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[57} ABSTRACT

A storage card for holding pressure sensitive adhesive
articles (such as labels, tapes, etc.) which is made
from flexible, non-fibrous, rectilinearly crackable syn-
thetic plastic. An especially effective structure for a
card made of such material is described, and a partic-
ularly useful class of plastic materials is disclosed.

3 Claims, 10 Drawing Figures
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STORAGE CARD FOR LABELS
This is a continuation of application Ser. No. 237,816
filed Mar. 24, 1972 now abandoned.

BACKGROUND OF THE INVENTION

1. Field

This invention relates generally to the field of storing
and dispensing pressure sensitive adhesive articles;
more particularly, it relates to the art of card mounting
adhesive articles in a manner which will protect them
until ready for use and yet admit convenient removal
for application of the adhesive article to an object.

2. Description of the Prior Art

Card mounting of pressure sensitive adhesive articles
is employed to obviate the inconvenience of roll-form
packaging for some articles, particularly in those in-
stances in which individual labels or characters are uti-
lized. The storage card must perform a number of di-
verse functions in such a combination. Firstly, the card
must furnish protection to the pressure sensitive adhe-
sive layer of the article in order to protect it from con-
tamination by dirt, etc., so that the adhesive layer will
be in good condition when it is time to apply the article
to an object. The card must also supply the function of
displaying the adhesive article so that the user may se-
lect an appropriate label, or select an appropriate card
carrying the desired labels. A third function which the
storage card is called upon to provide is that of en-
abling rapid or convenient dispensing of the labels from
the card backing. To this end, the card may be con-
structed to include a separable, or removable, portion
s0 as to expose part of the label for removal from the
card. The card material should be flexible enough to
allow the separable portion to be flexed several times
while only partially separated from the card so that it
can be used to protect labels remaining on the card
after some have been dispensed from it. Fourthly, a
support or backing card of the type under consider-
ation should have the characteristic of being able to re-
tain its structural integrity if it is to be subjected to
manufacturing operations such as printing, embossing
and die-cutting, which occur when a sheet of pressure
sensitive material is applied to a sheet of the card mate-
rial and cutting operations are thereafter performed in
order to make the individual labels. The card should be
able to withstand the stresses involved in such opera-
tions without breaking or shattering.

The above and other characteristics needed for a
suitable material for an adhesive label storage card are
sufficiently dissimilar as to require a material having a
balance of diverse properties, at least in those instances
in which it is desired to provide a card with maximum
utility and convenience of use. Materials which have
been employed to attempt to meet these demands in-
clude concreted fibrous material such as vulcanized
fiber or resin bonded pulp as disclosed in U.S. Pat. No.
2,434,545, cardboard stock, heavy paper, and plastic
coated cardboard or paper. Fibrous materials, how-
ever, such as paper, cardboard and concreted vulca-
nized fiber stock exhibit a number of problems which
affect their use as a label storage card. The susceptibil-
ity of these materials to moisture absorption causes var-
iations in cracking of the card, curl, and uncertain per-
formance of removable portions where used to expose
parts of the label. Uneven absorption of release coating
can result in variable release properties. The fibrous
materials have a rough surface, and the surface rough-
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ness is also subject to considerable variation which can
result in unpredictability or necessitate surface treat-
ments to modify roughness to a selected level. Because
fibrous materials are not homogeneous, they have a
tendency to shred or delaminate along a cut line when
a label is removed from the storage card, or when sepa-
rating a removable strip from the balance of the card,
which deficiency is also exhibited by plastic coated
paper or cardboard storage cards; this can adversely
affect performance of the label by causing card parti-
cles to cover portions of the adhesive. An important
object of this invention is to provide a label storage
card of a material which will avoid these difficulties and
enable manufacture of a card with consistent perform-
ance and a high degree of utility and stability.

