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The invention relates to an envelope for holding
transparencies used in overhead projectors. -
Specifically, the envelopes include at least one opaque
flap attached to the envelopé using an adhesive tape

10 having increased flexibility.

.Description of the Related Art
Business presentations, lectures and the like often
are augmented by the use of imaged transparencies, which
15 are exhibited to the viewers on a screen by means of an
overhead projector (OHP). The individual transparencies
are delicate, and easily damaged in storage or transit.
Various types of covers, folders and enveiopes have been
provided in order to enable professional presentations,
20 as well as interim protection of the transparencies.
U.S. Patent No. 3,875,693 discloses the framing of a
transparency in a frame made from carton, paperboard and
the like. The frame is meant to mask the illumination
gaps formed about the periphe:al of the transparency
{ ' 25 proper. The frame can also be used to make notes or
‘ - other memoranda needed by the lecturer which remain
unseen by the audience. However, these frames are bulky
and will not fit into standard size files, binders and
shelves, being therefore difficult to store and
30 transport. Also, they are not easily removable without
destruction of the frame and attendant damage to the
transparency. Finally, the frames are not convenient to
attach to transparencies as each one must be carefully
positioned and attached by hand.

- 35 Swedish Patent Application No. 382,266 discloses an
envelope which is a plastic sheet pocket having punched
holes along one side, and being open at the top for

insertion of the transparency to be presented. These
envelopes are removable, simple to handle, store and
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nol nore t 2.5 grans, and a- 180[err] peel adhesi on of _at Ieast
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unfol ded position on an over head projector stage with mninmal adhesive
trgnsfer to said stage at the operating tenperature of the overhead
prejector. 2. An inproved envel ope accordirm?To clairm1l mherein said tape
has a erX|b|I|E ans. 3. A roved
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envel ope accordggg tedt da'Hé? ]t)ﬁﬂ‘eern‘%}dlo%% S MEUHE L at fon, notes

oly(ethylene tere-_ pht
pol y( Y g made on the envelope.
5 The disadvantage of this envelope is that peripheral

illumination is not masked and the lecturer cannot make
written notes on the envelopés without having these notes
being shown on the screen as well. The punched holes
also show an outline on the screen. Therefore, this
10 envelope does not.yield a presentation having an
; 'extrepeiy professional appearance.
‘ U.S.’Patent Nos. 3,253,358; 3,264,936; 3,438,702;
* 3,438,703; 3,524,703; 3,536,393; 3,537792; 3,544,211;
3,600,079; and Swedish Patent Application No.346,166
15 describe further examples of covers or envelopes for OHP
~ transparencies. The covers and envelopes disclosed in
these publications are complicated and difficult to
handle and have many drawbacks, e.g., most of these
presuppose that the transparencies are to be presented in
? 20 a prescribed order and the covers of most of these
| transparencies are difficult to remove.
- U.S. Patent No. 4,810,544 discloses another
transparent sleeve comprising a transparent sheet
. material having a single fold dividing the sheet into two
‘ ‘25 halves . and a strip of double coated adhesive tape
running the length of an edge of the sheet substantially
paraliel to the fold. The tape is disclosed to have a
low tack, reusable adhesive on the side of the tape which
will adhere to the top strip. When folded, the single
30 sheet forms a sleeve. This envelope protects the printed
media, and can be stored in a binder when holes are
punched along the edge, but again, any written notes or
prompts will be visible on the screen.
U.S. Patent No. 4,402,585 discloses an envelope for
35 overhead transparencies that overcomes many of the
- disadvantages of the previously described envelopes. The
envelope comprises a rectangular pocket formed of
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for insertion of the transparency therebetween. At least
one opaque flap is attached in a foldable manner along
5 one of the longitudinal side edges of the pocket. The
flap is attached to and spaced a distance from the
longitudinal edge such that in the unfolded position the
flap extends beyond the side edge and covers the
longitudinal edge. In the folded position, the flap
, 10 exposes the longitudinal side edge. Holes may be punched
P L ‘along,thé side edge of the material to permit storage of
the envelope in a binder, file or the like. Preferably,
the flaps are formed of a plastic material which accepts
written text by conventional writing instruments.

15 When stored, the flaps are in the folded position,
and are unfolded for use. The means of attachment must
allow the flaps to stay in the unfolded position during
presentation. Otherwise the flaps might tend to spring
back to their folded position, which is inconvenient for

20 the presenter, and may cover the added notes. To aid the
situation, the envelope can be placed with the flaps face
down on the overhead projector stage, so that the weight
of the envelope and the overhead transparency can insure

(: that the flaps stay unfolded. However, where flaps are
* 25 difficult to fold, the envelope will not lay flat on the
stage, which can cause focusing problems, which are
especially severe when one uses a reflective type
overhead projector. In addition, due to the operating
temperature of the OHP and stage, the adhesive used to
30 attach the flap can be transferred to the stage, causing
unsightly spots on the screen and messy blotches on the
stage which can also transfer to materials used
thereafter.
The present inventors have discovered that, by using
35 a certain combination of backing film and adhesive, the
flaps can be securely attached to the transparent

| 5 ;&1|nproved envel ope according to claim1l wherein.said pol yester backing

envelope, easily remaining in either the folded or the
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n inproved envelope according to claim 4 wherein said adhesive is a
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turn the envelopes face down on the stage. Further, with
the preferred composite tapes, the envelopes can be
turned face down and lay flat on the stage with minimal.
adhesive transfer.

Summary of the Invention

The present invention comprises an improved envelope
for transparencies for overhead projectors, said envelope
comprising a substantially rectangular pocket of
transparént sheet material, said pocket having two
longitudinal side edges connected by shorter side edges,
said pocket being open at least along one side edge for
insertion of a transparency, at least one opague flap
attached in a foldable manner along one of said side
edges by means of a flexible adhesive tape, said flap
having a folded and an unfolded position, said tape
comprising a flexible polyester backing having a
thickness of 15 micrometers or less, and attached on one
surface thereof, an adhesive layer, wherein said tape has
a flexibility measurement of not more than 2.5 grams, and
a 180° peel adhesion of at least 100 grams per
centimeter, wherein the flap, when unfolded, remains in
the unfolded position, and when turned face down on an
overhead projector stage will exhibit minimal adhesive
transfer to said stage at the operating temperature of
the overhead projector.

This invention also provides an adhesive tape
suitable for use in an improved envelope for overhead
transparencies, having at least one opaque flap, such
tape comprising a flexible polyester material having a
thickness of less than 15 microns, and coated on one
surface of said backing is a flexible adhesive layer
wherein said composite tape has a flexibility measurement
of not more than 2.5 grams, and a 180° peel adhesion of
at least 100 grams per centimeter, wherein said tape will
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o!!'opaque flap is attached in a fol dabl e manner along 5 one of the
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m ght tend to sgdhesive which is positioned on, or coated as a layer on,

5 at least one major surface of a polyester substrate. The

adhesive may be pressure-sensitive, heat-activatable,
heat-bondable, or any other type of known adhesive. The
tape may be premade and placed onto the envelope during
construction thereof, or it may be made concurrently with

10 the_envelope, or after the envelope is constructed, by
coating the chosen adhesive onto a polyester material
which has already been placed in the envelope.

Detailed Description of the Invention

15 The improved envelopes of the invention comprise an
adhesive tape having a polyester backing having a
thickness of 15 micrometers or less, preferably from 5
micrometers to 10 micrometers. The backing may be any
thermoplastic film forming polyester produced by

20 condensing a dicarboxylic acid or a lower alkyl diester
thereof, e.g., terephthalic acid, isophthalaic, phthalic
2,5-naphthalene dicarboxylic acid, succinic acid, adipic
acid, and the like, with a glycol such as ethylene

. : glycol, 1,3-propanediol, 1,4-butanediol, and the like.

25 The polyester may also be a copolyester of any such acid
and glycol. The preferred polyester is poly(ethylene
terephthalate) for its clarity, durability and cost.
Useful adhesives for the adhesive layer of such tape

are those having good adhesion to the polyester backing,

30 and the envelope, and include acrylics, tackified or
untackified, tackified rubber-based adhesives, urethanes,
silicones and the like. They can be hot melt adhesives,
solvent-based, water-based, or emulsion, E-beam or
actinic radiation curable or moisture curable.

35 The thickness of the adhesive layer depends on such
factors as the type of adhesive used and the type and
thickness of the film backing, however, the thicknesses
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placed with the flaps face down on the overhead projector stage, so that

t he wei ght of the envel ope and the overhead transparency can insure that
the flaps stay unfol ded. However, where flafs are 25 difficult to fold, the
envelope will not lay flat on the stage, which can cause focusing problens,
whi ch are especefl thesaghesivpchayas g¥E§°alﬂ¥fFéBSPvgrP9p3-§verhead
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stage, the adhesive used to 30 _attach the flap can be transferred tQ the
stage, causing B%§F3H9F9r§pﬁ?s7 nm§ﬁ€°§erEﬁoaH85£eE§9sts§EMe£t8n fQe Lo
stage which can2gl sbctonetérs.t ownblar some vgfedhehprefereed adhesives
5 can be coated on the required backing up to 100
micrometers in thickness withoutlcausing excessive
adhesive transfer, this thickness is generally not
preferred from resource management and aesthetic
perspectives.

10 ~ At the preferred thickness range, the adhesive layer

. has a 180° peel adhesion of at least 100 grams per

centimeter (under conditions specified, jinfra), for the

* flaps to remain securely attached to the edges of the

pocket. When adhesives with lower peel adhesion values

15 are used, the adhesive will tend to separate from the
edges of either the main pocket or the flap after
repeated openihg and closing of the flaps and expose more
of the adhesive layer for adhesive transfer to the stage
if the flaps are placed face down.

20 The adhesives can be pressure-sensitive, heat
activatable pressure-sensitive, or heat bonding with the
pressure-sensitive and heat-activatable pressure-
sensitive being preferred. Also useful are heat-set

, adhesives including thermoplastic and thermosetting

!.’ 25 resins, which have the advantages of good bonding

| strength to prevent separation of the adhesive, and are

nontacky at the operating temperature of the overhead
projector, 8o long as they meet the flexibility and peél
requirements necessary. Useful pressure-sensitive

30 adhesives possess good bonding and low creep properties,
while remaining flexible, which is one requirement so
that when the flap is in the unfolded position, there
will be less tendency for the adhesive to creep onto the
stage or other surface contacted. The thin backing of

35 the tape and resultant flexibility provides a smaller
exposed area when the flap is in the unfolded position.
Minimal adhesive layer thickness also helps in minimizing
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Th present inventors have discovered that, by using 35 a certain

conbi nat i onWE¥93/38480ng fi | m and adhesive, the flaps can be secup€lAUS92/08857
attached to the transparent envelope, easily remaining in either the folded
or the REPLACEMENT SHEET -4- unfol ded or open position. This obviates
the need to turn the envel opes face down omnZ-he stage. Further, with the
preferred conposite tapes, the envel opes can be turned face domn and | ay

flat on the sta@Bownthofi aidbeis ives whdsh d st rexpoaed whemtthe of lapeis in
I nvention the unfolded position. These factors, along with the

adhesive properties substantially reduce the amount of
adhesive transfer when compared to conventional products.
5 Other helpful procedures include detackifying the
exposed adhesive edge along the fold line, coating
variations and the like. Useful detackifying treatments
include treating the exposed edges with E-beam or the
addition of an appropriate chemical compound to either

10 coat or react with the adhesive. :

) . Preferred adhesives include acrylics and tackified
. rubber-based adhesives. For the preferred adhesives, a

* very thin layer of 10 micrometers can provide the

required peel adhesion.

