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DOUBLE-SIDED TAPE FOR AUTOMATIC DISPENSING GUN

BACKGROUND OF THE INVENTION

Automatic-tape-dispensing guns (“ATG”) are well known. These guns are
used to lay down a double-sided adhesive that is used to mount or bond two articles

together. Such adhesive can have opposing sides of the same or varying tack and/or

adhesion.
Currently, most of the ATG’s use rolls of tape that are 36 yards long. These

rolls have a standard outer diameter of approximately 3.1875 inches when wound on a
standard 1.375 inch outer diameter core. In a normal operation, one may use several
of these rolls of tape in a given day. During each changeover, each roll of tape must be
individually threaded in the ATG. This is a time consuming process that results in lost
productivity.

Previous attempts to store greater lengths of tape on rolls of a standard outer

diameter have failed in that thinner tape has a thin release-liner that easily breaks, or

the adhesive layer is to thin to allow for an acceptable application.

Although ATG tape rolls of 60 yards in length exist such rolls have a standard
outer diameter of approximately 4.3125 inches. Because the 60 yard rolls have an
increased outer diameter, a specially sized gun such as the one manufactured by 3M®
Corporation of Minneapolis, Minnesota, is required to use them. The purchase of this

gun requires an extra investment on the part of the tape user.

There is a long felt need to develop an ATG tape that allows for a greater
length of tape to be stored on rolls having a standard outer diameter. Theretore, a tape
capable of being used in a standard size ATG that 1s able to be wound so as to provide

for a greater length of tape per roll would be an important improvement in the art.

OBJECTS OF THE INVENTION

An object of the invention is to provide a double-sided tape for an automatic
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dispensing gun that overcomes some of the problems and shortcomings of the prior

art.
Another object of the invention 1s t0 provide a double-sided tape for an

automatic dispensing gun that 1s capable of being rolled so that nearly twice the length

of tape is capable of being used in existing automatic tape dispensing gun.

Vet another object of the invention 1s t0 provide a double-sided adhesive

transfer tape for an automatic dispensing gun.

qtil] another object of the invention 1s 10 provide a carrier supported double-
sided tape for an automatic dispensing gun where the tape utilizes a liner having a

thickness no greater than 2 mils. How these and other objects are accomplished will

become apparent from the following descriptions and from the drawings.

SUMMARY OF THE INVENTION

The invention involves a roll of tape for an automatic tape gun. The tape 1S
comprised of an adhesive layer having a liner-side surface and an exposed-side surface.
A release-liner adheres to the liner-side surface of the adhesive layer. The invention
-nvolves the selection of the thickness of the adhesive-layer and the release-liner such
that the ratio of tape length to roll diameter on a standard 1.375 inch outer diameter
roll core where the tape roll has a standard outer diameter of approximately 3.1875
inches, is substantially greater than about 400:1, whereby tape of extended length 1S
usable on standard tape guns thereby minimizing the number of tape-roll changeovers.

In one embodiment of the invention, the ratio of tape length to roll diameter 1s

oreater than about 500:1. Ina preferred version of this embodiment, the ratio of tape

length to roll diameter 1s greater than about 550:1.

The release liner used in the tape involved in the invention has a thickness no
oreater than 2 mils. While no specific material is required for the liner, in a preferred

embodiment, the release liner is a polymeric film such as polypropylene, polyester,

nylon or polystyrene. This preferred liner also has a thickness no greater than 2 muls.

It is also noted that the tape is capable of being wound around the roll core In a
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conventional manner or 1t may be what is known as reverse wound (1.€., the release-

liner faces the inner core).
In one embodiment of the invention, the adhesive layer may be what is known

.1 the art as an unsupported adhesive layer while yet in another embodiment, the

ive layer may be reinforced on onc or both side surfaces. In a specific version of

such embodiment, glass beads, or fibers of glass, pulp, paper and the like may be used

to reinforce the adhesive.

While it is preferred that both of the adhesive surfaces are of the same tack and

adhesion, those skilled in the art will recognize that it is possible to construct the tape
with one surface having a stronger tack and/or adhesion than the other surface without
departing from the spirit or SCOpe of the invention.

In another embodiment of the invention, the adhesive layer includes a carrier

having first and second sides with each side having adhesive thereon. The first-side

adhesive forms the liner-side surface of the adhesive layer while the second-side

adhesive forms the exposed-side surface.