SUMMARY OF THE INVENTION

My present invention provides label storage and dis-
penser cards made of non-fibrous homogeneous syn-
thetic plastic material. The plastic material has the
characteristic of flexibility sufficient to enable bending
of the card and repeated flexing of a removable strip
thereof, in combination with the characteristic of recti-
linear cracking upon a single flexion, particularly
wherein such rectilinear cracking characteristic may be
directable with suitable structure. The invention also
provides a label storage card structure which incorpo-
rates dissimilar surface characteristics on opposed
front and rear surfaces and is especially useful for syn-
thetic plastic materials. In another aspect, my present
invention provides a class of polystyrene plastic materi-
als having particular utility for a label dispensing and
storage card. It has now been found, and is hereinafter
disclosed, that synthetic plastic materials can be em-
ployed as a label storage card incorporating the charac-
teristics of flexibility, rupturability, resistance to manu-
facturing stresses, and the ability to be made with op-
posing surfaces having different degrees of smoothness.

A number of principal or main objects are sought to
be attained by the present invention. Firstly, it is de-
sired to employ synthetic plastic materials in a backing
card for pressure sensitive adhesive labels in a more ef-
ficient manner than has heretofore been accomplished
for such a purpose. Secondly, 1 desire to provide a
structure for a label storage backing card which is ef-
fective to allow utilization of synthetic plastic materials
for the card, particularly plastic materials of a type
which can be extruded. It is further desired according
to this invention to provide a plastic label storage card
which can be fed through processing machinery such as
die-cutting, printing and stamping machines used to
make the cards, and also through dispensing machines
such as those which remove labels from a card and at-
tach them to an object. Lastly, it is desired to discover
synthetic plastic materials which can satisfy the diver-
gent conditions that must be met by a fully effective
label storage card. A more specific object of this inven-
tion is to provide the particular details of structure and
composition hereinafter set forth and claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a front view of a label storage card in accor-
dance with this invention;

FIG. 2 is a rear view of the card illustrated in FIG. 1;

FIG. 3 is a sectional view taken along the plane of
line 3—3 of FIG. 1;
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FIG. 4 is a perspective view illustrating a use of the
dispensing card illustrated in FIG. 1;

FIG. § is a front view, with portions broken away,
similar to the view of FIG. 1;

FIG. 6 is a partial longitudinal sectional view taken
along the plane of line 6—6 of FIG. 5;

FIG. 7 is a vertical sectional view, on an enlarged
scale, taken along the plane of line 7—7 of FIG. 5;

FIG. 8 is a side view illustrating bending of the dis-
penser card of this invention;

FIG. 9 is a side view illustrating an initial step in the
cracking of a dispenser card of this invention; and

FIG. 10 shows the final step in cracking a card of this
invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIGS. 1-4 illustrate one type of label storage and dis-
pensing card in which the present invention may be em-
bodied, it being understood that the invention alsoc may
be incorporated in other forms. These figures illustrate
a rectangular card 10 carrying on its front face 11 a
plurality of pressure sensitive adhesive labels 13 ar-
ranged side by side thereacross. The labels 13 as illus-
trated are the type generally known as *‘wire markers”
and comprise a thin strip-like adhesive article about
one and one-half inches long by one-quarter inch wide
which is adapted to be wrapped around an electrical
wire for identification thereof. As best noted in FIG. 3,
each label 13 comprises a body portion 14 with a layer
15 comprising a coating of pressure sensitive adhesive
applied over one of its surfaces. The opposite surface
of the body portion may be printed, colored or other-
wise decorated, depending upon the intended purpose
of the label. The body portion 14, when made in a film
shape, may be a single layer of suitable label material
such as plastic film, metal foil or paper, or it may be
formed of two or more layers combining similar or dis-
similar films or coatings. Pressure sensitive adhesive as
used herein refers to normally tacky, non-hardening
adhesive which adheres to an object by the application
of pressure alone. Suitable compositions are known in
the art and will not be described in detail herein except
to state that typical formulations include a rubbery
polymeric material such as natural rubber, synthetic
rubber, latex crepe rubber or rubbery synthetic poly-
mers or copolymers compounded with compatible res-
inous tackifiers such as terpene resins, ester gum, etc,,
all dispersed in an appropriate solvent such as an ali-
phatic or aromatic hydrocarbon. The adhesive layer 15
is strongly bonded to the body 14 of the adhesive arti-
cle so as not to delaminate therefrom.

