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10 ATM DISPENSABLE SELF~-ADHESIVE POSTAGE
STAMP CONSTRUCTION

Cross Reference to Related Applications

This application is a continuation-in-part of
15 Application Serial No. 07/912,317 filed July 13, 1992.

Field of the Invention

This invention is directed to an array of
self-adhesive postage stamps presented on a currency
20 sized release liner to form an assembly that is

dispensable from an automatic teller machine or ATM.

Background of the Invention

Various postage services have determined that it

25 would be convenient to serve the public with means to

purchase postage stamps through an automatic teller
machine or ATM.

The postage stamp itself is a rather complex

device. To meet current user demands it must be

30 constructed of a face material or backing capable of

accepting high guality printing of complex design

stable under a variety of environmental conditions and

provide an ink cancelable surface, on which

cancellétion ink dries rapidly, and which is removable

35 from its adhesive to meet. the needs of stamp

collectors. 1In addition to being cancelable it should

have at 1its surface means to detect the stamp so that
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Vari ous,_post age services have determned that it woul d be

serve t 5’%“@ 5¢ with means to pur chase postage stanps thr§§§K6§%§§%§%natlc
tell er machine or ATM The postage stanp itself is a rather conpl ex device.
To nmeet curr.ent user demands it nust be coa§Lructed of a face material or -

backi ng capabl e of accepting high quality printing of conplex design stable
under a vaniety of EPEbEQ@[}E@@Amﬁ&i‘dbhbgﬁ%p%ndcﬂO\Slede:ar?c%li@clf in an

cancel abl e 'sur face,
automated cancellatlon machine.

Traditionally, a postage stamp has been
manufactured with a water soluble adhesive. It has
5 been the desire of the postal service to, no only

convert the adhesive to a self-adhesive or pressure
sensitive adhesive, but to also present the postage '
stamps, as part of a laminate construction, which is
dispensable from an automatic teller machine.

10 An automatic +teller machine is designed to
dispense currency. Any postége stamp construction to
be dispensable must be dispensable as a laminate of an
arréy of stamps serving as the facestock or backing, an
interlayer of a self- or pressure-sensitive adhesive

15 and a continuous release 1liner which protects the
adhesive until the stamps are peeled therefrom and
still provide performance characteristics which
simulate the currency from which the ATM was configured
to dispense.

20 No characteristic of the classic postage stamp can
be sacrificed, yet the laminate must behave like
currency in an automatic teller machine, otherwise the
ATM will not dispense the product.

The first attempt at a automatic teller machine

25 dispensable stamp construction consisted of an array of
postage stamps formed of a taggant coated polyester
laminated to an acrylic based adhesive which was in
turn laminated to a polyester based release liner.
This arrangement did not meet with public acceptance in

30 the United States. The reason was attributed to the
environmentally unfriendly nature of its polyester
facestock.

A second version featured a 45 pound . clear
overcoated paper facestock and paper release liner.

35 Because of several problems, including thickness of the
construction and tendency of the adhesive to edge ooze,
the second version could not be reliably dispensed from
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cancel lation ink dries rapidly, and which is renovable fromits adhesive to
meet the needs of stanp collectors. In addition to being cancelable it
shoul d have at its surface neans to detect the stanp so that a properly
st anped envel ope .aut omat ed cancel | ati on-gachi ne. Traditionally, a
postage stanp has been

an automatic teller machine, and was predominantly sold

over the counter.

The third version was identical to the second
version but uncoated. Although sold through ATM’s on
a limited basis ‘it did dispense reliably.

We have sought to overcome the problems of our
prior constructions by providing a postage stamp
construction which would reliably dispense from an ATM
and offer high quality postage stamps that would meet

the needs of stamp collectors.

Summary of the Invention

Accordinq to the present invention there is
provided an automatic teller machine dispensable
postage stamp construction which comprises a sheetlet
consisting of an array of postage stamps adhered by an
ooze resistant pressure sensitive adhesive to a
continuous release liner of currency size. The stamps
comprising paper facestock are of a paper weight of
about 56 gm/m’ having an upper and lower surface. The
upper surface is printed with stamp graphics and coated
with a coating having a surface coefficient of friction
greater than 0.45. The anting preferably contains
Taggant with an imprintable polymeric coating. The
lower surface is coated with a water soluble primer.

The water soluble primer is in contact with ooze
resistant pressure sensitive adhesive, which is in
turn, in contact with the release liner which has an
undercoating. Release liner paper weight is about 50
gns/m’.

In the preferred construction Taggant, a zinc
orthosilicate, is contained in the top coat and
provided in an amount sufficient to ‘enable automatic
location of a postage stamp on an envelope for
cancellation purposed. Any -©other means of stamp

detection can be used. T
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manuf actured with a water sol uble adhesive. 1t has been thgﬁ& of t he
post al WQWOBXo, no only convert the adhesive to a self dt iﬁ?é .
pressure sensitive adhesive, but to also present the postage stanps, as
part of a |am nat.e construction, which is dispensable froman autonatic
teller machine. An automatic teIIer machitie is designed to dispense

currency ny postageg b
dlspensabléﬁés a Ian1na$ g? 883?ra§ 588 ERe gngé?§§QE§Ré ?Egéb £6&k or
backi ng, an serves to cooperate to stlffen the constructlon to

provide a quasi seal and reduce or eliminate changes in
paper dimension with changes in humidity which results

5 in a reduced tendency for edge ooze. to occur. The
relative frictional characteristics between slip of the
surfaces undercoating further prevent the dispensing of
multiple stamp sheetlets. Edge ooze is also controlled
by choice of an adhesive which has a storage modulus

10 greater than 10,000 dynes/cm’ at a deformation rate of
107 radian per second.

The overall thickness of the construction, and
presently preferred construction for the United States
market, is a sheetlet which is rectangular in shape,

i5 having a width of 2.61", a length of 6.125" with each

.stamp having a width of 0.87" and a length of 0.982",
It will be understood that dimensions are controlled by
the number of stamps contained on the sheetlet and
local overall currency dimensions.

20 It is required that the assembly of multiple
stamps on a release liner of currency size have a curl
radius in any direction of 1less than 40 mm and an
overall construction thickness between about 4.3 and
about 5 mils, preferably about 4.6 mils for purposes of

25 simulating United States currency.

!
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intérla«kg996“§%self- or pressure-sensitive adhesive and a EERUJIHAN 40

rel ease Il ner i ch protects the adhesive until the stanps are peele
therefromand still provide performance characteristics which sinmulate
the currency fromwhich the ATM was configured to di spense. No
characteristic of the classic postage stanp can be sacrificed, yet the

| am nate myst belpviatd iKesEtipEISN 6 8Reabia¥Rhgs tell er machine

otherwise the ATMwIT_not dispense the product. .
Fig. 1 1s a perspective view of the preferred

stamp construction sheetlet of the instant invention.

Fig. 2 is a cross sectional exaggerated view of
5 the stamp sheetlet construction of the instant
invention.
Fig. 3 illustrates short axis curl.
Fig. 4 illustrates long axis curl.
Fig. 5 illustratés the gauge used to determine

10 curl.

éet Has Been Re‘laced

: . T

20

30

35



The firsf attenpt at a automatic teller machine di spensabl e_st a
construg%?ﬁﬁhgggéisted of an array of postage stanps fornedpﬁﬁyég%%aﬁ%ﬁt
coated polyester lamnated to an acrylic based adhesive which was in turn

| ami nated to a pol yester based release liner,_This arrangenent did not neet
wi th public acceptance in the United States.” The reason was attributed to

Lgfsfgxi;ggyﬁpéglbgtggé%he%g%¥f¥g#yg;(ﬁ its poly?ster facestocki_A second
. With reference to the Drawing Fig. 1 illustrates
the presently preferred stamp sheetlet construction of
the instant invention, while Fig. 2 depicts an
5 exaggerated view of the  cross section of the
construction of Fig.. 1.
With reference to Figs. 1 and 2, the preferred
stamp sheetlet construction 10 consists of a first
. array 12 of stamps 14, preferably 9 in number and a
10 second array 16 of sﬁamps 18 also, as shown 9 in
number, with 3 stamps 14 of the first array and 3
stamps 18 of the second array 16 being contiguous to a
removable bar 20. The removable bar 20 serves to
assist until removed, in the sheetlet behaving like
15 currency, as the region for a postal service to add
identification information and is removable to allow
the sheetlet to be folded in half to depict a booklet
of stamps for insertion in a pocket or other holder.
Prior to removal, the sheetlet provides in cooperation
20 with the stamps but independent therein uniform
opacity. This provides sheetlet of uniform opacity to
enable dispensing from ATM machines which detect
possible multiple dispenses. .
In the construction, and with reference to Figs.
25 3 and 4, as contemplated for a United States market,
the stamp has a width or short axis of about 2.6" and
a length or long axis of 6.125". The width of each
stamp in the direction of short axis is of 0.87" and
the length of the stamp in the direction of the long
30 ‘axis, which is also the machine direction is 0.982".
As will be understood stamp. and sheetlet
dimensions will differ depending on the currency siZze
of the country in which the sheetlets are sold as may
be the number and the manner in which the array of
35 stamps are configured as the facestock or backing cf

the sheetlet laminate.
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overcoq&aﬂ,pgﬁﬁglfacestock and paper rel ease |iner. Becausqxﬁglgﬁgﬁﬁgho

pr obl ens ng thickness of the construction and tendent
adhesive to edge ooze, the second version could not be rellably di spensed
from -3- .an-automatic teller nmachine, and_was predom nantly sold over
t he counter.

