom.
FIGURE 6 is top plan view of the tube of FIGURE 5.
FIGURE 7 is a bottom plan view of the tube of FIGURE 5,
FIGURE 8 is a front or rear view of the tube of FIGURE 5
showing the view window in the front or rear wall.
FIGURE 9 is a side view of the tube of FIGURE 5 with the
view window in the sidewall.
FIGURE 10 is an exploded view of the components of an

extruded tube.



consists of three plastic |layers, each with particular barrier properties.
The center layer is disclosed to be an effective oxygen barrier. There is
al so di scl osed the use of adhesive .layers to bond the plastic |ayers. The
prior art with regard to the use of a nozzle on a dispenser is exenplified
by U S. Patent 4,842,165. In this patent there is disclosed a nozzle and a
punp di spenser. This -punp di spenser hag a dentifrice or other product
contained in a sack. Wen the outer wall of the unit is conpressed the air

cont ai ned bet weeen t he DETATIED DESCRI PRI OF THECTNVENTION: pr oduct

di spensed. There is a nozzle at the top of the dispenser. A valve nechani sm

i n the shoul der region controls the flow of product and the suckback of

Product. There 3 Presant tunes are preferably mAde by blow molding. In
this way the nozzle, shoulder and walls can be formed in a
single operation. This would be the case even when the tube is
to have an open bottom end and is to he £illed through the open
bottom end. Although the tube can be blown in a single piece,
including the bottom, this 1s not feasihle when the tube is to be
used for a paste~like substance such as a dentifrice. It would
not be feasible to £ill a tube through the small nezzle opening.
The £illing time would be prohibitively long. Thus in blow
molding the tubes would be blown without elther the upper nozzle
portion or without the permanent lower bottom portion depending
on whether they are to be bottom or top f£illed. When blow molded
without the nozzle portion the tube would be filled from the top
and a nozzle fitment attached. When blow molded without the
permanent bottom porticn the tube will be £illed from the bottom
and crimp sealed.

The tubes can also be formed by extrusion. When formed by
extrusion the tube will be extruded in a continuous length and
cut into sections of the desired length. The shoulder - nozzle
pertions will be separately formed by injection molding or an
equivalent technique. Then inh a sepaﬁate step the shoulder is
heat sealed to the-tube. The tube is open at the bottom and is
thus bottom filled., After £illing the bottom is sealed by a

¢crimp heat seal.



5 BRI EF SUVMARY OF THE | NVENTI ON The present tubes are of a structure where
t hey have one or nore view wi ndows and a nozzle at the tube exit. The tubes
can be made by bl ow nol ding or extrusion, with blow nol di ng being
preferred. Blow nolding is preferrred since the nozzle, shoul der and tube
wal ls can be fornmed in a single operation. Further, it is possible to
create many different shapes. The tupe will have at |east one view w ndow
running longitudinally along the tube body wall so that the |evel of

contents remaififige iusd RF bibRof PR Md1ARY apdedeiviiBathe thbes 8re
| nportant for these tubes since they do not stay deformed after being

conpr esspuovidéd swittatats lansdebne netew rvitidder andoashezzle ndiThat vgawof t he
anount of product remai ning. Further the -tube will have a nozzle that can
del i ver whddewobtiod ¢learher substantially clear transparent stripe
longitudinally along the tube wall. This can be along any wall
of the tube. It need only be of a clarity, width and length so
that the amount of contents remaining in a tube can he
determined. 1In most instances the tube will be opaque with a
narrow view window. The tube will usually he opaque since it is
easier to put printed instructions and decorations onto an opagque
surface, The view window will be from about .20 to 2.0
centimeters in width. Preferably the view window is about .35 to
1 om in width. It will usually be of the same material as the
opague portion, but with the opacifying substances deleted from
the formulation. Whether the tube is made by blow molding or
extrusion the view window is formed at the same time as the:
remainder of the tube wall,

As has been discussed the nozzle will be separately formed
when the tube is to be formed by extrusion. When the tube is to
be blow molded the nozzle will be formed along with the tube
walls for a bottom f£filled unit and produced as a separate fitment
for a top filled unit. In any case the nozzle will extend about
1 to 2.5 om about the shoulder and have a dispensing opening of
about 0.25 to 1 em. The nozzle exterior surface will preferably
carry treads for the attachment of a cap. The preferred cap is
one that has a dlameter approxiﬁating that of the tube so that

the tube can stand upright on the cap.