In order to facilitate removal of individual labels
from the card 10, a horizontal zone of weakness 16 ex-
tends across the card as shown by the dotted line in
FIGS. 1 and 4. The weakened zone 16 is located under-
neath the labels near one end of each label, and the
card 10 is to be rupturable along the zone 16 as shown
in FIG. 4 so that a minor strip portion 17 can be sepa-
rated from the balance of the card 10 to expose an end
13a of each label 13. Such exposed end 13a can then
be grasped for removal of a label from the card by the
user. The card 10 is preferably scored or otherwise
weakened in order to form the zone of weakness 16;
thus, a zone 16 can be defined by a continuous score
line partially penetrating the card 10, a line of perfora-
tions, a series of separated slits or score lines, a slit or
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score line combined with a row of tabs, and other con-
structions which will enable separation of the strip por-
tion 17 or parts thereof. The drawings illustrate a par-
ticularly effective means for forming the zone of weak-
ness 16, comprising the construction illustrated in U.S.
Pat. No. 3,038,597. As best shown in FIG. 3, this in-
cludes a score line 20 formed along the front surface 11
of the card 10, and a pair of spaced score lines 21 and
22 formed along the rear surface 12 of the card 10. The
score lines 21 and 22 are parallel to and spaced on ei-
ther side of the score line 20. This construction is par-
ticularly effective to enable separation of the strip 17
from the balance of the card 10 in the manner illus-
trated in FIG. 4. A second set of similar score lines 20a,
21a and 22a (see again FIG. 3) can be formed in the
card 10 to provide another zone of weakness 16a
spaced from the weakened zone 16; this may be utilized
when it is desired to have the labels 13 divided in half
by a horizontal cut-line (not shown) to provide labels
with half the height of those illustrated in FIG. 1.

The description to this point illustrates prior art fea-
tures of the card 10. The present invention is related to
the material of which the card 10 is made in one of its
aspects, and to other structure thereof in another as-
pect.

As mentioned previously, the present invention re-
lates to the material from which the card 10 is to be
made and is based upon the discovery that synthetic
plastic materials can be employed to make a successful
label storage card provided they satisfy a number of
physical characteristics which have been found to be
critical in order to attain useful results. FIG. 8 illus-
trates the manner in which the card 10 when made ac-
cording to the material of this invention has sufficient
flexibility so that the card can be nearly folded upon it-
self in a 180° curve without breaking. Referring again
to FIG. 4, the card 10 has sufficient flexibility so that
the strip portion 17 can be bent away from the labels
13 without breaking, and, after one or more labels have
been removed from the card, the strip 17 can be folded
back into its original position in which it underlies the
labels remaining on the card. Thus, the material must
exhibit back and forth or cyclic flexing in order to be
adaptable to this type of use. Conversely, however, it
is also desired that the card 10 be rupturable or break-
able so that a user may break off a smaller portion
when such best suits his purpose. Turning now to FIGS.
9 and 10, the storage card 10 is shown therein as exhib-
iting the characteristic of being rectilinearly crackable
upon a sharp bend. As will be discussed in detail below,
this fracture action best takes place along a shallow
score line. The most useful form of rupture is a sharp
cracking along a straight line to provide a clean break,
and should take place between adjacent labels so as not
to damage labels on the front surface of the card. Fur-
thermore, the illustrated rupturing should occur upon
a single flexion of the card in a direction away from the
labels carried on its front surface. If the card is made
of material which must be cracked by using a cyclic
motion or back and forth action, requiring bending in
a direction in which the labels 13 are along the interior
of the bend in addition to bending in the direction
shown in FIGS. 9 and 10 wherein the labels 13 are
along the exterior of the bend, the labels on the front
surface of the card could be damaged by reason of the
hinging action which would take place. Hence, the rec-
tilinear cracking action of the card is to take place
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along a single flexion or bending of the card in a direc-
tion away from the labels i.e., wherein the labels are
along the exterior of the bend as shown in the drawings.
Thirdly, the plastic material for the card 10 must be
tough enough to resist breakage or shattering when un-
dergoing manufacturing operations as occur when a
sheet of label material is first adhered to a sheet of the
backing material and then the label material is die-cut
and otherwise processed to form the individual labels.
For example, die-cutting is often performed by cutting
the label material with a knife while the label-backing
composite is backed up with a steel cylinder. Printing,
embossing or stamping operations also may subject the
card to relatively high and localized forces. Thus, in
summary, the plastic material of the card 10 must be
flexible enough to exhibit cyclic bending, brittle
enough to have rectilinear crackability, and yet be
tough enough to resist stresses imposed during die-
cutting, printing and embossing operations.