The thickness of the carrier is less than about ¥ mil. Although the carrier can
be made of various materials including paper, tissue and the like, in a preferred
embodiment of the invention, the carrier is made of a polymeric film.

In still another embodiment of the invention, the adhesive-layer thickness and
the release-liner are selected such that the ratio of tape length to roll diameter on a
«tandard 1.375 inch outer diameter roll core where the tape roll has a standard outer
diameter of approximately 4.3125 inches, is substantially greater than 500:1. Ina
specific version of such embodiment, the ratio of tape length to roll diameter is greater
than about 600:1 while 1n a more preferred version, the ratio 1s greater than about

800:1.
In yet another embodiment of the invention, the adhesive-layer thickness and

the release-liner are selected such that the ratio of tape length to tape thickness for a
one-inch length of tape 1s substantially greater than about 195:1. In a specific version
of such embodiment, the tape length to tape thickness ratio is greater than about 270:1

while in a more specific version the length to thickness ratio is greater than about

370:1.
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The invention also involves a method of manufacturing a roll of tape for use in

an automatic-tape gun. Such method 1s comprised of the steps of: (1) preparing an

adhesive layer having a liner-side surface and an exposed-side surface; (2) attaching a

5 adhesive: and (3) winding the film release-liner around a core.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGURE 1 is a perspective of an automatic-tape-dispensing gun showing a roll

10  of tape positioned within the gun.
FIGURE 2 is a sectional view of the tape showing the release liner attached to

the liner-side surface of the adhesive layer.

FIGURE 3 is a sectional view of the tape showing the release hiner attached to

a reinforced adhesive layer.

15
carrier layer positioned within the adhesive layer with a release liner attached to one of
the adhesive layers.
FIGURE S is a sectional view of the tape showing a length of the tape having a
release liner and an adhesive layer.
20 FIGURE 6 is a sectional view of a section of a roll of unsupported tape reverse

wound around a core.
FIGURE 7 is a sectional view of a section of a roll of unsupported tape

conventionally wound around a core.

- 25 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Before describing the invention it will be helpful to first describe the

environment in which the invention 1s used. An automatic-tape gun (ATG) 10, which

-« shown in FIGURE 1 is used to allow for the neat application of a strip of adhesive

30 12 or tape 14 to a surface to enable one to mount two articles or substrates together.

These guns 10 operate 1n a manner that allows the adhesive 12 to transter on to a
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surface while the protective release liner 16 that separates the adhesive 12 on the

wound roll 20 is collected around a take-up spool 18 within the gun 10.
The standard ATG 10 utilizes rolls 20 of tape 14 that are 36 yards In length and

have an outer diameter of approximately 3.1875 inches when wound on a core 22

having an outer diameter of 1.375 inches. Such tape has a tape length to roll diameter
ratio of approximately 400:1 (1296 inches (36 yards) + 3.1875 inches). Another
standard version of the ATG 10 is the IM® 700 gun manufactured by 3M®
Corporation. The 3M® gun uses a ape roll 20 that is 60 yards in length and has an

outer diameter of approximately 4.3 125 inches when wound on a standard core 22

having a 1.375 inch outer diameter. This 3M® tape roll has a tape length to roll

diameter ratio of approximately 500:1 (2160 inches + 4.3125 inches).

It is worth noting. as shown 1n FIGURE 1, that cores used 1n manufacturing
tape rolls for ATG’s may also have a concentric inner wall having a diameter of about

1 inch. However, it is the outer diameters of such cores that are used for the purpose

of establishing a reference point from which to define the invention, which relates to

ATG tape and not 10 any particular gun or rol] dimension. It is to be appreciated that

one may not deviate from the scope and spirit of the invention simply by winding the

inventive tape around a core having a 1 inch diameter.

The invention is related to a roll 20 ot tape 14 used in an ATG 10. As shown
:n FIGURES 2, 3 and 5, the tape 14 1s comprised of an adhesive layer 12 which has a
liner-side surface 24 and an exposed-side surface 26. A release liner 16 adheres to the
liner-side surface 24 of the adhesive layer 12 The invention involves the selection of
the thickness of the adhesive-layer 12 and the release liner 16 such that the ratio of
tape length to roll diameter on a standard 1.375 inch roll core 22, where the tape roll
20 has a standard outer diameter of approximately 3.1875 inches, is substantially

ereater than 400:1 whereby tape 14 of extended length is usable on standard tape guns

10 thereby minimizing the number of tape-roll changeovers.