15 One preferred class of pressure-sensitive adhesives
are acrylate adhesives. They can be monomers énd/or
oligomers such as (meth)acrylates, (meth)acrylamides,
vinyl pyrrolidone and azlactones, as disclosed in U.S.
Pat. No. 4,304,705, (Heilmann), Re 24,906 (Ulrich), and

20 U.S. 4,181,752, (Martens). Such monomers include mono-,
di-, or poly-acrylates and methacrylates.

Preferred acrylates are typically alkyl acrylates,
pPreferably monofunctional unsaturated acrylate esters of
non-tertiary alkyl alcchols, the alkyl groups of which

25 have from 1 to 14 carbon atoms. Included with this class
of monomers are, for example, isoocctyl acrylate, isononyl
acrylate, 2-ethyl-hexyl acrylate, decyl acrylate, dodecyl
acrylate, n-butyl acrylate, and hexyl acrylate. The
alkyl acrylate monomers can be used to form homopolymers

30 or they can be copolymerized with polar copolymerizable
monomers. When copolymerized with strongly polar
monomers such as monoolefinic mono- and dicarboxylic
acids, hydroxyalkyl acrylates, cyanoalkyl acfylates,
acrylamides or substituted acrylamides, the alkyl

35 acrylate monomer generally comprises at least 75% of the
polymerizable monomer composition. When copolymerized
with moderately polar monomers such as N-vinyl

.-
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at least one initiator to aid in polymerization of the
monomers. Suitable initiators include thermally-
activated initiators such as azo compounds,
hydroperoxides, peroxides, and the like, and
photoinitiators such as the benzoin ethers, substituted
benzoin ethers, substituted acetophenones, substituted
alphgfkeﬁols such as 2-methyl-2-hydroxy-propiophenone,
aromatic sulphonyl chlorides such as 2-naphthalene
sulphonyl chloride, and photoactive oximes

such as 1-phény1-1,1-propanedione-2-(o-ethoxycarbonyl)
oxime. Generally, the initiator is present in an amount

of from 0.01 part to 3.0 parts based on 100 parts monomer

weight.
The pressure-sensitive adhesive layer may also be

‘cross~-linked. Preferred crosslinking agents for acrylic

pressure-sensitive adhesives are multiacrylates such as
1,6-hexanediol diacrylate as well as those disclosed in
U.S. Patent No. 4,379,201 (Heilmann et al.). Other
useful crosslinking agents include those chromophoro
substituted-s-triazines taught in U.S. Patents 4,330,590
(Vesley), and 4,329,384 (Vesley et al.). Each of the
crosslinking agents is useful in the range of from 0.01%
to 1% of the total weight of the monomers.

Useful heat activatable adhesives include
thermoplastic and thermosetting resins. Another
preferred class of adhesives is that of rubber-type
adhesives. The adhesives comprise a rubber resin, which
may be either a natural rubber or a synthetic elastomer
such as styrene-butadiene and styrene-butadiene-styrene
copolymers and hydrogenated copolymers thereof,
polybutadiene, polyisoprene, polyiscbutylene, butyl
rubbers, polychloroprene, ethylene-propylene copolymer

sai d pocket being
at | east
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rubbers, ethylene-propene-diene rubbers, and the like.
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stereoﬁ" 840A, and 845A, and Duradene™ e.g., Duradene™
710, 711, and 713, all available from Firestone Tire and
Rubber, and those available from BF Goodrich under the
tradename Hycar™, and the like.

Such rubber-type adhesives typically also contain a
tackifying agent. Useful tackifying agents include rosin
esters and rosin acids, mixed aliphatic/aromatic
tackifying resins, polyterpene tackifying agents, and
hydrogenated tackifying agents. Preferred tackifying
agents include the aliphatic hydrocarbon resins, the
polyterpene resins and the hydrogenated resins. Mixtures
of tackifying agents may also be used.

Rubber-type adhesives may also contain a
plasticizing agent including naphthionic oils, paraffinic
oils, aromatic oils and mineral oils.

Useful commercially available adhesives include
Findley "590-371", and "802-334"; "HL-2203-X", "HM-2703",
"HL-7389-X", available from H.B. Fuller; and "70-7141",
and "70-7254", available from National Starch. Any
useful adhesive may also contain such conventional
additives as pigments, antioxidants, fillers, and the
like, so long as such additives do not render the
adhesive outside the flexibility and peel ranges
required.

The adhesive chosen must have good bonding to the
£ilm backing, either as provided or the surface of the
£ilm backing can alternately be treated either by corona
treatment or chemical adhesion promoters to insure good
bonding. The composite tape has a flexibility
measurement of no more than 2.5 grams as measured jinfra,
preferably no more than 1.6 grams. Preferred adhesives
also have a 180° peel adhesion of at least 100 grams per
centineter, preterahlf at least 150 grams per centimeter;
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- xhibit mnimal transfer to an overhead projector stage at_the
op®rating WWFWre of the overhead projector. The term"” adWQi’Vé‘WQfﬂ-.sv
as fused herein nmeans an adhesive which is positioned on, or coated as a

| ayer on, 5 at |east one major surface of a _polyester substrate. The
adhesi ve may be pressure-sensitive, heat - 380 vat abl e, heat - bondabl e, or any
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10 the envel opprefierdbky ldms ctham ofte nicromsters:ed, by coating-the
chosen adhesi ve:ont angy R p £ P A Azl DG P EGEHY BFTve) 650 11
low as possible, but in practice, measurements of lower
5 than 1 gram become difficult t.. test. A tape with very
low flexibility numbers, or outside the testing range is
useful if it has adequate peel, and adequate integrity
needed for the equipment processing and handling. At
measurements higher than 2.5 grams, the flaps are
10 difficult to unfold and will tend not to remain in the
' opeth or unfolded position and to spring back to the

closed position.
* The backing can also have low adhesion backsize
coating thereon or any other treatment to facilitate
15 unwinding from a roll, so long as such treatments do not
render the tape outside the flexibility range.

The flaps are preferably made from materials that
are capable of being overwritten to enable the lecturer
to make notes thereon, including bond paper, paperboard,

20 opague films such as pigment filled polyester;
polyvinylchloride; polyolefins including polyethylene and
polypropylene; and other similar materials, with
polyvinyl chloride being preferred.

‘ The pockets can be made from any transparent

25 polymeric sheet material including cellulose esters,
polyesters such as polyethylene terephthalate, polyamides
such as nylon, polyolefins such as polyethylene and
polypropylene, polycarbonates, polyethers and polyvinyls
such as polyvinylchloride. Polyesters are preferred,

30 most preferably polyethylene terephthalate.

The pockets comprise opposed rectangular faces which
are separable at least along one side edge for insertion
of the transparency therebetween. The phrase "along one
side edge" includes embodiments where the flap is

35 attached along and coextensive with the longitudinal side
edge of the pocket, as well as those where they are
spaced a distance from the same side edge as disclosed in

| This Sheet Has Been Reﬂlaced
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m crometers. The backing may be any thermgplastic filmformng polyester
produced by 20 condensing a dicarboxylic'&&?d or a | ower al kyl diester

thereof, e.g. . ter thalic acjd s thal aj c thal { ¢ 2, 5-napht,hal ene
di car boxyl i ¢ Jbi%t, s{}iﬁﬂ%}i'{"'ac '(foémé)%{lc E\a tggg éﬂeLﬁPka‘fRﬁaﬁ a gl ycol
SECh af ethyl@m&iﬁﬁﬁﬁﬂthd”ﬁiapWﬁxtEnﬂsﬂbeﬂoﬁdbahdnedVefs thd t he :ike.h 25
The pol yester 0 t 0, S | ol . The
preferred pol &%ﬂ‘f@%& ;ale(dg){'yl Zlﬁﬁ @%ﬁ e{ﬁ?ﬂé?a?é?i?%#gi ?@gcggﬁt Yy,
durability anexpnses khe gideailedgecs Where desined; vtheafdapocasudhkseape
S be attached along the short side edge.

Holes may be punched along the side edge of the
pocket to permit storage of these pockets in a binder,
file or the like.

10 » . -3 ds
- Flexibility Measurement
The flexibility of the adhesive tape is measured

with a Sherr-Tumico tension gauge having a range of
measurement from 0.6 to 6.0 grams of tensions. A driven

15 platen is used to maintain a constant and reproducible
speed of 30.5 cm/minute (12 inches/minute). Samples are
measured using white polyvinyl chloride flaps having
dimensions of 4.5 cm X 29 cm and thickness of 120
'micrometers. The flaps weigh 2.1 grams. The flap is

20 attached to a pocket using the tape to be tested. The
sample is placed, flap side up, on a flat surface with
the flap opened at a 90° angle from the sleeve. The

: sample is set so that when the platen starts moving, the

“' tension gauge arm will engage the flap by approximately

25 0.65 cm. (The flip extends 0.65 cm into the path of the
arm,), and at a position 2.54 cm above the flap/pocket
intersection. The tension gauge is mounted on the driven
platen so that it is moving at 30.5 cm per minute when it
engages the flap. The platen is started and the tension

30 gauge moves horizontally until it enQages the flap and
forces it to open further. The maximum tension is read
from the gauge after it clears the flap. The result is
reported in grams. Results are comparable for flaps
having a weight specified above. If testing is desired

35 for flaps having other weights, the results should be
specified in grams per unit weight or unit area.
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Extended Capability Slip/Peel tester, marketed by IMASS,
Inc. The instrument is set up as follows: platen speed
of 30.5 cm/minute, averaging time selector set to 10
seconds, peak select set to kinetic, meter select switch
to peak, speed range selector to SL, and range/zero
switch to B. A sample is cut parallel to the tape so
that the flap, tape and pocket are intact when testing a
commercially available example. The tape is applied
directly to either the flap or the pocket alone for all
other samples. Results are specified as being peel from
PET if from the pocket, PVC for peel from the flap or
both.

To measure peel adhesion of the hinge to the pocket,
the sample is secured to the platen with double coated
tape and the flap is peeled from the pocket to a distance

~of 2,54 cm. The flap is attached to the load cell on the

peel tester and the platen is started. As the platen

moves, the flap is peeled from the pocket and the force

is measured by the load cell and displayed in grams.

Peel adhesion to the flap is measured by peeling the tape
from the flap. Peel adhesion is reported in grams/cm, )
and represents the average of 4 measurements. (_

ADHESIVE TRANSFER TEST

A 3M Model 2150 Overhead Projector was used to
observe adhesive transfer in the following manner:

The overhead projector was turned on and allowed to
varm for 30 minutes. A 4 cm sample, cut perpendicular to
the hinge, so that the hinge, pocket and flap interaction
was intact, was placed on the stage, face down, with the
flap in the open position. A cylindrical brass weight
having a diameter of 3.8 cm and weighing 100 grams was
placed and centered on open hinge and let stand for 1
minute. The sample was then pulled across the stage at a
rate of 30.5 cm per minute (12 inches per minute) in such

This Sheet Has Been Replaced




*rorreter m cronmeters, preferably from5 mcroneters
cr onet e@osgfd referably from10 to 25 mcroneters. Wil e%ﬁ‘?’&(@ﬁz&
ef erred adhesives 5 can be coated on the required backing up to 100

crometers in thickness w thout causing excessive adhesive transfer, this
ni ckness is generally not preferred frontt source managenent and aesthetic

b T80l or 3 pbreatiel bRy the"Itagh Vash tTand HoF aRen | SRR Bier
bndi ti ons speekposd, thef ad)xesfime th&'hﬁ:lapsahnpmarsmiﬁéd/ wilegdied to
e Used. the SEnBEpSEe; nbReR. Y ¥Ehaly WasSRndkied BR T A e e
in pocket oradhesivepresidue was left on stage, if adhesive residue
S was left on stage, the result was reported as F/3. The
sample is deemed to be acceptable if two of three samples
do not leave residue.
The following examples are meant to be illustrative
only. Variations within the spirit of the invention are
10 possible as understood by those skilled in the art. The
: scope of the invention is that contained in the claims.
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Examples
Example 1

15 A pocket for overhead transparencies was made in the
following manner. A hot melt pressure-sensitive
adhesive, available as Findley 590-371 was coated by
means of a Nordson Slot Nozzle Coater at a thickness of
18 micrometers onto a 9.0 micrometer polyethylene

20 terephthalate (PET) film. The film had been previously
slit to a wiath of 1.25 centimeters. The tape was
applied to a transparent PET pocket. The flaps, made of
Tio2 filled PVC f£ilm having dimensions of 4.5 cm X 29 cm
and thickness of 120 micrometers were attached to the

25 pocket using the above tape. The finished pocket is then
tested for 180° peel adhesion, adhesive transfer, and
flexibility according to the methods described above and
the test results were reported in Table 1.