It has been found that non-fibrous, non-laminar, non-
cellulosic synthetic plastic material having the follow-
ing characteristics can be employed for a satisfactory
label storage card: (1) material with an Izod impact
strength of about 0.5-3.0 foot pounds per inch of notch
at 73°F, as measured by ASTM D-256, utilizing a com-
pression molded % inch thick specimen; (2) a tensile
elongation at yield of about 1.0 to 2.5% as determined
by ASTM D-638 or D-1708, and (3) a tensile modulus
of about 200,000-400,000 psi as determined by ASTM
D-638 or D-1708. Polystyrene modified with rubbery
materials such as styrene-butadiene copolymer have
proved to be especially useful for the card 10 and has
physical specifications within the parameters set forth
above. Some examples of specific materials of this type
which are available commercially are those sold under
the tradenames Dow Styron 453A and UCC Bakelite
TGDE-6600. A card of the foregoing materials that is
18 mils thick gives excellent results; in general the card
10 may be from about 10 to 25 mils thick for most ap-
plications, although thicker or thinner sizes may be
used in an appropriate instance.

Another aspect of the invention will now be de-
scribed with respect particularly to FIGS. 5-7. One of
the difficulties of satisfactorily employing a synthetic
plastic material as a label dispenser or storage card as
described above is that such materials generally have a
very smooth or low friction surface which makes it dif-
ficult to print on them and which causes difficulty in
feeding the card through mechanical apparatus. To ob-
viate these problems, the card 10 is constructed in such
fashion that its front and rear surfaces have different
degrees of smoothness, with the front (or label storage)
surface being smoother than the rear surface 12. This
provides the advantage of having a very smooth surface
underlying the adhesive layer 15 of each laber 13 which
is carried on the front surface of the card, which has the
effect of improving the adhesion and tack of the layer
15. The second advantage obtained with this structure
is that the rough rear surface 12 provides a surface
which can be readily printed so that instructions and
other necessary data can be carried thereon, and also
provides a rough surface which facilitates feeding the
card 10 through processing machinery such as printing,
die-cutting and stamping machines used to manufac-
ture the cards and through dispensing machines which
remove labels 13 from the front side and wrap them
around an object. The differential surface roughness is
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obtained by extruding the plastic material to be em-
ployed for the card 10 through a die into the nip be-
tween two rollers, with one roller being very smooth to
form the front surface and the other roller having a
roughened surface to form the rear surface of the ex-
truded sheet.

FIG. 7 schematically represents the difference be-
tween the smooth front surface 11 and the rougher rear
surface 12. The two surface smoothness characteristics
which will produce results satisfactory for the practice
of the present invention can be quantitatively measured
by use of an instrument such as the Profilometer Am-
plimeter, Type QA, made by Micrometrical Mfg. Co.
which measures the average height of surface irregular-
ities and is widely used in the metal finishing art. Suit-
able results are attained when the front or label-
carrying surface has surface irregularities or bumps
with an average height in the range of 0 to about 15
RMS (root mean square) microinches, and the rougher
rear surface 12 has surface irregularities with an aver-
age height of over about 20 RMS microinches. Within
this broad range, a preferred range is that in which the
smoothness of the label-carrying surface is about 0 to
2.0 RMS microinches and the smoothness of the oppo-
site surface is about 20 to 350 RMS microinches. (Typ-
ically, there may also be a visual distinction in the gloss-
iness of the two surfaces finished within these specifica-
tions in which the front surface will have a smooth
glossy appearance while the rear surface will have a
rougher matte finish. Thus, the front surface 11 can
have a gloss measurement in the range of 50-35 and
the rear surface a gloss measurement in the range of
30-35, both measured on a Gardner 60PG-3 reflectom-
eter at a 60° angle of incidence.)