tube a distance fromthe shoul der of the tube. This provides for easier
control of the product that is being dispensed. This is particularly the
case with a dentifrice since it is easier to deposit the paste on a brush
that can be held a short distance fromthe tube shoulder. A nozzle also
permts for better control aof the suckback features of the tube dispenser.
The tube, whether bl ow nolded or extruded, wll be of a nulti-I|ayer
construction. This is the case since the different |layers will serve

different purpofifie 1 BnHEHEY thBSHIGE GRoRIEA +AXRM 10 Yhille ¥ad'dl Fruhe barr i er
| ayer and another |ayer an organic barrier |layer. The noisture barrier

| ayer w biderEVendontirduze bpteducpoltivn e amdngagr L2d drfe Jmsicklienor gani ¢
barrier ngggen the cap and body is shown at 14. This tube is continuous
through its body portion including 1owér portion 13. There are
no crimp, heat or adhesive seals at 13. Ths tube is to be filled
from the top opening. The nozzle was not formed in the blow
molding process.

Figure 2 is a side view of the tube showing side 15 with
view windoﬁ 16. The material of the tube is opagque except for
the view window. The view window extends from the bottom of the
tube to the top of the tube. The view windoﬁ is comprised of the
same plastic matrial as the rest of the tube.

Figure 3 depicts a multi-layer structure for this tube.

This is a cutaway of the bottom of the tube. Layer 17 is a
moisture barrier and layer 18 an organic barrier. ZLayer 19 is a
combination protective and print layer. The moisture barrief is
preferably a polyolefin, and most preferably a low density
polyethylene or a prolypropyvlena. The organic bharrier layer will
hbe a layer such as ethylene=vinyl alcohol. The outer protective
print layer will likewise preferably be a polyolefin. It can be
the same or different from the inner layer. In a preferred
embodiment for a dentifrice tube the layer adjacent the
dentifrice will be low density polyethylene of a thickness of
about 75 to 200 microns, preferably about 100-150 microns, and
nost preferably about 125 microns. The next layer will be the

ethylene-vinyl alcohol organic barrier layer. This will be in a



will hel p maintain the rheol ogi cal and organol eptic properties of the
product. In addition one or nore layers will function as seal |ayers so
that seals can be forned if necessary. BRI EF DESCRI PTI ON OF THE DRAW NGS
FIGURE 1 is a front elevational view of a tube dispensr having a continuous
bottom FIGURE 2 is a side elevationgl view of the tube dispenser show ng
the view window. FIGURE 3 is a sectional view of the tube of FIGURE 1
showi ng a radaktiesgepfsabout k% toFUCURECYONS;, andeppefrkably alout 2he tube

di spenser show ng the dlsgen3|ng fitpent_ and cap. FIGURE 5 is_an expl oded

vi ew of anMERHRIH-meTRecPUERE tayeE WALirales be ar ey %‘éﬁ’é‘ﬂ BS?-YBH‘Y MURE 6

s top plag,ylowal 09 fube OfaoRkEEs %ot REaRE 200! B0 udiliibRA 2N Vi ew of

preferably about 250 to 325 microns and most preferably about 280
microfis. Between each layer ther can be an adhesive having a
thickness of about 5 to 25 microns, and preferably about 10 to 15
microns. Suitable adhesives are ethylene - acrvlice acid
copolymers and ethylene ~ vinyl acetate copolymers.

The polymer layers besides providing the moisture barrier
and the organic barrier also provide the structural properties of
the tube. The tube wall should rapidly return to its original
shape when the compressing pressure is feleased. Also thé tube
wall should not show any permanent creases or deflections. The
tube wall must be flexible and have a memory s¢ as t¢ return its
original shape. Thus the plastic¢ components of the tube wall
must be able to provide this memory. Low density polyethylene
and polypropyleﬁe exhibit this property. High density
polyethylene does not have a sufficient memory to be used as one
of the layers. It can result in permanent creases and permanent
deflections. However, it can be used in combination with low
density polyvethylene in an amount of about up to 50 percent by
weight, and preferably up to about 25 percent by weight.