1 We have found, however, that for ATM machines

which dispense according to caliper or thickness, as
long as the caliper of the construction is more than
one half of the caliper of local currency the ATM
5 machine will dispense single sheetlets. For those ATM
machines which dispense by opacity the machine will
dispense a single sheetlet if it is less opague than a
double layer of local currency. Stamp construction for
the U.S. Market having a caliper of 4.5 mils have been
10 properly dispensed from ATM machines designed to
dispense the currency of Singapore having a caliper of
6 mils.

The detail elements of the construction are
depicted 1in Fig. 2. With reference thereto, an
15 individual stamp assembly consists of a top coat of a
polymer or varnish coating 22, preferably an acrylic
coat which can be ‘applied in a water borne system and
when dry 1is receptive to cancellation inks and which
preferably contains means to enable identification of
20 the location of a stamp on an eﬁvelope in an automatic
cancellation machine to determine if the envelope can
be automatically cahcelled or rejected for hand

cancellation.
The preferred overcoat or topcoat 22 is applied as
25 an agueous acrylic blend containing zinc orthosilicate
Taggant) .’ The presently preferred coating is
manufactured and sold by Environmental Ink and Coating
Corporation of Morganton, N.C. The cdating 22 is
applied to a paper layer 24 of about 56 g/m’ weight.
30 The coatings are preferably the same but may differ
provided the coefficient of friction requirements of
this invention are satisfied. The undersurface of the
paper 24 is a coating of a water soluble primer 26
which allows thorough soaking for a period of no more
35 than 30 minutes separation of the stamp face from the
adhesive for stamp collector purposes. The next layer

in the construction is an ooze resistant pressure
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The! thir'd version was identical to the second Vv erThisSheebifis BeenRapihed .

Al t hough sol d through ATMs on a linmted basis it eliably. W
have sought to overcone the problens of our prior _
iabl'y

by
provi ding a.postage stanp construction wii<h would re

| Sspense from
an ATM and offer high quality postage stanps that would neet the needs of
stanp col | ect 8£EsiSdivearadh®s 1Ve J§wanerryeborapmbied aharprasganhtlc

invention thepRul$ion, but which may also be hot melt coated or
applied from a soclvent.

The ooze resistant pressure sensitive adhesive has
a storage modulus of greater than ébout"lo,ooo dynes/cm?
at a deformation rate of 107 radians per second and is
preferably an emulsion acrylic polymer as measured on
a Rheometrics RDS-7700. The adhesive 1is 1in turn in
contact with a release liner 30 having an undercoat 32
or surface of the same or different nature as the
overcoat 22. Inclusion of the agent to enable stamp
detection .for cancellation purposes is not required.
This is because the release liner is only a support for
the stamps. It may, however, be printed with suitable
graphics such as order forms, use instructions coupons
and the like.

Requirement for the overcoat 22 and the
undersurface 32 whether coated or not is that the
surface have a'static coefficient of friction, namely,
the ratio of the force required to start moving a 193.3
gram sled divided by the weight of the sled across the
surface to be about 0.45, preferably between about 0.45
to about 0.7. This corresponds to 135 grams to a
static face to imitate sled movement of about 87 grams
to about 135 grams.- It has been found that provided
the friction requirements are met there should be at
least a 25% difference between the coefficient of
friction of the upper surface and the undersurface.
This may be achieved by selection of paper or coatings
as 'well as providing an irregular surface as by
embossing or including in a coating fillers or the
like. The difference of the coefficient of friction
will greatly aid in ensuring single sheetlet
dispersing. .

Coating 22 and coating 32 or under also serve to
stiffen the overall construction and aid in sealing the

paper to prevent differential expansion as between the



pr ovi dea, /G14s9at ic teller machine dispensabl e postage stgApUe9BAlskgti on
whi ch conprlses a sheetlet consisting of an array of postage stanps adhered
by an ooze resistant pressure sensitive adhesive to a continuous rel ease
l'i ner of currency size. The stanps conprisiLgg paper facestock are of a
paper wei ght of about 56 [err] having an upper and | ower surface. The upper
surface isiprintethed H@hesAnRe gr apirhes andogcegtiediw phopecoabisngohavtng a
ig;{gfﬁscoefflC|e@hégljélé§éénlé@ggigg ;n 1b9t4gage ohe coatlng preferably
Stamps are formed by die-cutting through coating
22, paper 24, primer 26, and adhesive 28 to release
5 liner 30. The die-cuts are depicted as 34 in Figs. 1
and 2. As indicated, varnish, however, must provide a
coefficient of friction sufficiently high to enable
single stamp sheetlet 10 to be dispensed by an
_ automatic teller machine as opposed to dispensing
10 multiple sheetlets 10. . '
To properly function in an automatic teller
machine, with reference not to Figs. 3, 4 and 5, the
~ stamp sheetlet 10 must have, as manufactured, a curl no
greater than 40 mm around either the short or the long
15 axis. Curl is determined by holding a sheetlet 10 in
the center of an edge and while the sheetlet hangs
freely. The sheetlet 1is placed on the curl gauge
depicted in Fig. 5 and if it has a curl greater than 40
mm it 1is rejected for purposed of dispensing in an
2¢C automatic teller machine. Curl can be controlled by
selection of materials of construction including
coating as well as by using stagged slits in the
release liner to reduce any tendency for curl, i.e;
cause the release liner to conform to the stamps.

The overall caliper or thickness of the stamp

)
tn

sheetlet construction 10 is preferably between about
4.3 and 5 mils, preferably about 4.6 mils but in any
event should be the design caliper thickness of the ATM
which dispenses by caliper or design opacity for ATM
machines which dispense by opacity.

(93]

Friction is determined by securing a sheetlet to

a flat surface placing a 193.3 gram sled measuring 6"

¥ 20.25" on the sheetlet and pulling the sled with a

force gauge to initiate movement of the sled over the

35 sheetlet. The force measured is the force reguired to

initiate movement of the sled over the sheetlet at a

rate of 0.5 inch per minute.__ .. .
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Taggént W t n _inprintable polyneric coating. The | ower tface is
coat ed W%%hgggﬁﬁ?er sol ubl e priner. The water sol uble prine§%?¥%%ﬂ$@8ﬂﬁhct
Wi th ooze resistant pressure sensitive adhesive, which is in turn, in

contact with the,release |iner which has an_fndercoating. Rel ease |i ner
paper weight is about 50 [err] In the prefer B3 construction Taggant, a

zinc orthosijicate, is gontgipgd.imidedansol A04-0ELY1 dgd ik al. 4rpunt
sufficient to enable automatic
coefficient of friction of 0.145 to 07 and coefficient
of friction difference ensures preventing multiple
dispensing of sheetlets from an automatic teller
5 machine 120 with coefficient of friction differential
between the preferred the upper and lower surfaces by
about 25% or more.
The pressure sensitive adhesive employed in the
instant invention is of a nature that it must be of
10 sufficient tack at expected use temperatures and Table
1 below lists adhesive characteristics of the presently
preferred adhesive. Such adhesive will enable initial
repositionable bonding to a variety of paper substrates
over the rénge expected use temperatures with bond
15 growing to achieve a permanent bond of a level where
the stamp cannot be removed from the paper substrate in

the absence of paper tear.
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| ocati on of a postage stanp on an envel ope for cancel | ati on purposed.
Any’ ot her nmeans of stanp detection can be used. -4- The overcoating and
t he undercoating of the paper serves to cooperate to stiffen the
construction, to.provide a quasi seal -arid-reduce or elimnate changes in

TABLE 1
Glass Transition (Tg), °C -38
Willaim* Plasticity (WPI1), mm 3.42
Minimum Application Temp, °F 10
°C -12
Adhesive Coat Weight (g/m*} 24
10 minute 90° Peel (pli) Initial 1.3 ci/fTear
& wk RT 1.5 ct,leg
6 wk 70°C 1.7 Tear
Looptack (pli) Inmtial 1.8 clean
6 wk RT 2.4 clean
& wk 70°C 2.3 clean
Repositionability initial/6 wk RT
Tyvek 30 seconds A/A
60 seconds A/A
90 seconds A/A
1 hour A/F
Woven 30 seconds 0/0
60 seconds NA
90 seconds NA
1 hour NA
Bond 30 seconds 0/D
60 seconds NA
90 seconds NA
1 hour NA
1 Hour Permanence Tyvek Initial F
6 wk RT
woven Initial b
6 wk RT D/F
Bond initial F
6 wk RT D/F

Key for Repositioning and Permanence:

>
1l

Clean

B = Slight substrate (envelope
Substrate pick

NA= Not Applicable

Substrate tear
Face pick
Face tear
Spot adhesive
transfer

(@]
|

RO Re)
Il

The primer coat is of a nature which will allow
the facestock of the stamp to be separated from the
adhesive while still wet after soaking in water for 30
minutes and with slow peeling of the facestock of the
stamp from the adhesive .layer which stays with the
envelope paper. At worst, if some adhesive stays with
the stamp then a small amount of rubbing should enable

removal of residual adhesive from the stamp.
This Sheet Has Been Replaced
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paper digepsign W th changes in hunmidity which results in pcr/esosadsqo

t endency for edge ooze to occur. The relative frictional characteristics
between slip of the surfaces undercoating further prevent the dispensing of
mul tiple stanp sheetlets. Edge ooze is alsaxontrolled by choice of an
adhesi ve which has a storage nodul us greater than 10,000 [err] at a
deformati oh rate of [ &rifler dadienspanpseésolsd.ilThevedveral $hohidkness fafel he

construction, and,piesently ¥ ehierrede coRst rad A d 07 whRERUNkd Sl St gies
easily removed from the stamp by rubbing off, the
adhesive or by reimbursing the stamp in water, then the
5 adhesive 1s unsuitable for overall stamp pérformance.
The stamp sheetlets of the instant invention are
presently manufactured by forming a laminate of the
release liner pressure sensitive adhesive and
facestock. The face is imprinted with stamp graphics
10 and, if desired, the undersurface may also be printed.
Water borne inks are breferably used. This is followed
by undercoating and overcoating with the water based
acrylic coating with the overcoating preferably
containing Taggant. The assembly 1s then die-cut to
15 form the stamps and bar. Finally, the die cut and the
assembly cut to the desired sheetlet size. It has been
found, as indicated above, that the application of the
overcoat and undercoat imparts sufficient stiffness to
the assembly for the assembly to behave as currency,
20 and in cooperation with adhesives having
characteristics as specified herein, enables trouble
free dispensing from an automatic teller machine. If
desired the coating can be applied after die—cutting.
In use removal of the bar exposed the edges of the

25 étamps for removal from the protective reiease liner.
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h stanp having a width of 0.87" and a

market, ‘is a shee i S rectangular in shape, having a width of
2.61", a length omﬂl Ii ' |

Iength of 0.982"
t he nunmber of.

di nensi ons. |
rel ease |iner

stood t hat di mensions are controlled

st,anps contalned on the shadtl et and |ocal overall curre
I's required.that, the assenbly of nultiple stanps on a

28 $ave a curl radius in any direction of

than 40 nm and an ovérall construction thickness betmeen'about 4.3 and

1. An automatic teller machine postage stamp
construction which comprises a sheetlet formed of:

(a) - a currency sized paper release liner
having a top surface and an opposed undersurface, said
undersurface providing a coefficient of friction of at
least about 0.45;

(b} a plurality of die-cut stamps
individually adhered by an ooze resistant pressure
sensitive adhesive to the top surface of the release
liner, each of said stamps formed of a paper having a
top surface and an opposed stamp undersurface, said top
surface being coated with a polymeric coating having a
coefficient of friction greater than about 0.45, the
stamp undersurface providing a water soluble means to
enable separation of stamps from the pressure sensitive
adhesive by soaking in water, said pressure sensitive
adhesive having a storage modulus greater than about
10,000 dynes/cm’ at a deformation rate of 10
radian/second, salid sheetlets have a curl no greater

than 40 mm along any axis.

2. A postage stamp construction as claimed in
claim 1 1n which the coating on top surface of each
stamp contains means to detect location of the stamp on
an envelope, such as

[:??—f A—postage—stamp construction as claimed—in
cl
st _jg zinc orthosilicate.

3
. A postage stamp construction as claimed in
claim 1Z?2@&;%iin which the coefficient of friction of
the top surface of the stamp and the coefficient of
friction of undersurface of the release liner differ by

at least about 25%.
. This Sheet Has Been
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about 5 ' mls, prﬁlmmmpllmuﬂmmf mls for purposes of sinulating United
States currency.lis | il f Description of the Drawings Fig. 1 is a
perspective view of '_[hé pfef&rried stanp construction sheetlet of the
instant invention. Fig. 2 is a cross sectfenal exaggerated view of
A postage stamp construction as claimed in
claim 1, 2 7 or % in which the undersurface of the
release liner 1is coated with a polymeric coatinq)cﬁﬂiacqéj
baviy G TYlic busaed cmhnf\-cj
/’5’ - .
E: A postage stamp construction as claimed in
any one. of the previous claims in which the paper
forming each stamp has a paper weight of about 56 g/m?
and the paper forming the release liner has a paper

weight of about 50 g/m’.

E? A postage stamp construction as-claimed—in
in i 3 o the top surface Of eacir—
.stamp and undersurface of the releasetiner—are-acrylie
based-]
6

2& A postage stamp construction as claimed in

any one of the previous claims in which the pressure
sensitive adhesive is an emulsion acrylic adhesive

polymer.

A postage stamp construction as claimed in
any dne of the previous claims in which the sheetlet
has a thickness of from about_4)3 to about 5 mil%/
OPHDAQ%EK hﬂﬁ“ﬂj |

E?*——A—pos:age—s%amp—eeﬁs%fue%éenﬁas_Liaimedfdﬂ

any—ome—of~TIaims 1 v i ' = 7a

thickness of about 4.6 mils.

3

~4. d? automatic teller machine dispensabQéz

postage stamp construction[Eh%eh_comprises_a_:ﬂuaztlgx

LY H , 1

formed—ot——] %\%c*crdcmg to clcuwn |, coherean
eh@

{a) E'currency sized release liner formed of

a paper having a paper weight of about 50 g/mf,aﬂd

[Eég#éding__a_4xqL_su;;ace_guuL_aa——&m&ﬁﬁnn12Rz§j the

undersurface of the release liner providing a

coefficient of friction of from about 0.45 to about

0.7;
This Sheet Has Been Re laced
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(b) @ plurality of stamps indlvidually

aghered by an ooze resistant emulsion acrylic pressure
sensitive adhesive to the release liner, each of the
stamps formed of an ink cancelable acrylic coat applied
to a top surface of paper having a paper weight of
about 56 g/m?, said acrylic coating having a coefficient
of friction of from about 0.45 to about 0.7 and
containing zinc orthosilicate present in a
concentration sufficient to enable detection of a stamp
location on an envelope by a stamp cancellation
machine, said paper further having, on the surface
oppoéed of the top surface, a water soluble primer in
contact with the pressure sensitive adhesive, said
pressure sensitive adhesive being an emulsion acrylic
polymer having a storage modulus of at least 100,000
dynes/cm’ at a deformation rate of 10’ radians/second,
said postage stamps being formed by die-cutting a
laminate of top coating, paper, primer and pressure
sensitive adhesive to said release liner, said
construction have a thickness of from about 4.3 to
about 5 mils and a curl no greater than 40 mm.

—I2. Thpestage—stamp construction as claimed in

A&tainm 11 in which the total construction ha
thickness of about 4.6 mils.

—

) 14——A—postage stamp constructrom—as <claimed 1n
ctraim 11, 12 or 13 in which the undersurfacé of —the-
. . . . —— ;

9. A osf’aje stouu D Cor\s('rqcﬁc:)q @((‘mcﬁm fo %

Me ‘5} ft& fecC S el S
On Gu,dt:Ma/H(P tﬁlgMadw g l%d' FMSQHQ Fm’v\




Det ai | ed Descri pi)éri,SWt h refwerenggrLb(TtMr}ePRq,r]%mR Fi g,gd 111 Uust

pr esent

er'et cohis rd’aMQ?lﬁuQn Of™the I nstant i}

tanp she
the cross

|y prefer

Sonst r et ST BONA TP 5@?@6'8#%? P L

construct i

st anp sGeaiteiioDRsht astifiein 5Q consi $tS Ofinandrkbish RbkRA¥. MdmRf: St aNMPIyvdle4/01852
pr ef er@bl yo@rizrpongshetgand a second arq@y 16 of stanps 18 al so, as shown 9

in

(54) Title: ATM DISPENSABLE SELF-ADHESIVE POSTAGE STAMP CONSTRUCTION

C09J 7/00, 7/02 {43) International Publication Date: 20 January 1994 (20.01.94)
(21) International Application Number: PCT/US93706540 | (74) Agent: GRINNELL, John, P.: Christie, Parker & Hale,
P.O. Box 7068, Pasadena, CA 91109-7068 (US).
(22) International Filing Date: 12 July 1993 (12.407.93) . :
(81) Designated States: AU, BR, CA, KR, NZ, European pa-
tent (AT, BE, CH, DE, DK, ES, FR, GB, GR, 1E. IT,
{30) Priority data: - LU, MC, NL, PT, SE).
07/912.317 13 July 1992 (13.07.92) us
Published
(71) Applicant: UNITED STATES POSTAL SERVICE [US/ With international search reporr.

US]: 475 L’Enfant Plaza, Washington, DC 20260 (US).

(72) lnventors: ALPAUGH, Kathy : 7425 Hermitage Road,
Concord, OH 44077 (US). BIRNBAUM, Robert ; 931
Stillman Avenue, Redlands, CA 92374 (US). FUNG,
Kent : 5 Duh Drive, Apt. 221, Bethlehem, PA 13015
{US). GREEN, Alan ; 714 Grandview, #202, Simpson-
ville, SC 29861 (US). MACUGA, James ; 8054 View-
mont Drive, Concord, OH 44077 (US). MINGUS,
Scott 1 9551 Braves Manor Drive, Mentor, OH 44080
{US}). PADILLA., Patricia, P. ; 1920 S. Monterey Avenue,
Ontario, CA 91761 (US). PENG, Joseph., Y. ; ALIM, Fa-,
tah, A. : United States Postal Service, 475 L'Enfant Pla- !
za. S.W.. Washington, DC 20260 (US}. KUMAR, Ra-;
jendra ; United States Postal Service, 475 L'Enfant Pla-
za. 5.W., Washinton, DC 20260 {(US).