In one embodiment of the invention, the ratio of tape length to roll diameter 1s
greater than about 500:1 while in a specific version of the embodiment, the ratio of
tape length to roll diameter 1s greater than about 550:1. This allows tape rolls 20 of

approximately 50 yards in length to be used in a standard ATG 10.
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Current ATG tapes 14 utilize a paper-silicone-release liner 16 that has an

average thickness between 3-4 mils (1 mil = .001 inch). The release liner 16 used 1n

the tape 14 involved in the - vention has a thickness no greater than 2 mils. While no

speciﬁc material is required for the liner 16, 1n a preferred embodiment, the reiease

liner 16 is a polymeric film such as polypropylene, polyester, nylon or polystyrene.
These film liners 16 have a greater tensile strength than siliconized paper, thereby

allowing for a thinner release liner 16 than is currently in use. Furthermore, they
exhibit greater tear resistance than paper liners. Such film liners 16 also have a
thickness no greater than 2 mils. By using a thinner release liner 16, one 1s able to
wind a greater length of tape 14 on a roll 20 having a standard outer diameter. This
increase in length of tape 14 reduces the number of roll changes required in a day, thus

increasing the productivity of the ATG operator.

It is worth noting that the length of tape 14 capable of being stored on a roll 20

is not dependant on the direction that tape 14 1s wound. That is, the tape 14 may be

wound around the roll core 22 1n a conventional manner as shown in FIGURE 7/, or 1t
may be what 1s known as reverse wound (i.e., the release liner 16 faces the inner core
22) as shown in FIGURE 6.

In one embodiment of the invention, the adhesive layer 12 may be what 1s
known in the art as an unsupported free-film adhesive layer 12 while yet in another
embodiment, as shown in FIGURE 3, the adhesive layer 12 may be an unsupported
layer 34 reinforced on one or both side surfaces 36,38. In a specific version of the

reinforced embodiment, glass beads or fibers of glass, pulp, paper and the like may be

used to reinforce the adhesive layer 34. Such reinforcement allows for the sides 36, 38

of the reinforced adhesive layer 34 to have differing degrees of tack and/or adhesion.
While it is preferred that both of the adhesive surfaces 24, 26 are of the same
tack and adhesion, those skilled in the art will recognize that it is possible to construct

the tape 14 with one surface having a stronger tack and/or adhesion than the other

surface without departing from the spirit or scope of the invention.
FIGURE 4 shows another embodiment of the invention wherein the adhesive

layer 12 includes a carrier 28 having first and second sides 30, 32 with each side having

adhesive 12 thereon. The first-side adhesive 30 forms the liner-side surface 24 of the
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adhesive layer 12 while the second-side adhesive 32 forms the exposed-side surface 26.
The thickness of the carrier 28 in the inventive tape 14 is less than about 2 mil.

Although the carrier 28 can be made of various materials including paper, tissue and

the like, in a preferred embodiment of the invention, the carrier 28 is made of a

polymeric film. As with the release liner 16 in the unsupported tape 14, the thinner the

carrier 28 the greater the length of tape 14 that can be stored on a single roll 20.

The invention can also be described in relation to a roll 20 of tape 14 having a
standard outer diameter of approximately 4 3125 inches, the standard diameter for tape
olls 20 used in 3M’s® standard ATG. In such tape 14, the adhesive-layer 12
thickness and the release-liner 16 are selected such that the ratio of tape length to roll
diameter on a standard 1.375 inch roll core 22 is substantially greater ﬁmn 500:1. Ina

specific version of such embodiment, the ratio of tape length to roil diameter 1s greater

than about 650:1 while in a still more specific version, the ratio is greater than about

800:1. This allows rolls 20 of tape 14 over 90 yards in length to be used in 3M’s®

standard ATG. Currently, tape rolls 20 of only 60 yards in length are known for use 1n

the 3SM® ATG.
As can be seen from the tape length to roll diameter ratios discussed above, the

tape 14 that is the subject of the invention has the capability of providing a 30% or
more increase in the length of tape 14 stored on a standard ATG tape roll 20 having an
outer diameter of approximately 3.1875 inches or 50% or more increase on a SM®

standard ATG tape roll 20 having an outer diameter of approximately 4.3125 inches.