The memory of the tube sidewall must be sufficient to
produce an essentially simultaneous suckback of product at the
nozzle exit. The suckback should be at least about 0.3 cm and

preferably at least about 0.6 cm down into the nozzle.



FIGURE 8 is a front or rear view of the tube of FIGURE 5 show ng the view

window in the front or rear wall. FIGURE 9 is a side view of the tube of
FIGURE 5 with the view window in the sidewall. FIGJURE 10 is an expl oded
vi ew of the conponents of an extruded tube. 7 DETAI LED DESCRI PTI ON OF

THE | NVENTI ON The present tubes are preferably nmade by blow nolding. In
this way the nozzle, shoulder and wajil s can be forned in a single
operation. This would be the case even when the tube is to have an open

2oL, 14, bk D bAoAt B0 RaR e bl (P
This has the tube portion 10, fitment 20 and cap 12. The cap has
grip roughening grooves 12(a). The fitment consists of spout 21
which has a lower attachment region 22. The tube is shown having
openihg 23. -Lip 24 of the tube interacts with a groave in the
fitment to keep the fitment secured to the tube. Treads 25 on
the fitment cooperate with treads in the cap to keep the cap on
the fitment. The cap is of a size so that the tube can be
inverted and can then be supported on the cap.

Figure 5 shows the embodiment of the tube where the tube 30
shoulder 31 and nozzle 32 are blow molded as a single piece. The
bottom is open when molded or comprised of f£lashing that is cut
off to open the bottom end. The view window 33 extends up the
side, across the shoulder and in a narrow band up the ndzzle 32.
The nozzle has opening 35 and treads 37 for holding cap 36 on the
tube. The cap has griping serrations 36 (a). The cap is
essentially the same diameter as the tube. 1In this way the tube
can stand on the cap when inverted. The bottom of the tube is
crimp heat sealed at 54 after the tube has been filled frum the
bottom. The front surface is designated as 38. Figure 6 shows a
top plan view of the tube without the cap. A bottom plan view is
shown in Figure 7. The rear surface of the tube is designated as
39. In Figure 8 there is shown the embodiment of the tube having
the view window 33 in the front wall 38. 1In Figure 9 the view

window 33 is shown as being on a sidewall.



i ncluding the bottom this is not feasible when the tube is to be used for
a paste-like substance such as a dentifrice. [t. would not be feasible to
filll a tube through the small nozzle opening. .-The filling time would be
prohi bitively long. Thus in blow nolding the tubes woul d be bl own without

ei ther the upper nozzle portion or without the permanent |ower bottom
portion depending on whether they aré2to be bottomor top filled. Wen bl ow
nol ded wi t hout the nozzle portion the tube would be filled fromthe top and
a nozzle fitmay mghaahed. cidhan 1 eNowsl degubé tHid Hake bRBANRAGE tyPOt t Om
portion the tube will be filled fromthe bottomand crinp seal ed. The tubes
can al so deerfuwied bynexhisisimgtandecthiorubd Wyl dmisobethe tube will be
extruded in a continuous length and cut into sections of the desired

| engt h. Temntiinwivedy extvuded and tseveredi.| | The shpildercd) aAvdnpozile 42

i njection nolding or an equival ent technique. Then in _a separate step_the

shoul der 3ze separately produced by injection melding. This shoulder and
nozzle are heat sealed to the extruded tube body 40, filled with
a product such as a dentifrice, and then crimp heat sealed at the
bottom edge. The cap 43 has serrations 44.