30 Example 2
This envelope was made in the same manner as Example 1,
except that the adhesive layer was an acrylate adhesive
comprising 95.5 parts isdoctyl acrylate (IOA) and 4.5
parts acrylic acid (AA), coated out of solvent (27%

35 solids in ethyl acetate) at a dry thickness of 12.5
-micrometers which was coated using a knife coater onto a
6 micrometer PET backing. The tape was then used to

his Sheet Has Been Re|placed
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ated opening and closing of the flaps and expose nore of the adhesive
yer for eahedii0486 ransfer to the stage if the flaps are pl acROTiG893/0885h.
2 The adhesives can be pressure-sensitive, heat activatable
pressure-sensitive, or heat bonding with the pressure-sensitive and

heat - acti vat abl e pressure- sensitive bei ng~ps4eferred. A so useful are
heat - set adhesi ves including thernoplastic and thernosetting 25 resins,

whi ch have the atibachathe filapsotobthe egdget ofndhe pogket.entTisepzape iwas of

th dhesi t h d
e adhesive, osfa8 PGB! BREY, “raBRTATEY PR SHHITI Shafaddl, O
necessary. Usepeelptestuwasspesifprimed3onaahcompdetieoenyed opeodathest ng and
low creep propeghafSa it Bahpie' Bs"debce bl aniveS  The Wias i Uid PNt SO

5 are also reported in Table 1.

Examples 3-6
These were made in the same manner as example 2,

except that different adhesive and backing thicknesses

10 were used, as shown. in Table 1. The peel, adhesive
transfer and flexibility measurements were made, with the
peel tests being performed on complete envelopes, and the
results are shown in Table 1. Peel adhesion of example 5
was tested on the pocket.

15

Example 7

This envelope was made in the same manner as Example
1, except that the adhesive was an acrylate adhesive
comprising 90 parts IOA, and 10 parts AA in ethyl
20 acetate/ toluene solvent at 29% solids. This was coated
using a knife coater onto a 6 micrometer thick
poly(ethylene terephthalate) backing to an adhesive
thickness of 18 micrometers. The peel, adhesive transfer
and flexibility data are included in Table 1.

qt 25
Example 8C
This example was a commercially available Flip-
Frame™ product, available from 3M, with an acrylate
adhesive comprising 95.5 parts IOA and 4.5 parts AA,

30 coated out of solvent (27% solids in a 70/30 mixture of
heptane/isopropanol) at a coating weight of 32 g/m’. The
backing for the tape was a 130 um thick rayon non-woven
sheet. The envelope was tested for peel, adhesive
transfer and flexibility, and the test results are also

35 reported in Table 1.
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when the flap is in the unfol ded position, there will be |ess tendency

the ac\p&sﬁywtcreep onto the stage or other surface conipgqigdo ,;ﬁg}s-;

thi n backing o he tape and resultant flexibility provides a snm
exposed area when the flap is in the unfol ded position. M ninmal adhesive

| ayer thickness also helps in mnimzing .36l9 OCT 1996 -7- anount of
adhesi ve which is exposed when the flap is in the unfol ded position. These

factors, along with the adhesi veg&mﬁ%@!gl |y reduce the anpunt
of adhesive transfer _when conpared to0 cqpventlona product s,
These were made in the same manner as example 7
except the different adhesive thicknesses were used. For
example 13C, the adhesive thickness was ocutside the
5 1limits of the invention. These samples were also tested
for peel, adhesive transfer and flexibility and the
results reported in Table 1.

Examples 14-19
10 These samples were made in the same manner as
Exaﬁplg 7 except the different adhesive thicknesses were
used. These samples vere also tested for peel, adhesive
transfer and flexibility and the results reported in
Table 2. In example 16, the peel adhesion was tested on
15 the pocket.

Examples 20-23
: These samples were made in the same manner as
Example 1 except that different adhesive and backing
#- 20 thicknesses were used. The compositions are reported in
Table 2. These samples were also tested for peel,
adhesive transfer and flexibility and the results are
also reported in Table 2.

L

{i 25 Examples 24-27
These examples were made in a manner similar to
Example 1, except that different adhesives were used.
The compositions are reported in Table 3. These samples
were also tested for peel, adhesive transfer and
30 flexibility and the results are also reported in Table 3.
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? Ot her hel pful procedures include detackifying the expo

dge al onwO 3104800 | i ne, coating variations and the |iKke. Us%éﬁq"sgg}wg
detacki fying treatnments include treating the exposed edges with E-beam or
“the addition of an appropriate chem cal £qgpaund to either 10 coat or react
with the adhesive. Preferred adhesives include acrylics and tackified
rubber - based adhesi ves. For the preferred adhesives, a very thin |ayer of
10 micrometers can provide the required peel adhesion. 15 One
preferred class of pressure-sensitive adhesives are acryl ate adhesi ves.
They can be nonomers and/or oligonmers such as (neth)acryl ates,
(met h)acryl am des, vinyl pyrrolidone and azl actones, as di scl osed | rac,U S.
Pat. No. 4,304,705, (Heilmann), Re 24,906 (Urich), and
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20 U.S. 4,181, 752, Such nononers include nono-,
pol’y- acryl WO936d8¢et hacryl at es.

di -,

acrylates, preferably nonofunctional unsaturated acrylate esters of
non-tertiary al kyl al cohols, the alkyl gr s of which 25 have from1 to 14
carbon atoms. Included with this class of Tfiomers are, for exanple,
| sooctyl acrylate. isonon acrvlate 2-ethvl -hex acrvlate decyl
acrylate, do@egys rylatg, n-bytyl agrylate, Jand hgxylf a¢ryllate.§ The al kyl
acryl ate nong an be psed t¢ formihonopol rs 30, qry 1hey canf be
copol yneri zeq pel ar "&polywﬂi zalpl @ nonofreks. ﬁ\h{r Torq y&er zed with
strongly pol dr &@noh@ s sli@ as fnooll i ni ¢ ffo- nghjdeaasb 3y} c acids,
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Yacryl ate nononer generally conprises at |east 75% of the pol ynerizabl e

nomer cowPO3/1048M. \Wien copol yneri zed with noderately pol ar PGBASA/8B8STIch
as N-vinyl REPLACEMENT SHEET -8- pyrrolidone, acrylonitrile, vinyl
‘chloride or diallyl phthalate, the alkyl ?cryl ate nononer generally
conprises at |least 70% of the pol yneri zaﬁ e nononmer conposition. The
pressure-sensitive adhesive typically contains 5 at |east one initiator to
aid in polynerization of the nononmers. Suitable initiators include
thermal |l y- activated initiators such as azo conpounds,

ADHESIVE
TRANSFER

"PET

180° PEEL
(g/125mm)

PVC

7]
1]
§§@:
g8 1" ;
B 8
)
n
28_ g
EEE 9
sH 6
E v
Hﬂ
E 34
g 7 b
: 223
g P
9
EH
) 5‘;3
B EEAET el
. nj] O9W Ecx g EA
55 |3 25 25| 78] 118
gg & o g'? Q1] HHW
> <
7 || Fel A%\ BF] ans
Qa0
| 44
: < o |e | 337
ﬁ ~N N o~ .;Nz';

This Sheet Has Been Reﬂlaced

A




; -'operom des, peroxides, and the Ilike, Hmmm“ﬂwumnumors such as the
bfnzoi n et stltuted 10 benzoin e d ac 5106

7.
slibsti t ut éﬁyi%ﬂgﬁﬁetols such as 2-net hyl #2-hydr oxy proplophenone aronatlc
syl phonyl chlorides such as 2-napht hal ene sul phonyl chloride, and

phot oacti ve oxi mes such as 1-phenyl-1, 1- pé&panedlone 2- (O et hoxycar bonyl)
15 oxine. Cenerally, the initiator is present in an anount & from 0.01

part to 3.0 p base O; parts nononer wei ght. The pressure-sensitive
adhesi ve | ayer €§§§1§§m%$o%€ | i nked. Preferred crosslinking agents for

acrylic 20 pressure-sensitive adhesives are multiacryl ates such as

1, 6-hexanedi ol di aOi)" fﬁpi‘@“daénivé‘féﬁedfﬁﬂ€§SﬂstrUn§ieEa289t No.
4,379,201 (Heil mann et
overhead pro ectors, said envelope comprising a
5 substantially rectangular pocket of transparent sheet

material, said pocket having two longitudinal side edges
connected by shorter side edges, said pocket being open
at least along one side edge for insertion of a
_transparency, at least one opaque flap attached in a

10 foldable manner along one of said side edges by means of
a flex;hié adhesive tape, said flap having a folded and
an unfolded position, said tape comprising a flexible
polyester backing having a thickness of less than 15
micrometers, and attached on one surface thereof, an

15 adhesive layer, wherein said tape has a flexibility
measurement of not more than 2.5 grams, and a 180° peel
adhesion of at least 100 grams per centimeter, said flap
being capable of remaining in the unfolded position on an
overhead projector stage with minimal adhesive transfer

20 to said stage at the operating temperature of the
overhead projector.

i 2. An improved envelope according to claim 1 wherein
*h' said polyester backing is poly(ethylene terephthalate),

25 said backing having a thickness of from 5 micrometers to
10 micrometers.

3. An improved envelope according to claim 1
wherein said adhesive a rubber resin adhesive selected
30 from the group consisting of natural rubber, styrene-
butadiene and styrene-butadiene-styrene copolymers and
hydrogenated copolymers thereof, polybutadiene,
polyisoprene, polyisobutylene, butyl rubbers,
polychloroprene, ethylene-propylene copolymer ribbers,
35 ethylene-propene-diene rubbers, and mixtures thereof.

Sheet Has Been Rep laced
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ul crosslinking agents include thosgummqumuuw

bstituted-s-trigzines taught in U S ; ! 25 d
,329,384“(%@?% t al.). Each of the cFos%Iihkingsagents ié&ﬁ@%@%&ﬂ?ﬁp

‘the range of from0.01%to 1% of the total weight of the nononers. Usef ul

heat activatabl e adhesives incl ude thergBELastic and thernosetting resins.
Anot her 30 preferred class of adhesives that of rubber-type adhesi ves.

The adhesives conpri s ) esi i ch e eith nat ural rubber
or a syntheti c ol At ol CPUad SRR Rodita e ke Hat"S
st yr ene- but asdiherein \sait adhes iveris antaoldfieh a8ty enpadbyred Sepder eof |
35 pol ybut adi ol yi , pol yi sobutyl ene, butyl rubbers,
ponchIoroprghgﬁeE f¥§%§3é§§§y|ene copol ymer rubbers,
et hyl ene- propene-di ene rubbers, and the I|ike.
5 5. An improved envelope according to claim 1
wherein said adhesive is an acrylic adhesive comprising
isooctyl acrylate and acrylic acid.