Another way to describe the invention is based on a thickness to length ratio.
That is, the adhesive-layer 12 thickness and the release-liner 16 are selected such that
the ratio of tape length to tape thickness for a one-inch length of tape is substantially
oreater than about 195:1. In a specific version of such embodiment, the tape length to
tape thickness ratio 1s greater than about 270:1 while in a more specific version the

length to thickness ratio 1s greater than about 370:1.

The conventional unsupported-adhesive tape 14 currently used in a standard
ATG gun 10 has a 3.1 mils paper-silicone liner 16 and a 2 mils adhesive layer 12. Such
adhesive layer may include some form of particle reinforcement. The carrier 28

supported version of such tape 14 has a V4 mil polymeric film carrier 28, a 17 mil
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adhesive layer 12 (i.e., /s mil on each side of the carrier) and a 3.1 mil paper-silicone

thickness ratio of approximately 195:1.
FIGURE 5 shows one embodiment of the invention which combines a 2 mil

release liner 16 with a 1 mil adhesive layer 12. Such combination results in a length to

thickness ratio of 333:1. By reducing the thickness of the release liner 16 to 1.7 mil in

another embodiment, the length to thickness ratio can vary between 270:1 for a version
using a 2 mil adhesive layer 12 to 370:1 for a version of the embodiment using a 1 mil

adhesive layer 12. Therefore, one can easily see how the selective combination of

adhesi\ée-layer 12 and release-liner 16 thickness in the inventive tape 14 produces a

thinner tape 14 that allows for a greater length of tape 14 to be stored on a roll 20 of

standard outer diameter.

The invention also involves a method of manufacturing a roll 20 of tape 14 for

use in an automatic-tape gun 10. Such method is comprised of the steps of: (1)

preparing an adhesive layer having a liner-side surface and an exposed-side surface; (2)

attaching a release-liner having a thickness of 2 mils or less to the liner-side surface of

the adhesive; and (3) winding the film release-liner around a core.

While the principles of the - vention have been shown and described in

connection with but a few embodiments, it is to be understood clearly that such

embodiments are by way of example and are not limiting.
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CLAIMS

1. A roll of tape for an automatic tape gun, the tape comprising:

-an adhesive layer having a liner-side surface and an exposed-side surface; and
S -a film release-liner adhering to the liner-side surface of the adhesive layer, the

adhesive-layer thickness and the release-liner being selected such that the ratio

of tape length to roll diameter on a standard 1.375 in. roll core, where the tape

roll has a standard outer diameter of approximately 3.187S in., is substantially

greater than about 400:1,
10  whereby tape of extended length is usable on standard tape guns to minimize tape-roll

changeovers.

2. The automatic tape-gun tape roll of claim 1 wherein the ratio of tape length
to roll diameter is greater than about S00:1.

15
3. The automatic tape-gun tape roll of claim 2 wherein the ratio of tape length

to roll diameter is greater than about 550:1.

4. The automatic tape-gun tape roll of claim 1 wherein the release-liner has a

20  thickness no greater than 2 muls.

5. The automatic tape-gun roll of claim 1 wherein the adhesive layer is an

unsupported adhesive layer.

25 6. The automatic tape-gun rolé of claim S wherein at least one of the liner-side

and the exposed-side surfaces of the adhesive layer is reinforced.

7. The automatic tape-gun role of claim 6 wherein glass particles are in the

adhesive layer near the liner-side surface and the exposed-side surface, thcrcby'

30  providing such reinforcement and desired tack and adhesion for such surfaces.
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9 The automatic tape-gun tape roll of claim 1 wherein the release-liner is 2

polymeric film.

10. The automatic tape-gun tap€ oll of claim 9 wherein the release-liner has a

thickness no greater than 2 mils.

11. The tape of claim 1 wherein the adhesive layer includes a carrier

therewithin having first and second sides each having adhesive thereon, the first-side

adhesive forming the liner-side surface of the adhesive layer and the second-side

adhesive forming the exposed-side surface of the adhesive layer.

12. The tape of claim 11 wherein the thickness of the carrier 1s less than about

Y, mil.

13. The tape of claim 12 wherein the carrier is made of polymeric film.
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14. A roll of tape for an automatic tape gun, the tape comprising:

-an adhesive layer having a liner-side surface and an exposed-side surface; and
-a film release-liner adhering to the liner-side surface of the adhesive layer, the
adhesive-layer thickness and the release-liner being selected such that the ratio

of tape length to roll diameter on a standard 1.375 in_ roll core where the tape
roll has a standard outer diameter of approximately 4.3125 in., is substantially

greater than about 500:1,

whereby tape of extended length is usable on standard tape guns to minimize tape-roll

changeovers.