In all embodiments where the tube is £illed from the bottom
it is filled with the cap in.place. The cap keeps product from
escaping from the nozzle during £illing. When £illed from the
top the tube is filled and than the nozzle fitment put inte

place. The tubes are then placed in cartons for shipping.



heat sealed to the tube. The tube is open at the bottom and is thus bottom

filled. After filling the bottomis sealed by a crinp heat T? ey
the use of either blow nolding or extrusion the tubes are EWW BREN
| east one view wi ndow and a nozzle. The view windowis a clear PLACED
substantially clear transparent stripe Iongitudinally aI

This can be along any wall of the tubel3lt. need only f a clarlt y, width

and length so that the anount of contents remaining |n a' y“nmmﬂnl“ﬂ\ulllu/llll
det er mi Wadt wa obsimiistances the tube wi'll be opaque Wi t

wi ndow. The tube will usually be opaque since it is easier té put rlnted
I nstructions and decorati ons onto an opague

1. A tube dispenser comprising a continuous tube portion.
and having a view window longitudinally traversing said
continuous tube portion, a shoulder on the top end of said tube
portion, sald shoulder having a nozzle.which extends away £rom
said tube portion and having an aperture to deliver substances
being dispensed from said tube, the bottom of said tube being
closed.

2. A tube dispenser as in Claim 1 wherein said tube wall
has a sufficient memory such that-when the tuhe is compressed to
deliver a'product the tube walls rapidly regain their original
shape upon the release of compression on the tube wall to thereby
create a suckback to draw product in the nozzle opening
downwardly at least about 0.3 cm.

3. A tube dispenser as in claim 2 wherein said tube is
comprised of multi=layers and wherein one layer of said tube is a
moisture barrier layer.

4. A tube dispenser as in claim 3 wherein said tube 'is
comprised of multi-layers and wherein one layer of said tube is
an organic barrier layer.

5. A tube dispensr as in claim 1 wherein said nozzle
exﬁends about 1 ocm to 2.5 cm above the tube portion.

6. A tube dispenser as in claim 1 wherein said tube
portion is crimp sealed at the bottom and said view window join

the crimp seal is at an end of the crimp seal.

This Sheet Has Been Replaced -
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surfacé. The-view wi ndow wi | | be f+refmabotit——201T0 2.0 centineters in

‘wi dth. Preferably the view wi ndow i g : : cminwidth, It will
usual |y be of the sane material as El‘ww&wjmlwwmon butf pd R ERET ST
opaci fyi ng substances del eted from tNeel Ot ats ort. Whet héer Fﬁéﬁ%@ %%fEEN
made by bl ow nol ding or extrusion the vi-ew wi ndow is for at. _5 |
time as the renminder of the tube wal4. As has been discussed the nozzle
will be separately formed when the tube is to be formed by extrusion. \Wen
the tube is tojbe b quupldedehBer e A clalin Rewherans mlingubet h the tube
walls for a bottomfilled unit and produced as a separate fitnent for a top
filled unpbreisnaly Gawd lvealaazatechs Hotomeaddabheat view ovihdswe jodbsut t he
shoul der and have a di spensing opening of about 0.25 to 1 cm The nozzle
exterior shefapkmpiséalpradf ar pbintcinternediate tbe ends£f Lhee¥dM®f a cap.

The preferred cap is one that has a di aneter approximating that of the tube
so that =seal.

§. A tube dispenser as in claim 1 wherein the bottom of
gaid tube is continucus and integrai with the remainder of the
sidewall.

9. A tube dispenser as in claim & wherein said view window
is on a side surface.

10, A tube dispenser as in claim 1 wherein said view window
has a width of 0.2 to 2 cm. .

11. A tube dispenser comprising an integral one piece tube
portion and shoulder portion, said tube portion being continuous
and having a view window longitudinally transversing said
continuous tube portion, sald shoulder portion having a nozzle
which extends away from said tube portion and having an aperture
éo deliver substances being dispensed from said tube dispenser,
the bottom of said tube portion being closed by a crimp seal.

12. A tube dispenser as in c¢laim 11 wherein said tube wall
has a sufficient memory such that when the tube is compressed to
deliver a product the tube walls rapidly regain their original
shape upon the release of compression on the tube wall to thereby
create a suckback to draw product in the nozzle opening

downwardly at least about 0.3 cm.
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The. junction between the cap and

8 14, Thi s S
continuous through its body poftion including | ower porti ﬂiﬁ_"iﬁﬁﬁg $F5EN
no crinp, heat or adhesive seals at 13. 15Ths tube is to b thhe :
top opening. The nozzle was not formed i'h the bl ow nol di ng process. Figure
2 is a side view of the tube showi ng side 15 with view wi ndow 16. The
mat eri al of tha3tuba iksbepdlsperxsarpis fir clhtmvl2vwivéreliow origh d ayieawoki ndow
extends fromthe bottomof the tube-to the top of the tube. The view w ndow

i s conpri sdddoftubec is an organic barrier layer.

the tube can stand upright on th 9 F| ure 1 shows the bl ow nol ded
tube 10 which has a front side 1ﬂml,mg tom portlon 13 and Cap 12.