6. An adhesive tape suitable for use in an improved

10 envelope for overhead transparencies according to claim

' 1, éai¢ envelope having at least one opaque flap, such
tape comprising a flexible polyester backing material
having a thickness of less than 15 micrometers, and
coated on one surface of said backing is a flexible

15 adhesive layer wherein said tape has a flexibility
measurement of not more than 2.5 grams, and a 180° peel
adhesion of at least 100 grams per centimeter, wherein
said tape will exhibit minimal transfer to an overhead
projector stage at the operating temperature of the

20 overhead projector.

7. An adhesive tape according to claim 6 wherein
said backing material comprises polyethylene
terephthalate, and said adhesive layer comprises a rubber

25 type adhesive selected from the group consisting of
natural rubber, styrene-butadiene and styrene-butadiene-
styrene copolymers and hydrogenated copolymers thereof,
polybutadiene, polyisoprene, polyisobutylene, butyl
rubbers, polychloroprene, ethylene-propylene copolymer

30 rubbers, ethylene-propene-diene rubbers, and mixtures
thereof.

8. An adhesive tape according to claim 6 wherein
said adhesive is an acrylic adhesive comprising isococtyl
35 acrylate and acrylic aciad.

This Sheet Has Been Replaced
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- "M xtures of such rubber resins miuﬁlﬁﬁuﬁmﬂﬂmju{uﬂ uch resi ns are
afail abl e E@bﬁl | y under such tra n[err] 92/08857
Kl aton[erﬁ?aggz D1101, D1107, and 1r18° atl %vail abl e fron1 é??

*Chem cal Co., Stereon[err], e.g., 5 Stereon[err] 840A, and 845A, and

ir adene[err] e.g., Duradene[err] 710, 7J9ls.and 713, all available from

restone Tire and Rubber, and those avai abl e fron1BF Goodrich under the

tnadename Hycar[erg], aaﬂ&sivéetaéuchc;spaﬁ Becadlifs Ghek kbl ¥

alfso contain a 10 tackifying mg g agents i1nclud
rgsin esters Saidreape kas @ thicknessi ppssi Ehanoﬂﬂt mécrometers,

wherein said backing comprises from 5 to 15 micrometers.

3 10. An adhesive tape according to claim 6 wherein
said tape has a thickness less than 25 micrometers,
wherein said backing comprises from 5 to 10 micrometers.
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'| fying resins, pol ;ﬁ Hﬂ g agents, and hydrogenated
tagkifyin Pr eﬂ Eaam m(“ | agents include the ali |
“hydrocar bw %0 pal yeerperre re@idis and the hydrogéﬁg‘?gﬁgygg‘ﬁs.
tures of tackifying agents may al so be used. Rubber-type adhesives may
o contain a plasticizing agent incRMENDED CIIMShi onic oils, paraffinic

aromatic oideseiwed by ribealntsichatiopgl Bureau 0824 MargnA893( 24, 03.93);

A 2703", "HL-7389-X", available from H. B. FuIIer and "70- 7141 and

07254, availabhe [SATYNRELYRR eRvaiche 2B »&s&gga@%@i Ko gy al SO

tain such convenfion

Itives a gnent s ntioxidants, fillers,
the |ike, QUerﬁeda9r§ﬂGEt9€§utF@é@ GGVRAPPPeEQBPrﬁHénQ a

5 substantially rectangular pocket of transparent sheet
material, said pocket having two longitudinal side edges
connected by shorter side edges, said pocket being open
at least along one side edge for insertion of a
transparency, at least one opague flap having light

10 scattering, light blocking or light reflecting properties -
such that a majority of light entering said flap is not
transmitted therethrough, said flap being attached in a

a flexible adhesive tape, said flap having a folded an

15 unfolded position, said tape comprising a flexible
polyester backing having a thickness of less than 15
micrometers, and attached on one surface thereof, an
adhesive layer, wherein said tape has a flexibility
measurement of not more than 2.5 grams, and a 180° Peel

20 adhesion of at least 100 grams per centimeter, said flap
being capable of remaining in the unfolded position on an
overhead projector stage with minimal adhesive transfer
to said stage at the operating temperature of the
overhead projector.

‘.*' foldable manner along one of said side edges by means of

TN

25
2. An improved envelope according to claim 1 wherein
said polyester backing is poly(ethylene terephthalate),
said backing having a thickness of from 5 micrometers to
10 micrometers.
30

3. An improved envelope according to claim 1
wherein said adhesive a rubber resin adhesive selected
from the group consisting of natural rubber, styrene-
butadiene and styrene-butadiene-styrene copolymers and

35 hydrogenated copolymers thereof, polybutadiene,
polyisoprene, polyisobutylene, butyl rubbers,
polychloroprene, ethylene-propylene copolymer rubbers,
ethylene-propene~diene rubbers, and mixtures thereof.
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or
‘cor

‘adWBsive outside the flexibility and peel HH‘ ﬂu “"E u he adhesi ve
chdsen muayohayr4geod bonding to the 30 fi ﬁgwgﬁgq

't he surface of the film backing can ernately be treated eit
ona treatnment or chem cal adhesion p? ters to insure good bonding. The

cornposite tape has a flexibility nmeasurenment of no nore than 2.5 granms as
megsured infra, 35 preferably no nore than 1.6 grans. Preferred adhesives

al s

0 have a 180 peq, adiesimprVedlenvaiidpd U dbAdEnd o COTALMES er ,

prdferably at |east, 150 ;% argshé)e.r centineter

wherein sa
styrene copolyner.

sive is a tacklfled styrene-butadlene-

5 5. An improved envelope according to claim 1
wherein said adhesive is an acrylic adhesive comprising
isooctyl acrylate and acrylic acid.

6. An adhesive tape suitable for use in an improved

10 envelope for overhead transparencies, having at least one
opagque flap having light scattering, light blocking or

light reflecting properties such that a majority of light

ii*' entering said flap is not transmitted therethrough, such

tape comprising a flexible polyester backing material

15 having a thickness of less than about 15 micrometers, and
coated on one surface of said backing is a flexible
adhesive layer wherein said tape has a flexibility
measurement of not more than about 2.5 grams, and a 180°
peel adhesion of at least about 100 grams per centimeter,

20 wherein said tape will exhibit minimal transfer to an
overhead projector stage at the operating temperature of
the overhead projector.

7. An adhesive tape according to claim 6 wherein

25 said backing material comprises polyethylene
terephthalate, and said adhesive layer comprises a rubber
type adhesive selected from the group consisting of
natural rubber, styrene-butadiene and styrene-butadiene-
styrene copolymers and hydrogenated copolymers thereof,

30 polybutadiene, polyisoprene, polyisobutylene, butyl
rubbers, polychloroprene, ethylene-propylene copolymer
rubbers, ethylene-propene~diene rubbers, and mixtures
thereof. '

35 8. An adhesive tape according to claim 6 wherein
said adhesive is an acrylic adhesive comprising isooctyl
acrylate and acrylic acid.
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jeld of the 'Invention

The invention relates to an envelope for holding
transparencies used in overhead projectors.
Specifically, the envelopes include at least one opaque
flap attached to the envelope using an adhesive tape
having increased flexibility. '

escription of the Related Art

Business presentations, lectures and the like often
are augmented by the use of imaged transparencies, which
are exhibited to the viewers on a screen by means of an
overhead projector (OHP). The individual transparencies
are delicate, and easily damaged in storage or transit.
Various types of covers, folders and envelopes have been
provided in order to enable professional presentations,
as well as interim protection of the fransparencies.

so long as

U.S. Patent No. 3,875,693 discloses the framing of a

transparency in a frame made from carton, paperboard and
the like. The frame is meant to mask the illumination
gaps formed about the peripheral of the transparency
proper. The frame can also be used to make notes or
other memoranda needed by the lecturer which remain
unseen by the audience. However, these frames are bulky
and will not fit into standard size files, binders and
shelves, being therefore difficult to store and
transport. Also, they are not easily removable without
destruction of the frame and attendant damage to the
transparency. Finally, the frames are not convenient to
attach to transparencies as each one must be carefully
positioned and attached by hand. '

Swedish Patent Application No. 382,266 discloses an
envelope whlch is a p%astlc .sheet pocket havxng punched
holes along one side,. ‘and belng opeh at the ‘top for
insertion of the transparency to be presented. These

_envelopes are removable, simple to handle, store ang




rehder the tape outside the flexibility range. The flap$ REm ARERERT IMEET

-made frommaterials that are capabl e of being overwitten

| ecturer to nmake notes thereon, including bond paper, p&pé¢rboard, 20 op
films such as pignent filled polyester; pol yvi nyl chl ori gej p

i ncl udi ng pol yet hyl ene and pol ypropyl ene; and other simjl qr_rmaterials,

aqlie

pol yvinyl chloride being preferred. The p@ekets can be de from any

transparent 25 polyneric sheet material including cell ulose—esters,
pol yest ers suetanspeot yashfhencutercghmansions puley fhioges o@cﬁtaa'dawl on,

pol yol efins Whé’ﬁs pei-yﬂi)aéenenaféooekypeﬁayhﬁaﬁs BQ-' lgnat es,
pol yet hers and 5 XV|nyIs suc yvi nyl chl orid % sters are

preferred, 3® CRO 5BY?£PH9IEH FEr@BﬁtP&F ation, notes

can be made on the envelope.

5 The disadvantage of this envelope is that peripheral
“illumination is not masked and the lecturer cannot make
written notes on the envelopes without having these notes
being shown on the screen as well. The punched holes
also show an outline on the screen. Therefore, this

10 envelope does not.yield a presentation having an
'extrgpeiy professional appearance.

U.S. Patent Nos. 3,253,358; 3,264,936; 3,438,702;
3,438,703; 3,524,703; 3,536,393; 3,537792; 3,544,211;
3,600,079; and Swedish Patent Application No.346,166

15 describe further examples of covers or envelopes for OHP
transparencies. The covers and envelopes disclosed in
these publications are complicated and difficult to
handle and have many drawbacks, e.g., most of these
presuppose that the transparencies are to be presented in

20 a prescribed order and the covers of most of these
tr;nsparencies are difficult to remove.

U.S. Patent No. 4,810,544 discloses another
transparent sleeve comprising a transparent sheet
material having a single fold dividing the sheet into two

25 halves, and a strip of double coated adhesive tape
running the length of an edge of the sheet substantially
parallel to the fold. The tape is disclosed to have a
low tack, reusable adhesive on the side of the tape which
will adhere to the top strip. When folded, the single

30 sheet forms a sleeve. This envelope protects the printed
media, and can be stored in a binder when holes are
punched along the edge, but again, any written notes or
prompts will be visible on the screen.

U.S. Patent No. 4,402,585 discloses an envelope for

35 overhead transparencies that overcomes many of the
disadvantages of the previouély described envelopes. The
envelope comprises a rectangular pocket formed of

{



The pockets conprise opposed rectangul ar faces whi ch are {separglfivEnNat SHEAST
between—he—

;along one side edge for insertion of the transparency thereg .
phrase "al ong one side edge" includes enbodi nents where tihg fl ap
dg&go@bf h*égf’

attached al ong.and coextensive with the |ongitudinal sidg e
pocket, as well as those where they are spaced a distancq flromthe sane
side edge as disclosed in -11- U.S. Pat®nt No. 4,402,585, such that in

t he unfol ded position the flap extends beyond and covers ‘he—erg-t-ugnal
edge. In the trhnspapent: sheethmatieniakdebining cppesedgrechpngularsired,

the flap can #h3@s which are separable along at least one side edge
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for insertion of the transparency therebetween. At least
one opaque flap is attached in a foldable manner along
one of the longitudinal side edges of the pocket. The
flap is attached to and spaced a distance from the
longitudinal edge such that in the unfolded position the
flap extends beyond the side edge and covers the
longitudinal edge. In the folded position, the flap
exposes the longitudinal side edge. Holes may be punched

'along‘thé side edge of the material to permit storage of

the envelope in a binder, file or the like. Preferably,
the flaps are formed of a plastic material which accepts
written text by conventional writing instruments.