To illustrate the enhancement in adhesion and tack
achieved with a label storage card having a smooth la-
bel-carrying surface, adhesive tape was laminated on
two different storage cards: Card A comprising a card
10 of this invention made of a modified polystyrene
with' a label-carrying surface having a smoothness of
about 1.5 *+ 0.5 RMS microinches, and Card B com-
prising a prior art card made of vulcanized fiber mate-
rial with a label carrying surface having a smoothness
of about 90-130 RMS microinches. After lamination,
the samples were stored at room temperature condi-
tions for 14 days. The peel adhesion and tack of the
samples were measured according to procedures pub-
lished by the Pressure Sensitive Tape Council, PSTC-1
being used for peel adhesion and PSTC-5 used for
measurement of tack. For both tests, the tape samples
were removed from their storage cards and tested
against a standard steel surface. Peel adhesion is the
force required to remove a tape sample from the steel
surface at a specified angle and speed, and tack is the
property which causes the tape to adhere to the surface
instantly without using external pressure to secure
more thorough contact. Both tests produce values
which are expressed in terms of ounces (of force) per
inch of width (of tape samples). Statistical analysis of
data from 50 random samples of each of the two cards
showed that the peel adhesion of the adhesive when
stored on Card A had a mean value of 44.7 oz./in. while
the peel adhesion of the same adhesive when stored on
Card B had a mean value of 27.6 oz./in., and the tack
of the adhesive when stored on Card A had a mean
value of 26.2 oz./in. but the tack of the same adhesive
stored on Card B had a mean value of 18.9 oz./in. (Sta-
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tistical test of these data for significance showed the
difference is significant at the 99% level of confi-
dence.) These results show that tape stored on a card
of this invention can exhibit enhanced adhesion and
tack when removed from the card and applied to an-
other surface. Apparently, the pressure sensitive adhe-
sive layer developes a surface texture which is acquired
from and influenced by the surface upon which it is
stored. This beneficial improvement in adhesion and
tack is attained with the card of this invention by incor-
porating a smooth label-carrying surface as a structural
feature and using materials which can be made in such
construction, particularly in a consistent and reproduc-
ible manner.

The labels 13 are to be “releasably joined” to the
card 10 along their adhesive layers so that they can be
held on the card during storage but removed therefrom
without serious delamination or stripping away of the
adhesive 15 from a label. The front surface 11 of the
card 10 can be coated or impregnated with suitable re-
lease materials in order to obtain a releasable joinder
of this type, silicone coatings being known for such pur-
pose in the art, as well as diverse other types. The front
surface may be suitable pre-treated, chemically or
physically, to obtain adherence of a release coating if
such is necessary in view of the particular materials in-
volved.

Thus, the front surface of the card under the adhesive
layer 15 of the labels is to form a releasable zone to
allow removal of labels therefrom without delamina-
tion or transfer of the adhesive. However, FIGS. § and
7 illustrate a further effective structural feature which
may be incorporated in the card 10 comprising an
upper edge portion 25 and a lower edge portion 26
which extend across the card. The edge portions 25 and
26 are to comprise zones having a non-release charac-
teristic relative to the adhesive so as to provide fric-
tional edge portions which can be gripped by mechani-
cal elements such as rubber or metal rollers and the like
so that the card can be transported through a machine
by engagement along its front and rear surfaces. Also,
the marginal frictional zones 25 and 26 provide por-
tions which can be printed if informative or instructive
data is required on the front of the card. A release coat-
ing is too smooth and slippery to allow either of these
to be done. The zones 25 and 26 (only one need be
used if desired) can be made by several techniques. If
the card 10 is release coated to provide a releasable
zone under the labels, the coating can be removed
along the edges by chemical or mechanical means to
form the zones; also the release coating can be over-
coated to form the frictional zones. Further, the zones
can be made with a roughened texture as employed on
the rear surface of the card. The terms “frictional” or
“free of release coating” as used in some of the claims
are meant to encompass these several constructions for
a marginal zone such as 25 or 26.