14. A tube dispenser as in claim 13 wherein said tube is
comprised of multi-layers and wherein one laver of said tube is a
moisture barrier layer.

15. A tube dispenser as in claim 11 wherein said nozzle
extends about 1 cm to 2.5 om above the tube portion.

16. A tube dispenser as in claim 1l wherein siad view

window is about 0.2 to 2 cm. in width.

: This Sheet Has Been R
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sane;plasfiC'hat}iaT as the rest of the tube. Figure 3 depicts_a
mil ti-layer structure for this tube. This is a cutaway of [figGoSHEETNMAS BERM
~tube. Layer 17 is a noisture barrier and |ayer 18 an organjc bamﬁpgAgalayer

19 is a conbination protective and print |ayer. The noi st ute-bar+er—1s
preferably a polyolefin, and nost preferably a | ow density pol yet hyl ene or

a pol ypropyl ene. The organic barrier | aﬁer wll be a layer such as
et hyl ene-vi nyl al cohol. The outer pr print layer will |ikew se

preferably be a pol yol efin. IL@@W* different fromthe inner
|l ayer. In a preferred enbodi VIEW WINDOW ¢ e | ayer adj acent
the dentifrice will be low density polyethylene of a thickness of about 75
to 200 m crons, preferably about 100-150 microns, and nost preferably about
125 nicrons. TRBen&ubeEagErthis | inventiomntirg deSormebleandellbrepuakly

barrier layer, Jhis will be in a
not be collapsible. Ihe tubes have a view window and a elongated

nozzle. The tubes can be made by blow molding or extrusion. The
view window permits a person to determine the contents remaining

in the tube and the nozzle provides for ease in dispensing.

This Sheet Has Been Replaced .
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10 thickness of about 15 to 40 microns, and preferably about 25 mcrons.. |
Tr]e outer layer will also be a |low density pol yethylene |ayer and will have
al t hi ckness of about 200 to 400 microns, preferably about 250 to 325

m ¢rons and nost preferably about 280 microns. Between each |ayer ther can
be an adhesive. having a thickness of about 5 to 25 microns, and preferably
about 10 to 15 microns. Suitable adhest{es are ethylene - acrylic acid
copol ymers and et hyl ene - vinyl acetate copolyners. The pol ynmer |ayers

besi des providing the ) e barrier and the organjc barrier also provide
t:he structural propertim;g Lét-h tube. The tube \hala-lléhoﬁd rapidly return
to its original shape when the conpressing pressure is released. Al'so the
tube wall should not show any permanent creases or deflections. The

i2 SR . 2
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tube wal | nust be flexible and have a nmenory so as to return its original
shapﬁf Thus the plastic conponents of the tube wall nust be able to provide
thisinendry. Low density polyethyl ene and pol ypropyl ene exhibit this '
property.  Hi gh density pol yethyl ene does not have a sufficient menory to be
used:as one of the layers. It- can result in permanent creases and pef manent
def | ections. However, it can be used in conmbi i on with | ow density

pol yet hyl ene in an anount of about up to 50 percent by weight, and
preferably up to about 25 percenL.ﬁﬁimeLght. The menory of kge tMbe

si dewal | nust be sufficient to d?o e Bn essentially sihhﬂ ne suckback
of product at the nozzle exit. The suckback shoul.d be at |east about 0.3 cm
and preferably at | east about 0.6 cmdown into the nozzle.
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Figure 4 is an exploded view of the full tube dispenser. This has the tube
portion 10, fitment 20 and cap 12. The cap has grip rougheni ng grooves
12(a). The fitment consists of spout 21 which has a | ower attachnent region
22. The tube is shown having opening 23. Lip 24 of the tube intefacts with
a groove in the fitnment to keep the fitnment secured to the tube. Treads 25
on the fitnment cooperate with treads in bpe cap to keep the cap on the
fitment. The cap is of a size so that the tube can be inverted and can then
be supported on the cap. Figure 5 shows the enbodi ment of the tube where

t he tube 30 shoul der 31 and nozzl e 3%=af £abl nol ded as a single piece.
The bottomis open when nol ded or conprised of flashing that is cut off to
open the bottomend. The view wi ndow 33 extends up the side, across the
shoul der and in a narrow band up the nozzle 32. The nozzl e has opening 35
and treads 37 for hol di.ng ckda orfife ¢ i e cajzhas griping
serrations 36 (a). The ¢ap is .