When stored, the flaps are in the folded position,
and are unfolded for use. The means of attachment must
allow the flaps to stay in the unfolded position during
presentation. Otherwise the flaps might tend to spring
back to their folded position, which is inconvenient for
the presenter, and may cover the added notes. To aid the
situation, the envelope can be placed with the flaps face
down on the overhead projector stage, so that the weight
of the envelope and the overhead transparency can insure
that the flaps stay unfolded. However, vhere flaps are
difficult to fold, the envelope will not lay flat on the
stage, which can cause focusing problems, which are
especially severe when one uses a reflective type

- overhead projector. In addition, due to the operating

temperature of the OHP and stage, the adhesive used to
attach the flap can be transferred to the stage, causing
unsightly spots on the screen and messy blotches on the
stage which can also transfer to materials used
thereafter.

The present inventors have discovered that, by using
a certain combination of backing f£ilm and adhesive, the
flaps can be securely attached to the transparent
envelope, easily remaining in either the folded or the



5 be attached al ong the short si de edge. Holes may be p
.si de edge of the pocket to permt storage of these pockef REPhAGENENTAEHEET
file or the like. 10 Test Met hod FEXT O T T Ty ]
Measurenent The flexibility of the adhesive tape is neasyrgd \gbg-ra 9
Sherr-Tum co tension gauge having a range of neasurenent|f or:’1 1098
granms of tensions. A driven 15 platen is uaed t o mai nt ai nt and
reproduci bl e speed of 30 5 cn1n1nute (12 inches/mnute).}Sanples are

measured usi Rk Yol | peRi o1 e ThARS BRViAGH EieTEET Wo T 5T X
ness of 12

29 cmand thic oneters ps wei g %.ans The flap
is 20 attachéa-ut!b fdie)cﬁ:rmlqmmf@ﬁe dawe op Séetm Tn'-éxr her, with

the preferred composite tapes, the envelopes can be
turned face down and lay flat on the stage with minimal
5 adhesive transfer.

.0

umm of ventio
The present invention comprises an improved envelope

for transparencies for overhead projectors, said envelope

10 comprising a substantially rectangular pocket of
transparent sheet material, said pocket having two
longitudinal side edges connected by shorter side edges,
sald pocket being open at least along one side edge for
insertion of a transparency, at least one opaque flap

15 attached in a foldable manner along one of said side
edges by means of a flexible adhesive tape, said flap
having a folded and an unfolded position, said tape
comprising a flexible polyester backing having a
thickness of 15 micrometers or less, and attached on one

20 surface thereof, an adhesive layer, wherein said tape has
a flexibility measurement of not more than 2.5 grams, and
a 180° peel adhesion of at least 100 grams per
centimeter, wherein the flap, when unfolded, remains in
the unfolded position, and when turned face down on an

25 overhead projector stage will exhibit minimal adhesive
transfer to said stage at the operating temperature of
the overhead projector.

This invention also provides an adhesive tape

suitable for use in an improved envelope for overhead

30 transparencies, having at least one opaque flap, such
tape comprising a flexible polyester material having a
thickness of less than 15 microns, and coated on one
surface of said backing is a flexible adhesive layer
vherein said composite tape has a flexibility measurement

35 of not more than 2.5 grams, and a 180° peel adhesion of
at least 100 grams per centimeter, wherein said tape will



sample is placed, flap side up, on a flat surface with tHEQEMﬂWrMPﬁPeﬂugt
.90[err] angle fromthe sleeve. The sanple is set so that |cu the—phat-en
starts nmoving, the tension gauge armw || engage the flap l R I mat el y
25 0.65 cm (The flip extends 0.65 cminto the path of the fﬁo)ocaﬂ%%at a
position 2.54 cm above the flap/pocket intersection. The ttQSLQn“gaug S
nmounted on the driven platen so that it i=g-moving at 30.p cmper mnute

when it engages the flap. The platen is started and the tenrst+en—30—gauge
noves hor|zonenhiyitnmihimalengagsferhtofhmpayurﬁezdxprojedtbruxtaqmrther

e TEX) TV 564D, baak 604 SRPRESRL" oF il v i IS Lde . e

result is reporté $33M6 “cShpat ab
wei ght specified aBo¢eterm Pedhbﬁgvﬁstdpsﬂreé:uﬁadnheﬁaﬁnsmﬁanSKpnnher

wei ghts, the $8r8LiveSORYEH B8 positioned on, or coated as a layer on,

5 at least one major surface of a polyester substrate. The
adhesive may be pressure-sensitive, heat-activatable,
heat-bondable, or any other type of known adhesive. The
tape may be premade and placed onto the envelope during
construction thereof, or it may be made concurrently with

10 the_envelope, or after the enVelope is constructed, by
coating the chosen adhesive onto a polyester material
which has already been placed in the envelope.

ile s o e Inv

15 The improved envelopes of the invention comprise an
adhesive tape having a polyester backing having a
thickness of 15 micrometers or less, preferably from 5
micrometers to 10 micrometers. The backing may be any
thermoplastic film forming polyester produced by

20 condensing a dicarboxylic acid or a lower alkyl diester
thereof, e.g., terephthalic acid, isophthalaic, phthalic
2,5-naphthalene dicarboxylic acid, succinic acid, adipic
acid, and the like, with a glycol such as ethylene
glycoel, 1,3-propanediol, 1,4-butanediol, and the like.

25 The polyester may also be a copolyester of any such acid
and glycol. The preferred polyester is poly(ethylene
terephthalate) for its clarity, durability and cost.
' Useful adhesives for the adhesive layer of such tape
are those having good adhesion to the polyester backing,

30 and the envelope, and include acrylics, tackified or
untackified, tackified rubber-based adhesives, urethanes,
silicones and the like. They can be hot melt adhesives,
solvent-based; water-based, or emulsion, E-beam or
actinic radiation curable or moisture curable.

35 The thickness of the adhesive layer depends on such
factors as the type of adhesive used and the type and
thickness of the film backing, however, the thicknesses



spécified in grams per unit weight or unit area. -12- 18P R
.adhesi on is neasured using an SP-102B- 3MB0 Ext ended Capabil tﬁg# p-@ﬁkLﬁﬁ%kT
tester, marketed by IMASS, Inc. The instrunment is set up asffpllows: plate
speed 5 of 30.5 cmininute, averaging tine selector set to 1p pedSh@ET M9sK |
sel ect set to kinetic, neter select switch to peak, speed rhnge selector tg

SL, and range/zero switch to B. A sanpl &%7s cut parallel to]the tape 56 "™
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micrometers to 100 micrometers, preferably from 5
micrometers to 75 micrometers, most preferably from 10 to
25 micrometers. While some of the preferred adhesives
can be coated on the required backing up to 100
micrometers in thickness without causing excessive
adhesive transfer, this thickness is generally not

preferred from resource management and aesthetic

perspectives.

. At the preferred thickness range, the adhesive layer
has a‘;aoﬁ preel adhesion of at least 100 grams per -
centimeter (under conditions specified, jinfra), for the
flaps to remain securely attached to the edges of the
pocket. When adhesives with lower peel adhesion values
are used, the adhesive will tend to separate from the
edges of either the main pocket or the flap after
repeated opening and closing of the flaps and expose more
of the adhesive layer for adhesive transfer to the stage
if the flaps are placed face down.

The adhesives can be pressure-sensitive, heat
activatable pressure-sensitive, or heat bonding with the
pressure-sensitive and heat-activatable pressure-
sensitive being preferred. Also useful are heat-set
adhesives including thermoplastic and thermosetting
resins, which have the advantages of good bonding
strength to prevent separation of the adhesive, and are
nontacky at the operating temperature of the overhead
projector, so long as they meet the flexibility and peel
requirements necessary. Useful pressure-sensitive
adhesives possess good bonding and low creep properties,
while remaining flexible, which is one requirement so
that when the flap is in the unfolded position, there
will be less tendency for the adhesive to creep onto the
stage or other surface contacted. The thin backing of
the tape and resultant flexibility provides a smaller
exposed area when the flap is in the unfolded position.
Minimal adhesive layer thickness also helps in minimizing
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directly to either the flap or the pocket alone for all oth riﬁaan387 -

:Results are specified as being peel fromPET if fromthe pog¢ket, PVC for
peel fromthe flap or both. 15 To measure peel adhesi ¢n of1?H375ﬁﬂﬁb
to the pocket, the sanple is secured to the platen with doulpl ¢ coated tape
and the flap is peeled fromthe pocket to di stance of 2.54 cm The flap
is attached to the load cell on the peel T€ster and the pla l-s-started

B e ot o R ae P55 acbieh e P S e e RO R0, et o

flap i s nmeasuthd opfpiddeidnpagitiiape fThesed fadiars, Rebdbngdithothes

reported in 9LafBeGPe PROPetViei Yibdthntl A RPTdude "BRE UAREERE Sor 2°
adhesive transfer when compared to conventional products.

5 Other helpful procedures include detackifying the
exposed adhesive edge along the fold line, coating
variations and the like. Useful detackifying treatments
include treating the exposed edges with E-beam or the
addition of an appropriate chemical compound to either

10 coat or react with the adhesive.

’ P;eferred adhesives include acrylics and tackified
rubber-based adhesives. For the preferred adhesives, a
very thin layer of 10 micrometers can provide the
required peel adhesion.

15 One preferred class of pressure-sensitive adhesives
 are acrylate adhesives. They can be monomers dnd/or
‘oligomers such as (meth)acrylates, (meth)acrylamides,
vinyl pyrrolidone and azlactones, as disclosed in U.S.
Pat. No. 4,304,705, (Heilmann), Re 24,906 (Ulrich), and
20 U.S. 4,181,752, (Martens). Such monomers include mono-,
di-, or poly-acrylates and methacrylates.

Preferred acrylates are typically alkyl acrylates,
preferably monofunctional unsaturated acrylate esters of
non-tertiary alkyl alcohols, the alkyl groups of which

25 have from 1 to 14 carbon atoms. Included with this class
of monomers are, for example, isooctyl acrylate, isononyl
acrylate, 2-ethyl-hexyl acrylate, decyl acrylate, dodecyl
acrylate, n-butyl acrylate, and hexyl acrylate. The
alkyl acrylate monomers can be used to form homopolymers

30 or they can be copolymerized with polar copolymerizable
monomers. When copolymerized with strongly polar
monomers such as monoolefinic mono~ and dicarboxylic
acids, hydroxyalkyl acrylates, cyanoalkyl acrylates,
acrylamides or substituted acrylamides, the alkyl

35 acrylate monomer generally comprises at least 75% of the
polymerizable monomer composition. When copolymerized
with moderately polar monomers such as N-vinyl



ADHESI VE TRANSFER TEST A 3M Mbdel 2150 Overhead Proj ect or wds REBALCEMENT SHEET

observe adhesive transfer in the followi ng manner: The overljedd proj ecror
was turned on and allowed to 30 warmfor 30 mnutes. A 4 cmsa{r?lﬁcrc#%
per pendi cul ar to the hinge, so.that the hinge, pocket and flfa nt er act

was i ntact,

was placed on the stage, face down, with the fl3ph

A

position. A cylindrical brass weight havi+@-a diameter of 348 cm and .
wei ghing 100 grams was 35 placed and centered on open hi nge and Tetr stamd

for 1 m nute. PYREO3AApRe nasTyionitniled admys aeomsidgeontdialiyk of 30.5
cm per m nut eph€RalAERSS thR" aTkii! Verylate honomer generally comprises
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at least 70% of the polymerizable monomer composition.