PRIIILIIIII AT

2@"‘3{_{... L (TS
y/7; MVL B G DN R
28 30 32

This Sheet Has Been Replac

LTI

There is provided a postage stamp (14) construction formed of a plurality of postagé stamps (14) adhered 1o 4 currency
sized release liner (30) by an ooze resistant pressure sensitive adhesive (28) which construction coated with a polymeric coating
{22) of the lace of the stamp (14) and the undersurface of the release liner {30) and dispensabie from an automatic tetler machine.
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nunﬁe&E; | stanps 14 of the first array and 3 stanps pk&/okotagssecond
array 16 /épﬁg contiguous to a renovabl e bar 20. The renovabl e béﬁﬁzo

serves to assist until renoved, in the_sheetlet behaving |like currency, as
the region f.or.a postal service to add3i dentification information and is
renmovable to allow the sheetlet to be folded in half to depict a booklet of
stanps for insertion in a pocket or other holder. Prior to renoval, the
sheetl et provides in cooperation with the stanps but independent therein
uni form
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opaci™ ywolgy/g1ggnovi des sheetl et of uniformopacity to enablpé:rdp%%/r%?%
from ATM machi nes whi ch detect possible nmultiple dispenses. In the
construction, and with reference to Figs. 3 and 4, as contenplated for a
United States_nprket, the stanp has2&3width or short axis of about 2.6" and
a length or long axis of 6.125". The width of each stanp in the direction
of short axis is of 0.87" and the length of the stanp in the direction of
the long axis, which is also the machine direction is 0.982".
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As = Hi3 9af8s2under stood stanp and sheetlet dinensi onP G US23{96P &
depending on the currency size of the country in which the sheetlets are
sold as may be the nunber and the nmanner in which the array of stanps are
configured ,a%?t‘pe facestock or bacdkPng of the sheetlet |am nate. -7-
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1. An automatic teller machine postage stamp
construction which comprises a sheetlet formed of:

5 (a) a currency sized paper release liner
having a top surface and an opposed undersurface, said
undersurface providing a coefficient of friction of at
least about 0.45;

v (b). a plurality of die-cut stamps

10 individually adhered by an ooze resistant pressure

sensitive adhesive to the top surface of .the release
?\/ liner, each of said stamps formed of a paper having a
top surface providing a coefficient of friction of at
least about 100 and an opposed stamp undersurface, the
15 top surface being coated with a polymeric coating
having a coefficient of friction greater than about
0.45, the stamp undersurface providing a water soluble
means to enable separation of stamps from the pressure
sensitive adhesive by soaking in water, said pressure
20 sensitive adhesive having a storage modulus greater
than about 10,000 dynes/cm? at a deformation rate of 107
radian/second, said sheetlets have a curl no greater

than 40 mm along any axis.

25 2. A postage stamp construction as claimed in
claim 1 in which the coating on top surface of each
stamp contains means to detect location of the stamp on
an envelope.

30 3. A postage stamp construction as claimed in
claim 2 in which the means to detect the location of a
stamp on an envelope is zinc orthosilicate.
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claim 1 in which the coefficient of friction of the top
surface of the stamp and the coefficient of friction of
undersurface of the release liner differ by at least
about 25%.

5. A postage stamp construction as claimed in
claim 2 in which the coefficient of friction of the top
surface of the stamp and the coefficient of friction of
the undersurface of the release liner differ by at
least about 25%.

6. A postage stamp construction as claimed in
claim 4 in which the coefficient of friction of the top
surface of the stamp and the coefficient of friction of
the undersurface of the release liner differ by at
least about 25%.

7. A postage stamp construction as claimed in
claim 1 in which the undersurface of the release liner
is coated with a polymeric coating.

8. A postage stamp construction as claimed in
claim 4 in which the undersurface of the release liner
is coated with a polymeric coating.

9. A postage stamp construction as c¢laimed in
claim 6 in which the undersurface of the release liner
is coated with a polymeric coating.

10. A postage stamp construction as claimed in
claim 1 in which the paper forming each stamp has a
paper weight of about 56 g/m?’ and the paper forming the
release liner has a paper weight of about 50 g/mZ.
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BT ati on machine tp LACW?\%?.FSHE%%G envel ope can be automatically

=l |l ed or rejected ffor hand cancel ljatji o q overcoat or

oat @ 9420185B i ed Jag ad aRBE6OMSsagr I |ﬂ!mgﬁumﬁ”ﬂglfﬁw1g PETAES93/06540
®osi | i cate (Taggantj) .i The presgnily "preferréd *coating is

8 factured and sol d jby Environnmentar knk and Coating Corporation of
manton, N. C The *eeatng-.22..1.S _app i ed"t8"a paper |ayer 24 of about 56

g | veight. The coatings afe preferablyadie 3ate e :TY 1 Efhimea in
claim 2 in which the paper forming each stamp has a
paper weight of about 56 g/m’> and the paper of the
release liner has a paper weight of about 50 g/m?.

5
12. A postage stamp construction as claimed in
claim 4 in which the paper forming each stamp has a
paper weight of about 56 g/m, and the paper of the
release liner has a paper weight of about 50 g/m’.
10
13. A postage stamp construction as claimed in

~ claim 6 in which the paper forming each stamp has a
paper weight of about 56 g/m?’ and the paper forming the
release liner has a paper weight of about 50 g/m’. '

15
14. A .postage stamp construction as claimed in
claim 9 in which the paper forming each stamp has a
papef weight of about 56 g/m’ and the paper forming the

release liner has a paper weight of about 50 g/m’.
20

15. A postage stamp construction as claimed in
claim 7 in which the coating on the top surface of each
stamp and undersurface of the release liner are acrylic

. o based.
25
16. A postage stamp construction as claimed in
claim 9 in which the coating on the top surface of each
stamp and undersurface of the release liner are acrylic
based.
30 -
17. A postage stamp construction as claimed in
claim 1 in which the pressure sensitive adhesive is an
emulsion acrylic adhesive polymer.

—
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18. A postage stamp construction as claimed in
claim 16 in which the pressure sensitive adhesive is an
emulsion acrylic adhesive polymer.

19. A postage stamp construction as claimed in
claim 1 in which the sheetlet has a thickness of from
about 4.3 to about 5 mils.

20. A postage stamp construction as claimed in
claim 18 in which the sheetlet has a thickness of from
about 4.3 to about 5 mils.

21. A postage stamp construction as claimed in
claim 1 in which the sheetlet has a thickness of about
4.6 milso *

22. A postage stamp construction as claimed in
claim 16 in which the sheetlet has a thickness of about
4.6 mils.

23. An automatic teller machine dispensable
postage stamp construction which comprises a sheetlet
formed of:

(a) a currency sized release liner formed of
a paper having a paper weight of about 50 g/m?,
providing a top surface and an undersurface, the
undersurface of the release 1liner providing a
coefficient of friction of from about 0.45 to about
0.7; '

(b) a plurality of stamps individually
adhered by an ooze resistant emulsion acrylic pressure
sensitive adhesive to the release liner, each of the
stamps formed of an ink cancelable acrylic coat applied
to a top surface of paper having a paper weight of
about 56 g/m?, said acrylic coating having a coefficient
of friction of from about 0.45 to about 0.7 and
containing zinc orth05111cate present in a
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sensitive adhesive 2B,REPLACEMENT BH&PDI ed as an acrylic enul sion, but
ch may“al so be hot ne FJ iled froma solvent. The ooze

re istan%g&mgg sensi eﬁg&%ﬁ]\@; has | storage nodul us opCTIESY3IRG6S40aN
e

abflut 10 err| at a {letor of [err] radians per second and is
prgferably an emul sion a¢rylLi easured on a Rheonetrics

- 7700. The adhesivejis in turn in confacg7with a release |iner 30
hafji ng an undercoat 32

1 concentration sufficient to enable detection of a stamp
location on an envelope by a stamp cancellation
machine, said paper <further having, on the surface
opposed of the top surface, a water soluble primer in

5 contact with the pressure sensitive adhesive, said
pressure sensitive adhesive being an emulsion acrylic
polymer having a storage modulus of at least 100,000
dynes/cm’ at a deformation rate of 107 radians/second,
said postage stamps being formed by die-cutting a

10 laminate of top coating, paper, primer and pressure
~ sensitive adhesive to said release liner, said
? construction have a thickness of from about 4.3 to

about 5 mils and a curl no greater than 40 mm.

. 15 24. A postage stamp construction as claimed in
claim 23 in which the total construction has a
thickness of about 4.6 mils.

25. A postage stamp construction as claimed in

20 claim 23 in which the coefficient of friction of the

top surface of the stamp and the coefficient of

friction of the undersurface of the release liner
differ by at least about 25%.

25 26. A postage stamp construction as claimed in
claim 24 in which the coefficient of fr:zction of the
top surface of the stamp and the coefficient of
friction of the undersurface of the release liner
differ by at least about 25%.