As best shown in FIG. 5, after a sheet of adhesive ma-
terial has been joined to a sheet of material for the card
10, die-cutting is carried out to cut the sheet into the
individual labels along vertical cut lines 30. During the
formation of such vertical cut lines 30, advantageous
results are obtained by setting the mechanism so as to
form very shallow score lines 31 in the front surface 11
of the card 10. The score lines 31 thusly made are very
shallow, generally on the order of about 5% of the total
thickness of the card 10, and form rupture-directing
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zones for controlling the rectilinear cracking of the
card 10. When the card is sharply bent as shown in
FIGS. 9 and 10, the bend is positioned so that its shar-
pest point will be between adjacent labels, and the shal-
low score line 31 on the front of the card 10 will insure
that a sharp straight break is achieved between labels.

There has thus been described a new label storage
card made from a non-fibrous, non-laminar and non-
cellulosic synthetic plastic material having specified
characteristics. The material as described exhibits a
balance of the properties of toughness that is sufficient
to resits shattering during die-cutting and other manu-
facturing operations, flexibility to a degree that enables
cyclic manipulation of the card or portions thereof, to-
gether with brittleness to allow rectilinear crackability
so a user may rupture the card in several portions, as
well as low elongation so as to aid in achieving a clean
break. The card material of the present invention also
exhibits the beneficial effect of being resistant to di-
mensional change when subjected to varied moisture
conditions. This is an aid to manufacturing operations
and can enhance performance in certain dispensing
equipment; in contrast, fibrous cardstock as typically
used heretofore is relatively sensitive to changes in hu-
midity and can produce adverse effects in these situa-
tions because of absorbed moisture and the variable na-
ture of such absorption. The synthetic plastic storage
card of the present invention additionally possesses the
characteristic of rectilinear crackability upon a single
flexion in a direction opposite from the surface on
which the labels are stored; this crackability is directa-
ble through the use of scoring structure formed in the
card, preferably simultaneously with die-cutting of la-
bels thereon. The new card structure herein discloses
another feature of the present invention which enables
particularly efficacious utilization of synthetic plastic
materials of the foregoing features in a label storage
card by providing opposed surfaces with differing de-
gress of smoothness which can be attained through the
use of extrusion techniques for manufacture of the
card. The above advantages and others described
herein are realized through the use of a material which
allows the manufacture of label storage cards having
constant characteristics instead of being subject to vari-
ations as was true with many prior art materials. The
foregoing novel features are taught by the disclosure of
this invention in sufficient detail to enable those skilled
in the art to fully comprehend its various aspects, it
being understood that the preceding description is
made with reference to particular illustrative embodi-
ments which are intended to exemplify but not limit the
present invention; it is expected that those skilled in the
art can devise changes to the embodiments as de-
scribed and devise other embodiments, all of which will
remain within the true spirit and scope of this inven-
tion.

I claim:

1. In a combination including an adhesive article of
the type having a layer of pressure sensitive adhesive
and a storage card about 10 to 25 mils thick for sup-
porting the adhesive article,

the improvement wherein:

the storage card is characterized as being made of a

homogenous non-fibrous synthetic plastic material
having (1) an Izod impact strength of about 0.5 to
3.0 foot pounds per inch of notch, (2) a tensile
elongation at yield of about 1.0 to 2.5%, and (3) a
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tensile modulus of about 200,000 to 400,000 psi.,

the adhesive layer of the adhesive article is releasably
joined to a first surface of the storage card,

the storage card is rectilinearly crackable upon a sin-
gle flexion in a direction away from the adhesive
article on its first surface and also flexible to permit
cyclic bending without cracking and the first sur-
face of said storage card has a smoothness with sur-
face irregularities in the range of 0 to 15 RMS mi-
croinches underlying the pressure sensitive adhe-
sive article supported thereon, and a second sur-
face of the card opposite from the first surface has
a smoothness with surface irregularities in the
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range of more than about 20 RMS microinches.

2. The combination of claim 1 wherein:

the first surface has a releasable zone for releasable
joinder thereto of the adhesive layer of an adhesive
article, and includes at least one frictional marginal
zone having a smoothness with surface irregular-
ities in the range of more than about 20 RMS mi-
croinches positioned adjacent the releasable zone.

3. The combination of claim 1 wherein:

the storage card includes score means disposed along
its first surface for directing rectilinear cracking of

the storage card upon a single flexion.
* * ok »* %*