The pressure-sensitive adhesive typically contains
at least one initiator to aid in polymerization of the
monomers. Suitable initiators include thermally-
activated initiators such as azo compounds,
hydroperoxides, peroxides, and the like, and
pPhotoinitiators such as the benzoin ethers, substituted
benzoin ethers, substituted acetophenones, substituted
alphgfkeﬁols such as 2-methyl-2-hydroxy-propiophenone,
aromatic sulphonyl chlorides such as 2-naphthalene
sulphonyl chloride, and photoactive oximes
such as l-phenyl-1,1l1-propanedione-2~(0O-ethoxycarbonyl)
oxime. Generally, the initiator is present in an amount
of from 0.01 part to 3.0 parts based on 100 parts monomer
weight.

The pressure-sensitive adhesive layer may also be

cross-linked. Preferred crosslinking agents for acrylic

Pressure-sensitive adhesives are multiacrylates such as
1,6-hexanediol diacrylate as well as those disclosed in
U.S. pPatent No. 4,379,201 (Heilmann et al.). Other
useful crosslinking agents include those chromophoro
substituted-s-triazines taught in U.S. Patents 4,330,590
(Vesley), and 4,329,384 (Vesley et al.). Each of the
crosslinking agents is useful in the range of from 0.01%
to 1% of the total weight of the monomers.

Useful heat activatable adhesives include
thermoplastic and thermosetting resins. Another
preferred class of adhesives is that of rubber-type
adhesives. The adhesives comprise a rubber resin, which
may be either a natural rubber or a synthetic elastomer
such as styrene-butadiene and styrene-butadiene-styrene
Copolymers and hydrogenated copolymers thereof,
pPolybutadiene, polyisoprene, polyisobutylene, butyl
rubbers, polychloroprene, ethylene-propylene copolymer
rubbers, ethylene-propene-diene rubbers, and the like.
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-13 a direction that the flap was forced to open further to L fpose t he
adhesive. Three sanples were tested unless otherwi se noted. The rqguthwggb
reported as P/3 if no adhesive residue was |l eft on stage, if hesi ve
residue 5 was left on stage, the result was reported as F/ 3.
deened to be acceptable if two of three sanples do not |eave yesidue. The
fol | ow ng exanpl es are neant to be |IIus??at|ve only. Variatrons wthin

the spirTt ofsiBerbB 83 bilnFarkl P S ihe ity AioshaCHaB, { hasepsii |1 o

in the art. nvention 1s nt ai ned 1 n
Exanpl es Exanpsns ase avaith&aﬂqgmeﬁctn%%ﬁe%ﬂderaﬁgsarEﬁéd@snﬂa§5nade

in the as Kraton™ e.g., Kraton™ G1657, D1101, D1107, and 1118,
all available from Shell Chemical Co., Stereon™, e.q.,

5 Stereon™ 840A, and 845A, and Duradene™ e.g., Duradene™
710, 711, and 713, all available from Firestone Tire and
Rubber, and those available from BF Goodrich under the
tradename Hycar™, and the like.

Such rubber-type adhesives typically also contain a

10 tackifying agent. Useful tackifying agents include rosin

‘ esters and rosin acids, mixed aliphatic/aromatic
tackifying resins, polyterpene tackifying agents, and
hydrogenated tackifying agents. Preferred tackifying
agents include the aliphatic hydrocarbon resins, the

15 polyterpene resins and the hydrogenated resins. Mixtures
of tackifying agents may also be used.

Rubber-type adhesives may also contain a
plasticizing agent including naphthionic oils, paraffinic
olls, aromatic oils and mineral oils.

20 Useful commercially available adhesives include
Findley "590-371", and "802-334"; "HL-2203-X", "HM-2703",
"HL-7389-X", available from H.B. Fuller; and "70-7141",
and "70-7254", available from National Starch. Any
useful adhesive may also contain such conventional

25 additives as pigments, antioxidants, fillers, and the
like, so long as such additives do not render the
adhesive outside the flexibility and peel ranges
required. _

The adhesive chosen must have good bonding to the

30 film backing, either as provided or the surface of the
film backing can alternately be treated either by corona
treatment or chemical adhesion promoters to insure good
bonding. The composite tape has a flexibility
measurement of no more than 2.5 grams as measured infra,

35 preferably no more than 1.6 grams. Preferred adhesives
also have a 180° peel adhesion of at least 100 grams per
centimeter, prererablf at least 150 grams per centimeter;




foll owi ng manner. A hot melt pressure-sensitive adhesive, aviiflEPbAGEMENT SHEET
Fi ndl ey 590-371 was coated by neans of a Nordson Sl ot  Nozzl ¢ ar—a .
thi ckness of 18 microneters onto a 9.0 micrometer polyethylgn ZQQJ)
terephthalate (PET) film The film had been previously slit] tjo a ggﬁﬁﬁé
1.25 centinmeters. The tape was applied Log2 transparent PET jp . -
flaps, made of Ti2 filled PVC film haviing di nensions of 4.4 cm X 29 cm and

t hi ckness of 0 M S ek ndlds? t qgﬁs; The—above

tape. The fiﬁ?‘éhgg%gl%?%%st?ﬁec% test.eg;eg'o%&w%ﬁpﬁe%d)a es?ngeﬁ%&gsdhesi ve

transfer, anBrFFG%’ﬁgi]-M dpsgc&bag 49 fdonemet@ntds descri bed above and the

test results wererhep@lesdbil itgbhRaburdhent reg(uirelment can be as Exanple
a

2 This envelggg Q%Spg%%?glg,t%%t?%mFﬂT%E¥¥Eé¥;meaég%é%éhts of lower
5 than 1 gram become difficult to test. A tape with very
low flexibility numbers, or outside the testing range is
useful if it has adequate peel, and adequate integrity
needed for the equipment processing and handling. At
‘measurements higher than 2.5 grams, the flaps are
10 difficult to unfold. and will tend not to remain in the
: opeheq or unfolded position and to spring back to the
closed position.

The backing can also have low adhesion backsize
coating thereon or any other treatment to facilitate

15 unwinding from a roll, so long as such treatments do not
render the tape outside the flexibility range.

The flaps are preferably made from materials that
are capable of being overwritten to enable the lecturer
to make notes thereon, including bond paper, paperboard,

20 opaque films such as pigment filled polyester;
polyvinylchloride; polyolefins including polyethylene and
polypropylene; and other similar materials, with
polyvinyl chloride being preferred. '

The pockets can be made from any transparent

25 polymeric sheet material including cellulose esters,
polyesters such as polyethylene tefephthalate, polyamides
such as nylon, polyolefins such as polyethylene and
polypropylene, polycarbonates, polyethers and polyvinyls
such as polyvinylchloride. Polyesters are preferred,

30 most preferably polyethylene terephthalate.

The pockets comprise opposed rectangular faces which
are separable at least along one side edge for insertion

of the transparency therebetween. The phrase "along one
side edge" includes embodiments where the flap is

35 attached along and coextensive with the longitudinal side’
edge of the pocket, as well as those where they are
spaced a distance from the same side edge as disclosed in



except that the adhesive |ayer was an acryl ate adhesive co
.parts isooctyl acrylate (10A) and 4.5 parts acrylic acid (
of solvent (27% 35 solids in ethyl acetate) at a dry thickjng
m cronmeters which was coated using a knife coater onto a
backi ng. The tape was then used to -14- attach the flaps
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to the edge of

t he pocket. The tape was tested for peeLllLIebeiIity and la
transfer. The peel test was perforned ona conplete envel
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Ipe_rat her than a
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position the flap extends beyond and covers the
longitudinal edge. In the folded position the
exposes the side edge. Where desired, the flap
5 be attached along the short side edge.

gpgeqed in

flap
can also

Holes may be punched along the side edge of the
pocket to permit storage of these pockets in a binder,

file or the like.

10 . . Test Methods
: - bilit easurement

The flexibility of the adhesive tape is heasured
with a Sherr-Tumico tension gauge having a range of

measurement from 0.6 to 6.0 grams'of tensions.

A driven

15 platen is used to maintain a constant and reproducible -
speed of 30.5 cm/minute (12 inches/minute). Samples are
measured using white polyvinyl chloride flaps having
dimensions of 4.5 cm X 29 cm and thickness of 120

' micrometers. The flaps weigh 2.1 grams. The flap is

20 attached to a pocket using the tape to be tested. The

sample is placed, flap side up, on a flat surface with

the flap openéd at a 90° angle from the sleeve.

The

sample is set so that when the platen starts moving, the
tension gauge arm will engage the flap by approximately
25 0.65 cm. (The flip extends 0.65 cm into the path of the
arm,), and at a position 2.54 cm above the flap/pocket
intersection. The tension gauge is mounted on the driven
platen so that it is moving at 30.5 cm per minute when it

engages the flap. The platen is started and the

tension

30 gauge moves horizontally until it engages the flap and

forces it to open further. The maximum tension

is read

from the gauge after it clears the flap. The result is

reported in grams. Results are comparable for flaps

having a weight specified above. If tésting is desired
35 for flaps having other weights, the results should be

specified in grams per unit weight or unit area




Exanpl es 3-6 These were made in the same manner as exanpl
.different adhesive and backing thicknesses 10 were used,
1. The peel,
the peel tests being perforned on conplete envel opes, an
shown in Table 1. Peel adhesion of exanple 5 was tested
Exanpl e 7 This envel ope was made in the Ssh#re nanner as

that the adhesive was an acryl ate adhesive_conprising 90 fparts | QA and 10

adhesive transfer and flexibility neasurene

n {t he pocket.
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Extended Capability Slip/Peel tester, marketed by IMASS,
Inc. The instrument is set up as follows: platen speed
of 30.5 cm/minute, averaging time selector set to 10
seconds, peak select set to kinetic, meter select switch
to peak, speed range selector to SL, and range/zero
switch to B. A sample is cut parallel to the tape so
that the flap, tape and pocket are intact when testing a
commercially available example. The tape is applied

‘directly to either the flap or the pocket alone for all

other samples. Results are specified as being peel from
PET if from the pocket, PVC for peel from the flap or
both.

To measure peel adhesion of the hinge to the pocket,
the sample is secured to the platen with double coated
tape and the flap is peeled from the pocket to a distance

~of 2.54 cm. The flap is attached to the load cell on the

peel tester and the platen is started. As the platen
moves, the flap is peeled from the pocket and the force
is measured by the load cell and displayed in grams.

Peel adhesion to the flap is measured by peeling the tape
from the flap. Peel adhesion is reported in grams/cm,
and represents the average of 4 measurements.