30
27. A postage stamp construction as claimed in
claim 23 in which the undersurface of the release liner
is coated with a polymeric coating.
35 28. A postage stamp construction as claimed in

claim 26 in which the undersurface of the release liner

ls coated with a polymeric coating.
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of the agent to enable stanp detection for cancellation purposes is not

required. This is because the felease liner is only a support for the

st anps.
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11 APR 1997 ATM DISPENSABLE SELF~ADHESIVE POSTAGE
STAMP CONSTRUCTION
Cross Reference to Related Applications -

This application is a continuation-in-part of
Application Serial No. 07/912,317 filed July 13, 1992.

Field of the Invention _

This invention is directed to an array of
self-adhesive postage stamps presented on a currency
sized release liner to form an assembly that is
dispensable from an automatic teller machine or ATM.

Background of the Invention

Various postage services have determined that it
would be convenient to serve the public with means to
purchase postage stamps through an automatic teller
machine or ATM.

The postage stamp itself is a rather complex
device. To meet current user demands it must be
constructed of a face material or backing capable of
accepting high quality printing of complex design
stable under a varieﬁy of environmental conditions and
provide an ink cancelable surface, on which
cancellation ink dries rapidly, and which is removable
from 1its adhesive to meet the needs of stamp
collectors. In addition to being cancelable it should
have at its surface means to detect the stamp so that
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about 0.45, preferably between about 0.45 and

of friction"

novi ng acrossn@sggggm
sled s wei ght)

preferred val u
corresponds to

efficient

OrF—By—stattc TP
i's meant the ratio of (a) the fochEP’é‘tﬁffMté@ SRt art a sled
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I'ng a mass of 193. 3g 4 he¢ fange of
ﬁyﬂYC coefficient of ric!iqo 58’92175 t0}{0.7)

m about 87/193. 3 t|jo ebett—135+~3+93* 3] To ensure

t he

that the preferred fr| ction requirenents2are fdet, it has been chund t hat
there should be at |east a 25% di fference between the coeffilcient of
friction of tfAeproperly stamped envelope can be cancelled in an

automated cancellation machine.

Traditionally, a postage stamp has Dbeen
manufactured with a water soluble adhesive. It has
been the desire of the postal service to, no only
convert the adhesive to a self-adhesive or pressure
sensitive adhesive, but to also present the postage
stamps, as part of a laminate construction, which is
dispensable from an automatic teller machine.

An automatic teller machine is designed to
dispense currency. Any postage stamp construction to
be dispensable must be dispensable as a laminate of an
array of stamps serving as the facestock or backing, an:
interlayer of a self- or pressure-sensitive adhesive
and a continuous release 1liner which protects the
adhesive until the stamps are peeled therefrom and
still provide performance characteristics which
simulate the currency from which the ATM was configured
to dispense.

No characteristic of the classic postage stamp can
be sacrificed, yet the laminate must behave 1like
currency in an automatic teller machine, otherwise the
ATM will not dispense the product.

The first attempt at a automatic teller machine
dispensable stamp construction consisted of an array of
postage stamps formed of a taggant coated polyester
laminated to an acrylic based adhesive which was in
turn laminated to a polyester based release liner.
This arrangement did not meet with public acceptance in
the United States. The reason was attributed to the
environmentally unfriendly' nature of its polyester
facestock.

A second versiox_x featured a 45 pound clear
overcoated paper facestock and paper release liner.
Because of several problems, including thickness of the
construction and tendency of the adhesive to edge ooze,
the second version could not be reliably dispensed from



stanp upper surface and the release liner (4n

may be
‘achi eved by proper selection of paper or ccaﬁ E@gkhgg?ﬁgﬁ%%a

$ by providing
an irregular surface, such as by enbossing{thie surface or bylincluding a

filler material in the coating. The differ¢nge bfl APR g9l {icients of
friction of the two surfaces greatly aids gimgle sheetlet {igpensing.

Coating 22 and coating 32 or under surfacejals6 Serve tou-st{ffen the
b paper to preventfdifferential

overall construction and aid in sealing3th
expansi on ag bet@p e .
n omatic teller machine, and was predominantly sold
over the counter.

The third version was identical to the second
version but uncoated. Although sold through ATM’s on
a limited basis it did dispense reliably.

We have sought to overcome the problems of our
prior constructions by providing a postage stamp
construction which would reliably dispense from an ATM

and offer high quality postage stamps that would meet
the needs of stamp collectors.

Summary of the Invention

According to the present invention there is

pProvided an automatic teller machine dispensable

postage stamp construction which comprises a sheetlet
consisting of an array of postage stamps adhered by an

ooze resistant pressure sensitive adhesive to a

continuous release liner of currency size. The stamps
comprising paper facestock are of a paper weight of
about 56 gm/m?* having an upper and lower surface. The
upper surface is printed with stamp graphics and coated
with a coating having a surface coefficient of friction
greater than 0.45. The coating preferably contains
Taggant with an imprintable polymeric coating. The
lower surface is coated with a water soluble primer.
The water soluble primer is in contact with ocoze

resistant pressure sensitive adhesive, which is in

turn; in contact with the release liner which has an
undercoating. Release liner paper weight is about 50
gns/m3.

In the preferred construction Taggant,

a zinc
orthosilicate, is

contained in the top coat and
provided in an amount sufficient to enable automatic
location of a postage stamp on
cancellation purposed.

detection can be used.

an envelope for
Any other means of stamp



-9- the adhesive. The rheological properties of the adhesive also
serve to inhibit edge ooze. Stanps are fornmed{bygqgll | T ough
coating 22, paper 24, priner 26, and adhesive§2 tﬂ@ﬁ?@é@téggﬁfner 30. The
die-cuts are depicted as 34 in Figs. 1 and 2. {Ap indicated, varnish,
however, must provide a coefficient of frictipn|sdffiAFRem97y high to enable
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The overcoating and the undercoating of the paper
serves to cooperate to stiffen the construction, to
provide a quasi seal and reduce or eliminate changes in
paper dimension with changes in humidity which results
iﬁ a reduced tendency for edge ooze to occur. The
relative frictional characteristics between slip of the
surfaces undercoating further prevent the dispensing of
multiple stamp sheetlets. Edge ooze is also controlled
by choice of an adhesive which has a storage modulus
greater than 10,000 dynes/cm’ at a deformation rate of
107 radian per second.

The overall thickness of the construction, and
presently preferred construction for the United States
market, is a sheetlet which is rectangular in shape,
having a width of 2.61%, a length of 6.125" with each
stamp having a width of 0.87" and a length of 0.982",
It will be understood that dimensions are controlled by
the number of stamps contained on the sheetlet and
local overall currency dimensions. .

It is required that the assembly of multiple
stainps on a release liner of currency size have a curl
radius in any direction of less than 40 mm and an
overall construction thickness between about 4.3 and
about 5 mils, preferably about 4.6 mils for purposes of
simulating United States currency.



single stanp sheetlet 10 to be dispensed by an automatic teller

machi ne as

opposed to dispensing nmultiple sheetlets 10. To ot f Ion in an
automatic teller machine, with reference not toRE?%gsmngiygﬁg the stanp
sheetl et 10 nust have, as manufactured, a curlf fo greater tham 40 nmm ar ound
either the short or the long axis. Curl is deterni%édﬁm&'WHﬂd ng a sheetl et
10 in the center of an edge and while the sheqtlet hangs freely The
sheetl et is placed on the curl gauge

Brief Description of the Drawings
Fig.

1 is a perspective view of the preferred

stamp construction sheetlet of the instant invention.
Fig. 2 is a cross sectional exaggerated view of

the stamp sheetlet

invention.

construction

of the

instant

Fig. 3 illustrates short axis curl.

Fig. 4 illustrates long axis curl.

Fig. 5 illustrates the gauge used to determine
curl.



depicted in Fig. 5 and if it has a curl greater than 40 nmit is rejected
for purposed of dispensing in an automatic teller machine. Curl can be
controlled by selection of naterials of const

coating as
wel | as by using stagged slits in the rel ease |Rq%l:i\¢§@?§t ggga1y t endency
for curl, i.e. cause the release liner to conffofmto the stanps{ The

overal | caliper or thickness of the stanp sheqtljet4qogeRMO$A i ¢nj10 is

preferably between about 4.3 and 5 m'Is,_gLefereny about 4.6lmils but in
any

Detailed pescription

With reference to the Drawing Fig. 1 illustrates
the presently preferred stamp sheetlet construction of
the instant invention, while Fig. 2 depicts an
exaggerated view of the cross section of the
construction of Fig. 1.

With reference to Figs. 1 and 2, the preferred
stanp sheetlet construction 10 consists of a first
array 12 of stamps 14, preferably 9 in number and a
second array 16 of stamps 18 also, as shown 9 in
number, with 3 stamps 14 of the first array and 3
stamps 18 of the second array 16 being contiguous to a
removable bar 20. The removable bar 20 serves to
assist until removed, in the sheetlet behaving like
currency, as the region for a postal service to add
identification information and is removable to allow
the sheetlet to be folded in half to depict a booklet
of stamps for insertion in a pocket or other holder.
Prior to removal, the sheetlet provides in cboperation
with the stamps but independent therein uniform
opacity. This provides sheetlet of uniform opacity to
enable dispensing from ATM machines which detect
possible multiple dispenses.