20 2|
25

13



essentjally the same dianeter as the tube. In this way the tube can stand
on the cap when inverted. The bottom of the tube is crinp heat sealed at 34
after the tube has been-filled fromthe bottom The front surface is
designated as 38. Figure 6 shows a top plan view of the tube w thout the
cap. A-bottomplan viewis shown in Figure 7. The rear surface of the tube
I's designated as 39. In Figure 8 thegﬁsis shown the enbodi nent of the tube
Ravi ng the view window 33 in the front 'wall 38. In Figure 9 the view w ndow
33 is shown as being on a sidewall. 12 In Figure 10 there is shown a
tube that has been nade by extrusion. In this instance.the tube wall 40 has
been continuously extruded and sevFrfig TES shoul der 41 and nozzle 42

,
35
32
37
3l
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< .
™33
38—~ J-—-—_so
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are separately produced by injection nolding. This shoulder and nozzle are
heat" seal ed to the extruded tube body 40, filled with-a product such-as a
dentifrice, and then crinp heat sealed at the bottom edge. The cap 43 has
Serrations 44. I.n all enbodi nents where the tube is filled fromthe bottom
it is filled with the cap in place. The cap keeps product from escaping

fromthe nozzle during filling. Wen ;slled fromthe top the tube is filled
and than the nozzle fitnent put into place. The tubes are then placed in
cartons for shipping. 13 CLAIMS A tube di spenser conprising a continuous

tube portion, a conical shoulder (31) on one end of said tube portion (30)
and the other end of said tube portion being closed, said

FIG. 6 | FIG. 7
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shoul der (31) having a nozzle (32) which extends away from said tube
por&ion (30) and having an aperture (35) to deliver substances being
~di spensed fromsaid tube, characterized in that the ratio of the height of -
gaid nozzle (32) to the dianeter of said aperture (35) being fromabout 1:1
to 10:1, the continuous tube portion (30) having.a nulti |ayer structure
(17, 18, 19) with sufficient nmenory such tsyst when the tube portion (30) is
conpressed to deliver a product the tube portion rapidly regains its
ori ginal shape upon the rel ease of conpression on the tube portion (30) to
t hereby create a suckback to dram1prod1ei t?-tﬂsknozzle openi ng (35)
downwardly at |east about 0.3 cm said mJ - | r structure (17, 18, 19) -
conprised of an inner noisture barrier layer (17) having a thickness of
about 75 microns to 200 microns, an organic barrier layer (18) having a
t hi ckness of about 15 to 4( nicrons qﬁd"ﬂ i wm‘otective | ayer (19)

| )

havi ng a .t hi ckness of about{ 200 to 40K i d outer protective |ayer
(19) being a |l ow density pquethylen#[ density

pol yet hyl ene content of upijtag t el ght . 2. A tube

di spenser as in claim1l whgr# er (18) layer is ethylene
vi nyl al cohol .

vt




3. A tube dispenser as in claim2 wherein said noisture barrier
4, A tube

claim 3 wherein noisture barrier (17) 1% has a thicknes m&'@@lﬂi}
(T9) has thickness of about

to 325 mcrons. 5. A tube dlspensgﬁm n clai m 3 wher et n} bet Wa3IT €F6h
e%amq#]g t hi ckness of rrgout 5to

m crons. 6. A tube di spens%B@sDIbpmfle i j he
structure (17, 18, 19) of sai R Wi Ehﬂ)o;'luck

to draw product in the nozzle openl ng downwardly at

(17) i s al ayer of |ow density pol yet hyI ene.
150 m crons and said protective |ayer

layer there is a layer of an adhesiv

A tube dispenger as.in claiml wherein the hi
content of saigepgﬁpﬁﬁt Pfet ?e?'n\’%nﬁ’p"?oa%

| ayer

oMHERT

14 25D

25

t1 aycl

pback sufficient

h deaélﬂ:%éﬁ# @ml ene

| east about 0.6 cm 7.

not be collapsible. The tubes have a view window and a elongated

nozzle. The tubes can be made by blow molding or extrusion.ﬂ

The

view window permits a person to determine the contents remaining

in the tube and the nozzle provides for ease in dispensing.