ADHESIVE TRANSFER TEST
A 3M Model 2150 Overhead Projector was used to

observe adhesive transfer in the following manner:

' The overhead projector was turned on and allowed to
warm for 30 minutes. A 4 cm sample, cut perpendicular to
the hinge, so that the hinge, pocket and flap interaction
was intact, was placed on the stage, face down, with the
flap in the open position. A cylindrical brass weight
having a diameter of 3.8 cm and weighing 100 grams was
placed and centered on open hinge and let stand for 1
minute. The sample was then pulled across the stage at a
rate of 30.5 cm per minute (12 inches per minute) in such



mcroneters. The peel, adhesive transfer and flexibility da
in Table 1. 25 Exanple 8C This exanple was a comercially a
Frame[err] product, available from3M wth an acryl ate adh
95.5 parts 10A and 4.5 parts AA 30 coated out of solvent (
70/ 30 m xture of heptane/isopropanol) at=&3eoating weight o

al are i ncl uded
val | 38 ©0T 1396

bs|ve conprisin
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7% solids in a
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The backing for the tape was a 130 [err]mthick rayon non-woven sheet. The
envel ope was aecdivectipnpdhiat sdeedlap (washsfarcedcts | epedi furfhenntiot he

test results aiBo8hSena® adtR¥ive | Thidhl &aples were tested unless
otherwise noted. The result was reported as P/3 if no
adhesive residue was left on stage, if adhesive residue

5 was left on stage, the result was reported as

F/3. The

sample is deemed to be acceptable if two of three samples

do not leave residue,

The following examples are meant to be illustrative

only. Variations within the spirit of the invention are

10 possible as understood by those skilled in the art. The
‘ scobe of the invention is that contained in the claims.

anmpiles

Example 1
15 A pocket for overhead transparencies was

made in the

following manner. A hot melt pressure-sensitive
adhesive, available as Findley 590-371 was coated by
means of a Nordson Slot Nozzle Coater at a thickness of
18 micrometers onto a 9.0 micrometer polyethylene

20 terephthalate (PET) film. The £ilm had been previously
slit to a width of 1.25 centimeters. The tape was
applied to a transparent PET pocket. The flaps, made of

Ti02 filled PVC £film having dimensions of 4.5

cn X 29 onm

and thickness of 120 micrometers were attached to the

25 pocket using the above tape. The finished pocket is then
tested for. 180° peel adhesion, adhesive transfer, and
flexibility according to the methods described above and

the test results were reported in Table 1.

30 Exanple 2

This envelope was made in the same manner as Example 1,
except that the adhesive layer was an acrylate adhesive

comprising 95.5 parts isooctyl acrylate (IOA)

and 4.5

parts acrylic acid (AA), coated out of solvent (27%

35 solids in ethyl acetate) at a dry thickness of 12.5
nicrometers which was coated using a knife coater onto a
6 micrometer PET backing. The tape was then used to




-15- Exanples 9-12 and 13C These were nade in the sane TaRRB{ A
.except the different adhesive thicknesses were used. For Z
adhesi ve thickness was outside the 5 limts of the inverjtijon. These sa
were also tested for peel, adhesive transfer and flexibillijt y19nQCTH996
results reported in Table 1. Exanples 14-19 10 Thgsdq sanpl es were
made in the sanme manner as Exanple 7 except the differerjt adhesive '
t hi cknesses were used. These sanpl es wer-i4a so tested fo
transfer and flexibility and the results reported in
attach the flaps to the edge of the pocket. The tape was

tested for peel, flexibility and adhesive transfer. The
peel test was performed on a complete envelope rather
than a cut sample as described above. The measurements

5 are also reported in Table 1.

Examples 3-6

These were made in the same manner as example 2,
except that different adhesive and backing thicknesses

10 were used, as shown. in Table 1. The peel, adhesive
trahsger"and flexibility measurements were made, with the
peel tests being performed on complete envelopes, and the
results are shown in Table 1. Peel adhesion of example 5
was tested on the pocket.

15

_ Example 7
- This envelope was made in the same manner as Example
1, except that the adhesive was an acrylate adhesive
comprising 90 parts IOA, and 10 parts AA in ethyl

20 acetéte/ toluene solvent at 29% solids. This was coated

" using a knife coater onto a 6 micrometer thick
poly(ethylene terephthalate) backing to an adhesive
thickness of 18 micrometers. The peel, adhesive transfer
and flexibility data are included in Table 1.

25 '

Example 8C
This example was a commercially available Flip-
Frame™ product, available from 3M, with an acrylate
adhesive comprising 95.5 parts IOA and 4.5 parts AA,

30 coated out of solvent (27% solids in a 70/30 mixture of
heptane/isopropanol) at a coating weight of 32 g/m’. The
backing for the tape was a 130 um thick rayon non~woven
sheet. The envelope was tested for peel, adhesive
transfer and flexibility, and the test results are also

35 reported in Table 1.



Table 2. In exanple 16, the peel adhesion was tested on 15 | HFFEOERMENT SHEET
Exanpl es 20-23 These sanples were made in the sane nmanner ag Exanple 1
“except that different adhesive and backing 20 thicknesses were dSe@CTTivgS
conpositions are reported in Table 2. These sanples were aj sp tested for
peel , adhesive transfer and flexibility and the results are] alr'so reported
in Table 2. 25 Exanpl es 24-27 These kxanples were

-

made in a manner simlar to Exanple 1, except that different adhesives were
used. The conpositions are reported in Tab??2 3. These sanpl es were al so

tested for peel, adhesive transfer a?d 30 flexibility and the results are
al so reported in Table 3. 5 2-lc @ 3
These were made in the same manner as example 7 .
except the different adhesive thicknesses were used. For
example 13C, the adhesive thickness was outside the
5 1limits of the invention. These samples were also tested
for peel, adhesive transfer and flexibility and the
results reported in Table 1.

Examples 14-19

10 These samples were made in the same manner as
Ekaﬁplg 7 except the different adhesive thicknesses were
used. These samples were also tested for peel, adhesive
transfer and flexibility and the results reported in
Table 2. In example 16, the peel adhesion was tested on

15 the pocket.

Examples 20-23
These samples were made in the same manner as
Example 1 except that different adhesive and backing
20 thicknesses were used. The compositions are reported in
Table 2. These samples were also tested for peel,
adhesive transfer and flexibility and the results are
also reported in Table 2.

25 es =21
These examples were made in a manner similar to
Example 1, except that different adhesives were used.
The compositions are reported in Table 3. These samples
were also tested for peel, adhesive transfer and .
30 flexibility and the results are also reported in Table 3.
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position, said tape conprising a flexible polyester back- ing having a

t hi ckness of |ess than about 15 microne- ters, and attached on one surface
" thereof, an adhesive |ayer, wherein said tape has a fl exi Biity—pBasuronent
of not nore than about 2.5 grans, and a 180[err] peel adheRFEhARRCAT BHEET

about 100 grans per centineter, said flap bei«dsacapabl e he¢
unf ol ded position on an overhead projector stage with m rfi nal d@ iﬁs _
transfer to said stage at the operating tenperature of tHhe ov%?h ég 6
projector. 2. An inproved envel ope according to claim 1 jwh ' | e

has a flexibility neasurenent of no nore than 1.6 grans. 43. An i nproved
envel ope according to claim1l wherein said tape has a 18
adhesi on of at |east
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about 150 grans e té Fefurcs. lAn | nproved envel ope accor
1 wherein said pqly Lngql$ pol y(et hyl ene tere- phtha ﬂﬂﬂl“& ﬁ“ﬂl"""
i mproved envel op ccording to cliaim 1 wherein said pol yester

t hi ckness of from gbod® BCili B®6net ¢rs to about 10 nicroneters. - 20 -

An inmproved enveljoge according tg@ ¢laim2l1 wherein said adhesive a rubber

resin adhesive s¢l ected fromthe group copnsisting of natural rubber,

styrene- butadie dienefé?yrene copol yners
What is Claimed is:

1. An improved envelope for transparencies for
overhead projectors, said envelope comprising a.

5 substantially rectangular pocket of transparent sheet
material, said pocket having two longitudinal side edges
connected by shorter side edges, said pocket being open
at least along one side edge for insertion of a

~transparency, at least one opaque flap attached in a

10 fol#ablg manner along one of said side edges by means of
a flexible adhesive tape, said flap having-a folded and
an unfolded position, said tape comprising a flexible
polyester backing having a thickness of less than 15
micrometers, and attached on one surface thereof, an

15 adhesive layer, wherein said tape has a flexibility
measurement of not more than 2.5 grams, and a 180° peel
adhesion of at least 100 grams per centimeter, said flap
being capable of remaining in the unfolded position on an
overhead projector stage with minimal adhesive transfer -

20 to said stage at the operating temperature of the
overhead projector.

2. An improved envelope according to claim 1 wherein
said polyester backing is poly(ethylene terephthalate),
25 said backing having a thickness of from 5 micrometers to
10 micrometers.

3. An improved envelope according to claim 1
wherein said adhesive a rubber resin adhesive selected
30 from the group consisting of natural rubber, styrene-
butadiene and styrene-butadiene-styrene copolymers and
hydrogenated copolymers thereof, polybutadiene,
polyisoprene, polyisobutylene, butyl rubbers,
polychloroprene, ethylene-propylene copolymer rubbers,
35 ethylene-propene-diene rubbers, and mixtures thereof.

This Sheet Has Been Re’ilaced :

L




and hydrogenated c ggﬁ pol ybut adi ene, pol yi sopre

pol yi sobutyl ene, b S ehio roprene, et T ene prHHIIIIMJHIIIIIIIHIIIIHIII
copol ymer rubbers,{ef hy- Ieneuﬁrope e-di ene rubbers and m xtures ttheteof. s

7. An inproved envgl bpdROE&r td claim4 wherein said adheS|ve Is a
tackified styrene-pufadi ene- styreng copolyner. 8. An inproved envel ope
according to claim1l erein sai d adhesi wggs an acrylic adhesive. 9. An

i nproved envel ope qgcording to-cla-m 8 wherein said adhesive conprises

i sooctyl acrylate afgd amhylmnpréved. envelope according to claim 3
wherein said adhesive is a tackified styrene-butadiene-
styrene copolymer.

5 5. An improved envelope according to claim 1
wherein said adhesive is an acrylic adhesive comprising
isooctyl acrylate and acrylic acid.

6. An adhesive tape suitable for use in an improved

10 envelope for overhead transparencies according to claim
1, said envelope having at least one opaque flap, such
tape comprising a flexible polyester backing material
having a thickness of less than 15 micrometers, and
coated on one surface of said backing is a flexible

15 adhesive layer wherein said tape has a flexibility
measurement of not more than 2.5 grams, and a 180° peel
adhesion of at least 100 grams per centimeter, wherein
said tape will exhibit minimal transfer to an overhead
projector stage at the operating temperature of the

20 overhead projector.

7. An adhesive tape according to claim 6 wherein
said backing material comprises polyethylene
terephthalate, and said adhesive layer comprises a rubber

25 type adhesive selected from the group consisting of
natural rubber, styrene-butadiene and styrene-butadiene-
styrene copolymers and hydrogenated copolymers thereof,
polybutadiene, polyisoprene, polyisobutylene, butyl
rubbers, polychloroprene, ethylene-propylene copolymer

30 rubbers, ethylene-propene-diene rubbers, and mixtures
thereof.

8. An adhesive tape according to claim 6 wherein
said adhesive is an acrylic adhesive comprising isooctyl
- 35 acrylate and acrylic acid.

This Sheet Has'Been Repl




-21- 9. An adhesive tape according to - d ta

thi ckness I ess than 90 m croneters, whegr corrprm IL!?“""#I,””"‘
to 15 mcronmeters. 5 10. An adhegi to clsal

wherein said tape has a thickness |ess|thanl2DCT 's, wherei n said
backi ng conprises from5 to 10 m cronefefs. DED CLAI M5

[received by the International Bureau (2§. 03.93); original
claims 1 and 6 anended; remaining clai hes)] 1. An

i nproved envel ope for transparencies for

1-

9. An adhesive tape according to claim 6 wherein
said tape has a thickness less than 90 micrometers,
wherein said backing comprises from 5 to 15 micrometers.