In the construction, and with reference to Figs.
3 and 4, as conte:i\plated for a United States market,
the stamp has a width or short axis of about 2.6" and
a length or long axis of 6.125". The width of each
stamp in the direction of short axis is of 0.87" and
the length of the stamp in the direction of the long
axis, which is also the machine direction is 0.982%.

As will be understood stamp and sheetlet
dimensions will differ depending on the currency size
of the country in which the sheetlets are sold as may
be the number and the manner in which the array of

stamps are configured as the facestock or backing of
the sheetlet laminate.



event shoul d be the design caliper thickness fL_Lhe~A;%+mhrth*d spenses by
cal i per or design opacity for ‘ATM machi nes wh ChERiJP@ﬁ@ﬂ@E BEEDphci ty.

Friction is determ ned by securing a sheetl et fTat Surfageyplacing a
193. 3 gram sl ed neasuring 6" x 20.25" on the d

: ,h ett i hg the sled
with a force gauge to initiate novenent of the qdﬁﬁ@ %Ee Theetlet. The
force neasured is the force required to initigt h¢ sl ed over
the sheetlet at a rate of 0.5 inch per ninute.

We have found, however, that for ATM machines
which dispense according to caliper or thickness, as
long- as the caliper of the construction is more than
one half of the caliper of 1local currency the ATM
machine will dispense single sheetlets. For those ATM
machines which dispense by opacity the machine will
dispense a single sheetlet if it is less opaque than a
double layer of local burrency. Stamp construction for
the U.S. Market having a caliper of 4.5 mils have been
properly dispensed from ATM machines desiqned to
dispense the currency of Singapore having a caliper of
6 mils.

The detail elements of the construction are
depicted in Fig. 2. With reference thereto, an
individual stamp assembly consists of a top coat of a
polymer or varnish coating 22, preferably an acrylic
coat which can be applied in a water borne system and
when dry is receptive to cancellation inks and which
preferably contains means to enable identification of
the location of a stamp on an envelope in an automatic
cancellation machine to determine if the envelope can
be automatically cancelled or rejected for hand
cancellation.

The preferred overcoat or topcoat 22 is applied as
an aqueous acrylic blend containing zinc orthosilicate
(Taggant) . The presently preferred coating is
manufactured and sold by Environmental Ink and Coating
Corporation of Morganton, N.C. The coating 22 is
applied to a paper layer 24 of about 56 g/m? weight.
The coatings are pfeferably the same but may differ
provided the coefficient of friction requirements of
this invention are satisfied. The undersurface of the
papér 24 is a coating of a water soluble primer 26
which allows thorough soaking for a period of no more
than 30 minutes separation of the stamp face from the
adhesive for stamp collector purposes. The next layer
in the construction is an o0o0ze resistant pressure
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sensitive adhesive 28, preferab

'y applied as an acrylic
emulsion,

but which may also be hot melt coated or
applied from a solvent.

The ooze resistant pressure sensitive adhesive has
a storage modulus of greater than about 10,000 dynes/cm’
at a deformation rate of 107 radians per second and is

preferably an emulsion acrylic polymer as measured on

a Rheometrics RDS-7700. The adhesive is in turn in

contact with a release liner 30 having an undercoat 32
or surface of the same or different nature as the
overcoat 22. Inclusion of the agent to enable stamp
detection for cancellation purposes is not required.
This is because the release liner is only a support for
the stamps. It may, however, be printed with suitable
graphics such as order forms, use instructions coupons
and the like.

Requirement for the overcoat 22 and the
undersurface 32 whether coated or not is that the
surface have a static coefficient of friction, namely,
the ratio of the force required to start moving a 193.3
gram sled divided by the weight of the sled across the
surface to be about 0.45, preferably between about 0.45
to about 0.7. This corresponds to 135 grams to a
static face to imitate sled movement of about 87 grams

to about 135 grams. It has been found that provided

the friction requirements are met there should be at
least a 25% difference between the coefficient of
friction of the upper surface and the undersurface.
This may be achieved by selection of paper or coatings
as well as providing an irregular surface as by
embossing or including in a coating fillers or the
like. The difference of the coefficient of friction
will greatly aid in ensuring single sheetlet
dispersing.

Coating 22 and coating 32 or under also serve to
stiffen the overall construction and aid in sealing the
paper to prevent differential expansion as between the



about 25% or nore. The pressure sensitive adreggpavqmprya¢¥qn t he instant
invention is of a nature that it nust be of uff+eient—tack—at Jexpected use
tenperatures and Table 1 below |ists adhesivg chaiacterlstl of the
presently preferred adhesive. Such adhesive W Il tial
repositionable bonding to a variety of paper {sybstrates _over jthe range
expected use tenperatures with bond grow-®y tjo achi eve a pernmapent bond of

a level where the stanp cannot be renoved from-t-he-paper—substiate in
the adhesive. The rheological propertles of the

adhesive also serve to inhibit edge ooze.

Stamps are formed by die-cutting through coating
22, paper 24, primer 26, and adhesive 28 to release
liner 30. The die-cuts are depicted as 34 in Figs. 1
and 2. As indicated, varnish, however, must provide a
coefficient of friction sufficiently high to enable
single stamp sheetlet 10 to be dispensed by an
automatic teller machine as opposed to dispensing
multiple sheetlets 10.

To properly function in an automatic teller
machine, with reference not to Figs. 3, 4 and 5, the
stamp sheetlet 10 must have, as mamufactured, a curl ho
greater than 40 mm around either the short or the long
axis. Curl is determined by holding a sheetlet 10 in
the center of an edge and while the sheetlet hangs
freely. The sheetlet is placed on the curl gauge
depicted in Fig. 5 and if it has a curl greater than 40
mm it is rejected for purposed of dispensing in an
automatic teller machine. Curl can be controlled by
selection of materials of construction including
coating as well as by using stagged slits in the
release liner to reduce any tendency for curl, i.e.

~ cause the release liner to conform to the stamps.
- The overall caliper or thickness of the stamp
sheetlet construction 10 is preferably between about
4.3 and 5 nils, preferably about 4.6 mils but in any
event should be the design caliper thickness of the ATM
which dispenses by caliper ‘or design opacity for ATM
machines which dispense by opacity.

Friction is determined by securing a sheetlet to
a flat surface placing a 193.3 gram sled measuring 6"
X 20.25" on the sheetlet and pulling the sled with a
force gauge to initiate movement of the sled over the
sheetlet. The force measured is the force required to
initiate movement of the sled over the sheetlet at a
rate of 0.5 inch per minute.
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For proper dispensing as measured by the static
coefficient of friction of 0.145 to 07 and coefficient
of friction difference ensures preventing multiple
dispensing of sheetlets from an automatic teller
machine 120 with coefficient of friction differential
between the preferred the upper and lower surfaces by
about 25% or more.

The pressure sensitive adhesive employed in the
instant invention is of a nature that it must be of
sufficient tack at expected use temperatures and Table
1 below lists adhesive characteristics of the presently
preferred adhesive. Such adhesive will enable initial
repositionable bonding to a variety of paper substrates
over the range expected use temperatures with bond
growing to achieve a permanent bond of a level where
the stamp cannot be removed from the paper substrate in
the absence of paper tear.

This Sheet Has Been R

AN fill



10 minute [err] Peel [err] REPLACEMENT SHEET 1.3
cl/ Tear 90 seconds Al A 6wk RT D F [Kegy—for—Repest+ttoni ng and

Per manence: A = C ean D =
Substrate tear B = Slight substrate (enveloqe 11 APR 1997 E
= Face pick C = Substrate pick F =
Face tear NA= Not Applicable -11- G =

Spot adhesiye_transfer The priner _coat s of i '
“ TABLE 1

Glass Transition (Tg), °C

-38
uillaim’* Plasticity (WPI), mm 3.42 1‘
Minimum Application Temp, °F 10 “
°C ~12
Adhesive Coat Weight (g/m%) 2
10 minute 90° Peel (pli) Initial 1.3 cl/Tear ]l
6 uk RT 1.5 cl, leg 1
6 wk 70°C 1.7 Tear |
Looptack (pti) Initial 1.8 clean “
& wk RT 2.4 clean
& wk 70°C 2.3 clean "
Repositionability Initiat/6 wk RY l
) Tyvek 30 seconds AfA
60 seconds A/A
90 seconds A/A
1 hour A/F
Woven 30 seconds /D
ll 60 seconds NA~
90 seconds | NA
l 1 hour NA
Bond 30 seconds 0/0
60 seconds NA
90 seconds NA -
1 hour NA
1 Hour Permanence Tyvek initial
| 6 wk RY
Woven Initial
6 wk RT O/F
8ond Initiat F i
6 wk RT

Key for Repositioning and Permanence:

A = Clean D = Substrate tear

B = slight substrate (envelope E = Face pick

C = Substrate pick F = Face tear

NA= Not Applicable G = Spot adhesive
transfer

The primer coat is of a nature which will allow
the facestock of the stamp to be separated from the

adhesive while still wet after

soaking in water for 30

minutes and with slow peeling of the facestock of the
stamp from the adhesive layer which stays with the

envelope paper.