15. The automatic tape-gun tape roll of claim 14 wherein the ratio of tape

length to roll diameter is greater than about 650:1.

16. The automatic tape-gun tape roll of claim 15 wherein the ratio of tape

length to roll diameter is greater than about 800:1.

17. The automatic tape-gun tape roll of claim 14 wherein the release-liner has

a thickness no greater than 2 mils.

18. The automatic tape-gun roll of claim 14 wherein the adhesive layer is'an

unsupported adhesive layer.

19. The automatic tape-gun role of claim 18 wherein at least one of the liner-

side and the exposed-side surfaces of the adhesive layer is reinforced.

20. The automatic tape-gun role of claim 19 wherein glass particles are in the
adhesive layer near the liner-side surface and the exposed-side surface, thereby

providing such reinforcement and desired tack and adhesion for such surfaces.

21. The automatic tape-gun tape roll of claim 14 wherein the tape is reverse

wound on the core.

Wivis

US00/ 40750
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92. The automatic tape-gun tape roll of claim 14 wherein the release-liner 1s a

polymeric film.

73 The automatic tape-gun tape roll of claim 22 wherein the release-liner has

5 a thickness no greater than 2 mils.

24. The tape of claim 14 wherein the adhesive layer includes a carrier

therewithin having first and second sides each having adhesive thereon, the first-side

adhesive forming the liner-side surtace of the adhesive layer and the second-side

10 adhesive forming the exposed-side surface of the adhesive layer.

25. The tape of claim 24 wherein the thickness of the carrier 1s less than aboul

5 mil.

15 26. The tape of claim 25 wherein the carrier is made of polymeric film.
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27. A roll of tape for an automatic tape gun, the tape comprising:
-an adhesive layer having a liner-side surface and an exposed-side surface; and

-a film release-liner adhering to the liner-side surface of the adhesive layer, the
adhesive-layer thickness and the release-liner being selected such that the ratio

of tape length to tape thickness for a one-inch length of tape is substantially
greater than about 195:1,
whereby tape of extended length is usable on standard tape guns to minirmize tape-roll

changeovers.

28. The automatic tape-gun tape of claim 1 wherein the ratio is greater than
about 270:1.

29. The automatic tape~gun tape of claim 1 wherein the ratio is greater than
about 370:1.

30. The automatic tape-gun tape roll of claim 27 wherein the release-liner has
~ a thickness no greater than 2 mils.

31. The automatic tape-gun roll of claim 27 wherein the adhesive Jayer 1s an

unsupported adhesive layer.

32. The automatic tape-gun role of claim 31 wherein at least one of the liner-
side and the exposed-side surfaces of the adhesive layer 1s reinforced.

33. The automatic tape-gun role of claim 32 wherein glass particles are in the
adhesive layer near the liner-side surface and the exposed-side surface, thereby

providing such reinforcement and desired tack and adhesion for such surfaces.

34. The automatic tape-gun tape roll of claim 27 wherein the tape is reverse

wound on the core.
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35. The automatic tape-gun tape roll of claim 27 wherein the release-liner is a

polymeric film.

36. The automatic tape-gun tape roll of claim 35 wherein the release-liner has

5 a thickness no greater than 2 mils.

37. The tape of claim 27 wherein the adhesive layer includes a carrier

therewithin having first and second sides each having adhesive thereon, the first-side

adhesive forming the liner-side surface of the adhesive layer and the second-side

10  adhesive forming the exposed-side surface of the adhesive layer.

38. The tape of claim 37 wherein the thickness of the carrier is less than about

15
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40. A method of manufacturing a roll of tape for use in an automatic tape gun
comprised of the steps of:

-prepanng an adhesive layer having a hiner-side surface and an exposed side

surface;

S -attaching a film release liner of about 2 mils thickness to the liner-side surface
of the adhesive, the releasc-liner being selected such that the ratio of tape
length to tape thickness for a one-inch length of tape is substantially greater
than about 195:1; and
-winding the release liner around a core.

10
4]1. The method of cléim 40 wherein the release hiner 1s less than 2 mils.

42. The method of ¢claim 40 wherein the adhesive layer includes a carrier
therewathin having first and second sides each having adhesive thereon, the first-side

15 adhesive forming the liner-side surface of the adhesive layer and the second-side
adhesive forming the exposed-side surface of the adhesive layer.
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