5 10. An adhesive tape according to claim 6 wherein
said tape has a thickness less than 25 micrometers,
wherein said backing comprises from 5 to 10 micrometers.

This Sheet Has Been R
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improved e ncies
overhead projectors, said envelope comprising a
substantially rectangular pocket of transparent sheet
material, said pocket having two longitudinal side edges
connected by shorter side edges, said pocket being open
at least along one side edge for insertion of a
transparency, at least one opaque flap having light
scattering, light blocking or light reflecting properties
such that a majority of light entering said flap is not
transmitted therethrough, said flap being attached in a
foldable manner along one of said side edges by means of
a flexible adhesive tape, said flap having a folded an
unfolded position, said tape comprising a flexible
polyester backing having a thickness of less than 15
micrometers, and attached on one surface thereof, an
adhesive layer, wherein said tape has a flexibility
measurement of not more than 2.5 grams, and a 180° Peel
adhesion of at least 100 grams pef centimeter, said flap
being capable of remaining in the unfolded position on an
overhead projector stage with minimal adhesive transfer
to said stage at the operating temperature of the
overhead projector.

2. An improved envelope according to claim 1 wherein
said polyester backing is poly(ethylene terephthalate),
said backing having a thickness of from 5 micrometers to
10 micrometers. ' .

3. An improved envelope according to claim 1
wherein said adhesive a rubber resin adhesive selected
from the group consisting of natural rubber, styrene-
butadiene and'styrene—butadiene-styrene copolymers and
hydrogenated copolymers thereof, polybutadiene,
polyisoprene, polyisobutylene, butyl rubbers,
polychloroprene, ethylene-propylene copolymer rubbers,
ethylene-propene-diene rubbers, and mixtures thereof.

a transparency, at |east one opaque

*



P e AR ) s L
unf ol ded podit ovéﬂh ad prOJe n1n|nal Adhesilve* 3

transfer to | d 2& 6the operating tenperature of the overhead
projector. 2 1 6&ﬁp oved: envel ope ggcording to claim1 wherein said

pol yest er bag¢klng l.S—jsekst yl ene terephthal ate), said backing having a

t hi ckness of fron15 m cronet e to 10 mcronmeters. 30 3. An inproved

envel ope acc o~Tral,m 1l wherein said adhesiyve a rubher, r%sin adhesi ve

sel ected from the §roupncdPRrevedgenyehaper arcrrgiag, to Glain

wherein said adhesive is a tackified styrene-butadiene-

styrene copolymer.

5 5. An improved envelope according to claim 1
wherein said adhesive is an acrylic adhesive comprising
isooctyl acrylate and acrylic acid.

6. An adhesive tape suitable for use in an improved

10 envelope for overhead transparencies, having at least one
opaque flap having light scattering, light blocking or
light reflecting properties such that a majority of 1light
entering said flap is not transmitted therethrough, such
tape comprising a flexible polyester backing material

15 having a thickness of less than about 15 micrometers, and
coated on one surface of said backing is a flexible
adhesive layer wherein said tape has a flexibility
measurement of not more than about 2.5 grams, and a 180°
peel adhesion of at least about 100 grams per centimeter,

20 wherein said tape will exhibit minimal transfer to an
overhead projector stage at the operating temperature of -
the overhead projector.

7. An adhesive tape according to claim 6 wherein

25 said backing material comprises polyethylene
‘terephthalate, and said adhesive layer comprises a rubber
type adhesive selected from the group consisting of
-natural rubber, styrene-butadiene and styrene-butadiene-
styrene copolymers and hydrogenated copolymers thereof,

30 polybutadiene, polyisoprene, polyisobutylene, butyl
rubbers, polychloroprene, ethylene-propylene copolymer
rubbers, ethylene-propene-diene rubbers, and mixtures
thereof. ' pwow A

P e e L TIAEY
35 8. An adhesive tape according to claim 6 wherein

said adhesive is an acryllc adhesive compr151ng isooctyl
acrylate and acrylic aéid.m”.f



but adi ene and styrene-but adi ene-styrene copol yners and 35 hydr ogenatiedkq-t s
copol yners thereof, pql ybutadi ene, polyisoprene, polyisobutylene, butyl
rubbers, polychloroprene et hyl ene- propyl ene copol ymer rubbers,

et hyl ene- propene-di ene rubbers, and m xtures thereof. - 23 - 4. An
i nproved envel ope according to claim3 ﬁhereln said adhesive is a tackified
styrene-but adi ene- styrene copol yner. 5. An inproved envel ope

according to claim1 wherein said adhe5|ve is an acrylic adhesive

conpri sing | speENOPRFOR FRANSPARENCY AVPRE ENCREASED FLEXIBILITY
ABSTRACT OF THE DISCLOSURE

An improved envelope for transparencies for
overhead projectors comprising a substantially
rectangular pocket made of a transparent sheet
material, the pocket having two longitudinal side
edgeé connected by shorter side edges, and being open

o, at least along one side edge for insertion of a_
transparency, at least'one opaque flap attached in a
foldable manner along one of the side edges by means
of a flexible adhesive tape, the tape comprising a
flexible polyester backing having a thickness of from
5 to 15 micrometers, and coated on one surface of the
backing is an adhesive layer, wherein the tape has a
flexibility measurement of 1.8 grams,.and the flap is
capable of remaining in the unfolded position on an
overhead 'pfojector stage with minimal adhesive

I\\,"

transfer at the operating temperature of the overhead

projector.
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wher di i sald'tape
flexibility measurenent of not nDre(#ﬁgﬁwgbout 2 grans, and a 180[ err]

peel adhesion of Ieash abouf 100 grans per deﬂi“? {8 RECEIPTh el ..sai d
tape wll exhibit T to an overhead projector stage at the

operating tenper ¢ 1 lAB xmprwcd\m foq' &mmpartnoios fonestere t ape

according to chead prdjeceors, said envelope comprising a substan-
tially rectangnlar pocket of transparent sheet material,
said pocket having two longitudinal side edges con-
nected by shorter side edges, said pocket being open at
'least along one side edge for insertion of a transparency,
at least one opaque flap attached in a foldable manner
along one of said sitle edges by means of a flexible adhe-
sive tape, said flap having a folded and an unfolded
position, said tape comprising a flexible polyester back-
ing having a thickness of less than about 15 microme-
ters, and attached on one surface thereof, an adhesive
layer, wherein said tape has a flexibility measurement of
not more than about 2.5 grams, and a 180° peel adhesion
of at least about 100 grams per centimeter, said flap
being capable of remaining in the unfolded position on
an overhead projector stage with minimal adhesive
transfer to said stage at the operating temperature of the
overhead projector.
" 2. An improved envelope according to claim 1
wherein said tape has a flexibility measurement of no

more than 1.6 grams.
3. An improved envelope accordmg to claim 1
wherein said tape has a 180° Peel adhesion of at least

about 150 grams per centimeter.
- 4. An improved envelope according to claim 1
wherein said polyester backing is poly(ethylene tere-

phthalate).
5. An improved envelope according to claim 1

wherein said polyester backing has a thickness of from
about 5 micrometers to about 10 micrometers.

This Sheet Has Been RTlaced
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: D es pol yet hyl ene terepht hal Hm H(!HB'IB“‘“‘
adhesi ve | ayer OAEHQP&CBQB“a r type adhesive selected f

consi sting of pate=a er, yr ene- but adi ene and styrene but adi ene-

st yrene copol yefs §ﬁ$¢v@me at ed copol yners thereof, ﬁg QQEIE¥D#1§1%IFE
y

pol yi sopr ene, | ene, \butyl rubbers, polychloropren

° ubljer s, :%thylene pr opene-i lene$¢85%¥1%
: Al adhesi ve tape according to claimé6
wherein sai d adbhes an acryllc adhesi ve conprising isooctyl acrylate

and acrylic acid. § An improved envelope according to claim 1
wherein said adhesive a rubber resin adhesive sclected
from the group consisting of natural rubber, styrene-
butadiene and styrene-butadiene-styrene copolymers
and hydrogenated copolymers thereof, polybutadiene,
_polyisoprene, polyisobutylene, butyl rubbers, polychlo-
roprene, ethylene-propylene copolymer rubbers, ethy-
. lene-propene-diene rubbers, and mixtures thereof.
7. An improved envelope according to claim 4

wherein said adhesive is a tackxﬁcd styrene-butadtene--
styrene copolymer.

8. An improved envelope according to claim 1
wherein said adhesive is an acrylic adhesive.

9. An improved envelope according to claim 8
wherein said adhesive comprises isooctyl acrylate and
acrylic acid.

Sheet Has Been Replaced
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CLAIMS

What is claimed is:

1. An improved envelope for transparencies for over-
head projectors, said envelope comprising a substan-
tially rectangunlar pocket of transparent sheet material,
said pocket having two longitudinal side edges con-
nected by shorter side edges, said pocket being open at
least along one side edge for insertion of a transparency,
at least one opaque flap attached in a foldable manner
along one of said side edges by means of a flexible adhe-
sive tape, said flap having a folded and an unfolded
position, said tape comprising a flexible polyester back-
ing having a thickness of less than about 15 microme-
ters, and attached on one surface thereof, an adhesive
layer, wherein said tape has a flexitility measurement of
not more than about 2.5 grams, and a 180° peel adhesion
of at least about 100 grams per centimeter, said flap
being capable of remaining in the unfolded position on
an overhead projector stage with minimal adhesive
transfer to said stage at the operating temperature of the
overhead projector.

" 2. An improved envelope according to claim 1
wherein said tape has a flexibility measurement of no

more than 1.6 grams.
3. An improved envelope according to ‘claim 1
wherein said tape has a 180° Peel adhesion of at least

about 150 grams per centimeter.
- 4, An improved envelope according to claim 1

wherein said polyester backing is poly(ethylene tere-

phthalate).
5. An improved envelope according to claim 1

wherein said polyester backing has a thickness of from
about 5 micrometers to about 10 micrometers.
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6. An improved envelope according to claim 1
wherein said adhesive a rubber resin adhesive selected
from the group consisting of natural rubber, styrene-
butadiene and styrene-butadiene-styrene copolymers
and hydrogenated copolymers thereof, polybutadiene,
polyisoprene, polyisobutylene, butyl rubbers, polychlo-
roprene, ethylene-propylene copolymer rubbers, ethy-
- lene-propene-diene rubbers, and mixtures _thereof.

7. An improved envelope according to claim 4

wherein said adhesive is a tackified styrene-butadiene-
styrene copolymer. ~

8 An improved envelope according to claim 1
wherein said adhesive is an acrylic adhesive.

9. An improved envelope according to claim 8
wherein said adhesive comprises isoocty! acrylate and
acrylic acid.
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ENVELOPE FOR TRANSPARENCY HAVING INCREASED FLEXIBILITY
ABSTRACT OF THE DISCLOSURE

An improved envelope for transp&rencies for
overhead projectors comprising a substantially
rectangular pocket made of a - transparent sheet
 material, the pocket having two 1ongitudina1 side
edges connected by shorter side edges, and being open
at least along one side edge for insertion of a.
transparency, at least one opaque flap attached in a
foldable manner along one of the side edges by means
' of a flexible adhesive tape, thé tape comprising a
flexible polyester backing having a thickness of from
5 to 15 micrometers, and coated on one surface of the
backing is an adhesive layer, wherein the tape has a
flexibility measurement of 1.8 grams, and the flap is
capable of remaining in the unfolded position on an
overhead projector stage with lminimal adhesive
transfer at the operating temperature of the overhead

projector.
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