At worst, if some adhesive stays with

the stamp then a small amount of rubbing should enable
removal of residual adhesive from the stamp.



REPLACEMENT SHEET |

the facestock of the stanp to be separated fro ve whife stil
wet after soaking in water for 30 mnutes and W ih slo | ng pf the
facestock of the stanp fromthe adhesive |ayer idﬁ*é%%ﬁ?%ﬁt [ he

envel ope paper. At worst, if some adhesive staysiw hen a

smal | anount of rubbing should enable reggxgl f residual adhesile fromthe

st anp.

While the stamp is still wet it should not feel
tacky and if it retains adhesive, which cannot be
easily removed from the stamp by rubbing off, the
adhesive or by reimbursing the stamp in water, then the
adhesive is unsuitable for overall stamp performance.

The stamp sheetlets of the instant invention are
presently manufactured by forming a laminate of the
release 1liner ©pressure sensitive adhesive and
facestock. The face is imprinted with stamp graphics
and, if desired, the undersurface may also be printed.
Water borne inks are preferably used. This is followed
by undercoating and overcoating with the water based
acrylic coating with the overcoating preferably
containing Taggant. The assembly is then die-cut to
form the stamps and bar. Finally, the die cut and the
assembly cut to the desired sheetlet size. It has been
found, as indicated above, that the application of the
overcoat and undercoat imparts sufficient stiffness to
the assembly for the assembly to behave as currency,
and in cooperation with adhesives having
characteristics as specified herein, enables trouble
free dispensing from an automatic teller machine. 1If
desired the coating can be applied after éie-cutting.

In use removal of the bar exposed the edges of the
stamps for removal from the protective release liner.
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CLAIMS :

1. An automatic teller machine postage stamp construction

which comprises a sheetlet formed of :

(a) a currency sized paper release liner having a top
surface and an opposed undersurface, said undersurface providing
a coefficient of friction of at least about 0.45;

(b) a plurality of die-cut stamps individually adhered

by an ooze resistant pressure sensitive adhesive to the top

surface of the release liner, each of said stamps formed of a

paper having a top surface and an opposed stamp undersurface,
said top surface being coated with a polymeric coating having a

coefficient of friction greater than about 0.45, the stamp

undersurface providing a water soluble means to enable separation
of stamps from the pressure sensitive adhesive by soaking in
water, said pressure sensitive adhesive having a storage modulus
greater than about 10,000 dynes/cn’ at a deformation rate of 107
radian/second, said sheetlets have a curl no greater than 40 mm
along any axis.

2. A postage stamp construction as claimed in claim 1 in

which the coating on top surface of each stamp contains means to

detect location of the stamp on an envelops,

such as zinc
orthosillcate.

3. A postage stamp construction as claimed in claim 1 or

2 in which the coefficient of friction of the top surface of the
stamp and the coefficient of friction of undersurface of the
release liner differ by at least about 25%.

This Sheet Has Been Rei

A




and, if desired, the undersurface may also be printed. Water borne inks are

preferably used. This is foll owed by undercoating and overcoating wth the
wat er based acrylic coating with the overcoati

caftai ni ng
Taggant. The asseﬁbfyTS‘Tﬁen die-cut to form QREM‘E’ @Hﬁcjrbar [

1-1 . Finally,
the die cut an mm“ to the desir heetl et size.l Iit has been
found, as indi the applicatign jof TthAPRVS9Z 04t |and

under coat i npar s szu Ll cF"enf stiffness to the Jagsenbly for the dssenbly to
behave as currency, '

q
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4. A postage stamp construction as claimed in claim 1, 2

or 3 in which the undersurface of the release liner is coated
with a polymeric coating, optionally being acrylic based coating.

5. A postage stamp construction as claimed in any one of
the previous claims in which the paper forming each stamp has a
paper weight of about 56 g/m?’ and the paper forming the release
liner has a paper weight of about 50 g/m’.

6. A postage stamp construction as claimed in any one of

the previous claims in which the pressure sensitive adhesive is
an emulsion acrylic adhesive polymer.

7. A postage stamp construction as claimed in any one of

the previous claims in which the sheetlet has a thickness of from

about 4.3 to about 5 mils, optionally having a thickness of about
4.6 mils.

8.

A postage stamp construction according to claim 1,
wherein

(a) the currency sized release liner formed of a
paper having a paper weight of about 50 g/w’, and the

undersurface of the release liner providing a coefficient of
friction of from about 0.45 to about 0.7;

This Sheet Has Been Replaced

[T




and in cooperati on with adhesi ves

havi ng characteristics as
'speci fied herein, enables trouble free dispensing froman automatic teller
machine. |f desired the coating can be applied after die-cutting
renmoval

I n use
of the bar exposed. the_edges of the st

protective rel ease 1iner 1“15 el ALEMERT ey’ oM the

| A O A
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(b} the plurality of stamps individually adhered by

an ooze emulsion acrylic pressure sensitive adhesive to the
release liner, each of the stamps formed of an ink cancelable

acrylic coat applied to a top surface of paper having a paper
weight of about ss¢

g/m?, said acrylic coating having a
coefficient of friction of from about 0.45 to about 0.7 andg

containing =zinc orthosilicate present in a concentration
sufficient to enable detection of a stamp location on an envelope

by a stamp cancellation wachine, said paper further having, on
the surface opposed of the top surface, a water soluble primer
in contact with the pressure sensitive adhesive, said pressure
sensitive adhesive being an emulsion acrylic polywer having a

storage modulus of at least 100,000 dynes/cm® at a deformation

rate of 107 radian/second, said postage stamps being formed by

die-cutting a laminate of top coating, paper, primer and pressure
sensitive adhesive to said release liner, said construction have

a thickness of from about 4.3 to about 5 mils and a curl no
greater than 40 mm.

9. A postage stamp construction according to any one of

the preceding claims reliably dispensable from an automatic
teller machine.

0. An automatic teller machine postage stamp
construction which comprises a sheetlet formed of:

(a) a release liner having a release surface and

an opposed undersurface, said undersurface providing a first
coefficient of friction;

heet Has Been Reﬁaced

TR



1. An automatic teller nachine postage stanp construction whi ch
conprises a sheetlet fornmed of: (a) a currency sifz

@ﬁﬁﬁ retease-| i ner
having a first top surface and an opposed first un P VA SHERTY |f i r st
under surface providing-a-coefficient of frictionjoff at | east apoyt ;0. 45;

(b) a plurality of die- s individually a hereﬂ1Qgp@.99pze esi st ant
pressure sensiti maﬁ! he first top surffage of the rel ease |iner,
each of said st

-

a paper havi a sgconmdtop-stt-faek and an
pap LRe- P

-

(b) a top layer providing at least first and
second arrays of die-cut postage stamps providing a
plurality of die-cut stamps adhered by an ooze resistant
pressure sensitive adhesive to the release surface of the
release liner and separated from each other by a removable
bar member adapted to enable folding of the sheetlet upon
removal thereof, said top layer having a second coefficient
of friction, the second coefficient of friction differing
from the first coefficient of friction by an amount
sufficient for independent dispensing of sheetlets from an
automatic teller machine, said sheetlet " having a
substantially uniform opacity and a curl no greater than 40
mm along any sheetlet axis.

—_—
\\\

This Sheet

Wi



opposed stanp second undersurface, said seco

g coat ed
f@§§§gmmaueshe& g

with a polyneric coating having a coefficient ti-on-~ gr than
about 0.45, the stanp second undersurface provjdjn sal ubl e neans
to enabl e separation of stanps fromthe pressufe 35§A$%v§&3d esli ve by
soaking in water, said pressure sensitive adhepiye_havi riage nodul us

greater than about 10,000 dynes/[err] at a def
radi an/ second, said sheetlets have a cur{sno g

axis. 2. A postage stanp construction as clainmed in claim
ATM DISPENSABLE SELF-ADHESIVE POSTAGE STAMP CONSTRUCTION

rmation rate of 1@-
| ong any

ABSTRACT

There is provided a postage stamp (14) construction
formed of a plurality of postage stamps (14) adhered to a
currency sized release liner (30) by an ooze resistant
pressure sensitive adhesive (28) which construction coated
with a polymeric coating (22) of the face of the stamp (14)
and the undersurface of the release 1liner (30) and
dispensable from an automatic teller machine.

Figure 2



1 in which the coating on the second top surface of each stanp contains
means to detect |ocation of the stanmp on an envel ope, such as zinc
orthosilicate. 3. A postage stanp construction as clainmed in claiml or 2
in which the coefficient of friction of the second aee.of the stanp
and the coefficient of friction of the first 5 mg rel ease
liner differ by at |east about 25%

1/3 11 APR W97
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4. A postage stanp construction as clained in claim1, 2 or 3 in which
the first undersurface of the release liner is coated with a polyneric
coating, optionally being acrylic based coating. 5. A post age stanp
construction as clained in any one of the previous clains in which the
paper form ng each stanp has a paper weight of about 56 [err] and the paper

formng the release |iner has a paper weight of about 50 g/nR2. 6. A
post age stanp construction as clain%g in any one
2/3

REPLACEMENT SHEET
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of the previous clainms in which the pressure sensitive adhesive is an
emul si on acrylic adhesive polyner. 7. A postage. stanp construction as
claimed in any one of the previous clains in which the sheetlet has a

t hi ckness of from about 4.3 to about 5 mls, optionally having a thickness

of about 4.6 mls. 8. A postage stanp constr ucton CCOT ) claim1l,
wherein (a) the currency sized release liner is fdﬁﬁé@ﬁaﬁ%husgggi havi ng a

paper wei ght of about 50 [err] and 4/he
11 APR 1997
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DATE OF RECEIPT ......0UE.......

a properly stamped envelope cxﬁ"ﬁg”fﬁﬁﬁﬁTT“ﬁ’ln an

automated cancellation machine.
Traditionally, a

postage stamp has been
manufactured with a water soluble adhesive. It has
been the desire of the postal service to, no only

convert the adhesive to a self-adhesive or pressure

sensitive adhesive, but to also present the postage

stamps, as part of a laminate construction, which is
dispensable from an automatic teller machine.
An automatic teller machine

is designed
dispense currency.