Figure 5.
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8. A tube dispenser as in clai

l‘cmto 2.5 cm above the tube porti ,
in claiml wherein said tube porti ﬂ] m’lm ‘seal e : E&ﬂﬁﬂﬂﬁﬁ'f
bott om ot her end thereof and has a ext epdiing

| ongi tudinally along the surface of said tube. 10. A tub d1sm@30:as [
claim9 wherein said view wi ndow (33) hagea Wi dth of aboyt |0.2 to 2 cm
REPLACED 13. A tube dispenser as in claim1l2 wherein one |l ayer~of~Sard t ubf

zl e (32) extends about

14

is an organic barrier layer. 14. A tubﬁ%ghagﬁnser as in dlaim13 wherein
said tube is conprised of multi-layers erein one | ayer of said tube

's a noi st qr € b?-\r i)e dlspeb%er ¢omprising a continuous tube portlon a conical shoulder (31) on one
end of said tube'portion (30) and the other end of said tube portion being closed, said -
shoulder (31) having a nozzle (32) which extends away from said tube portion (30)
and having an aperture (35) to deliver substances being dispensed from said tube,
characterized in that the ratio of the height of said nozzle (32) to the diameter of said
aperture (35) being from about 1:1 to 10:1, the continuous tube portion (30) having
a multi layer structure (17, 18, 19) with sufficient memory such that when the tube
portion (30) is compressed to deliver a product the tube portion rapidly regains its
original shape upon the release of compression on the tube portion (30) to thereby
create a suckback to draw product in the nozzle opening (35) downwardly at least
about 0.3 cm. said muiti-layer structure (17, 18, 19) comprised of an inner moisture
barrier layer (17) having a thickness of about 75 microns to 200 microns, an organic
barrier layer (18) having a thickness of about 15 to 40 microns and an outer protective
layer (18) having a thickness of about 200 to 400 microns, said outer protective layer
(19) being a low density polyethylene layer having a high density polyethylene content

of up to about 50 percent by weight.

2. A tube dispenser as in claim 1 wherein said organic barrier (18) layer is ethylene vinyl
alcohol.

3. A tube dispenser as in claim 2 wherein said moisture barrier layer (1 7j is a layer of low
density polyethylene. |

4, A tube dispenser as in claim 3 wherein moisture barrier (17) layer has é thickness of

about 100 to 150 microns and said protective layer (19) has thickness of about



15. A tube di s‘penser~ as in clai mgnlrml | t)nozzl e extends_about 1 c
to 2.5 cm above the tube port|0|t|‘I mmma enser ET
Lo *\REPLACEMENY, SHEE

wherein siad vi ew wi ndow i s about®

10.

250 to 325 microns.

csn 4 n w dth.
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A tube dispenser as in claim 3 wherein between each layer there is a layer of an
adhesive having thickness of about 5 to.25 microns.

A tube dispenser as in claim 5 wherein the multilayer structure (17, 18, 19) of said
tube portion creates a suckback sufficient to draw product in thé .nozzle opening
downwardly at least about 0.6 cm.

A tube dispenser as in claim 1 wherein the high density polyethylene content of said
protective layer is up to about 25 percent by weight.

A tube dispenser as in claim 1 wherein said nozzle (32) extends about 1 cmto 2.5 cm
above the tube portion shoulder.

A tube dispenser as in claim 1 wherein said tube portion (36j lis' cﬁmp sealed (34) at
the bottom other end thereof and has a view window (33) extending longitudinally
along the surface of said tube.

A tube dispenser as in claim 9 wherein said view window (33) has a width of about 0.2

to2cm.