Any postage stamp construction
be dispensable must be dispensable as a laminate of
array of stamps serving as the facestock or backing, an
interlayer of a self- or pressure-sensitive adhesive
and a continuous release liner which protects the

adhesive until the stamps are peeled therefrom and
still provide

to
to
an

performance characteristics which

simulate the currency from which the ATM was configured
to dispense.

No characteristic of the classic postage stamp can

be sacrificed, yet the laminate must behave like

currency in an automatic teller machine, otherwise the
ATM will not dispense the product.

The first attempt at a automatic teller machine
dispensable stamp construction consisted of an array of
postage stamps formed of a taggant coated polyester
laminated to an acrylic based adhesive which was in
turn laminated to a polyester based release liner.

This arrangement did not meet with public acceptance in

the United States. The reason was attributed to the

environmentally unfriendly nature of
facestock.

A

its polyester

second version featured a (.45 pound clear
overcoated paper facestock and paper release liner.
Because of several problems, including thickness of the
construction and tendency of the adhesive to edge ooze,

the second version could not be reliably dispensed from

an
t he
lic
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orthosilicate present in a concentration suff{c{ent to enabl' et ection of
a stanp location on an envel ope by a stanp capcgl bag ijen. 1¥ghijne, said paper
further having, on the second undersurface oppoped of the seclond top
surface, a water soluble prinmer in contact with sensitive
adhesi ve, said pressure sen5|t|ve adhesﬁbe be ng an enul sion_acrylic

pol yrmer havgaas&tﬁ@%%&hé@g eé £2561 BQQQeddme%/rl %rc&lylatg a

def ormati on secon postage sta
fornmed by dFEMIEHIR g Y amfhlzﬁfe vmrt opl@@atmﬁg haapaeltprépakedndor
applied from a solvent.

The ooze resistant pressure sensitive adhesive has

a storage modulus of greater than about 10,000 dynes/cm?
at a deformation rate of 107 radians per second and is
preferably an emulsion acrylic polymer as measured on
2 Rheometrics RDS-7700. The adhesive is in turn in
contact with a release liner 30 having an undercoat 32
or surface of the same or different nature as 'che
overcoat 22. Inclusion of the agent to enable stamp
detection for cancellation purposes is not required.
This is because the release liner is only a support for
the stamps. It may, however, be printed with suitable
graphics such as order forms, use instructions codpons
and the like.

One requirement for the stamp overcoat 22 and the
release liner undersurface 32 {whether coated or not) is that
each surface has a static coefficient of friction of at least
about 0.45, preferably between about 0.45 and 0.7. By "static
coefficient of friction" is weant the ratio of (a) the.force
required to start a sled moving across a surface to (b) the
force normal to the surface (i.e., the sled’s weight). If a
sled having a mass of 193.3g is used, the range of preferred
values of the static coefficient of friction (0.45 to 0.7)
corresponds to ratios of from about 87/193.3 to about
135/193.3. To ensure that the preferred friction requirements
are met, it has been found that there should be at least a

. 25% difference between the coefficient of friction of the
stamp upper surface and the release liner undersurface. This
may be achieved by proper selection of paper or coatings, as
well as by providing an irregular surface, such as by
embossing the surface or by including a filler material in
the coating. The difference of the coefficients of friction
of the two surfaces greatly aids single sheetlet dispensing.

Coating 22 and coating 32 or under surface also serve
to stiffen the overall construction and aid in sealing the

paper to prevent differential expansion as between the



pressure sensitive adhesive to said rel ease
a thickness of fromabout 4.3 to about 5 ml§
nm 9. A postage stanp construction accord
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For proper dispensing as measured by the static
coefficient of friction of 0.145 to 0.7 and coefficient
of friction difference ensures preventing multiple
dispensing of sheetlets from an automatic -teller
machine 120 with coefficient of friction differential
between the preferred the upper and lower surfaces by
about 25% or more.

The pressure sensitive adhesive employed in the
instant invention is of a nature that it must be of
sufficient tack at expected use temperatures and Table
1 below lists adhesive characteristics of the presently
preferred adhesive. Such adhesive will enable initial
repositionable bonding to a variety of paper substrates
over the range expected use tenmperatures with bond
growing to achieve a permanent bond of a level where

the stamp cannot be removed from the paper substrate in
the absence of paper tear.
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Claims:

1. An automatic teller machine postage stamp
construction which comprises a sheetlet formed of:

(a) a currency sized paper release liner having
a first top surface and an opposed first undersurface, said
first undersurface providing a coefficient of friction of at
least about 0.45;

(b) a plurality of die-cut stamps individually
adhered by an ooze resistant pressure sensitive adhesive to
the first top surface of the release liner, each of said
stamps formed of a paper having a second top surface and an
opposed stamp second undersurface, said second top surface
being coated with a polymeric coating having a coefficient
of friction greater than about 0.45, the stamp second
undersurface providing a water soluble means to enable
separation of stamps from the pressure sensitive adhesive by
soaking in water, said pressure sensitive adhesive having a
storage modulus greater than about 10,000 dynes/cm® at a
deformation rate of 1077 radian/second, said sheetlets have

a curl no greater than 40 mm along any axis.

2. A postage stamp construction as claimed in claim
1 in which the coating on the second top surface of each
stamp contains means to detect location of the stamp on an

envelope, such as zinc orthosilicate.

3. A postage stamp construction as claimed in claim
1 or 2 in which the coefficient of friction of the second
top surface of the stamp and thé'coefficient of friction of
the first undersurface of the release liner differ by at
least about 25%.



bar menber adapted to enable folding of the sheetlet upon renoval thereof,
said top layer having a second coefficient of friction, the second

coefficient of friction differing fromthe flrsﬁ oef "gggﬁﬁka iction by
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4. A postage stamp construction as claimed in claim
1, 2 or 3 in which the first undersurface of the release
liner is coated with a polymeric coating, optionally being

acrylic based coating.

5. A postage stamp construction as claimed in any one
~of the previous claims in which the paper forming each stamp
has a paper weight of about 56 g/m? and the paper forming

the release liner has a paper weight of about 50 g/ml.

6. A postage stamp construction as claimed in any one
of the previous claims in which the pressure sensitive

adhesive is an emulsion acrylic adhesive polymer.

7. A postage.stamp construction as claimed in any one
of the previous claims in which the sheetlet has a thickness
of from about 4.3 to about 5 mils, optionally having a

thickness of about 4.6 mils.

8. A postage stamp construction, according to claim
1, wherein -

(a) the currency sized release liner is formed of
a paper having a paper weight of about 50 g/m?, and the
undersurface of the release liner provides a coefficient of

friction of from about 0.45 to about 0.7; and
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{b) each of the stamps is forﬁed of an ink
cancelable acrylic coat applied to the second top surface of
paper, the second top surface having a paper weight of about
56 g/m?, and said acrylic coating having a coefficient of
friction of from about 0.45 to about 0.7 and containing zinc
orthosilicate present 1in a concentration sufficient to
enable detection of a stamp location on an envelope by a
stamp cancellation machine, said paper further having, on
the second undersurface opposed of the second top surface,
a water soluble primer in contact with the pressure
sensitive adhesive, said pressure sensitive adhesive being
an emulsion acrylic polymer having a storage modulus of at
least 10,000 dynes/cm? at a deformation rate of 10 77
radians/second, said postage stamps being formed by die-
cutting a laminate of top coating, paper, primer and
pressure sensitive adhesive to. said release liner, said
construction having a thickness of from about 4.3 to about

5 mils and a curl no greater than 40 mm.

9. A postage stamp construction according to any one
of the preceding claims reliably dispensable from an

automatic teller machine.
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10. An automatic teller machine postage stamp
construction which comprises a sheetlet formed of:

(a)} a release liner having a release surface and
an opposed undersurface, said undersurface providing a first
coefficient of friction;

(b) a top layer providing at least first and
second arrays of die-cut postage stamps providing a
plurality of die-cut stamps adhered by an ooze resistant
pressure sensitive adhesive to the release surface of the
release liner and separated from each other by a removable
bar member adapted to enable folding of the sheetlet upon
removal thereof, said top layer having a second coefficient
of friction, the second coefficient of friction differing
from the first coefficient of friction by an amount
sufficient for independent dispensing of sheetlets from an
automatic teller machine, said sheetlet having a
substantially uniform opacity and a curl no greater than

40 mm along any sheetlet axis.



