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reissue specification; matter printed in italics indicates the additions inade by reissue. 

This invention relates to the insulation and 
protection of electrical conductors, and to insul 
lating tape enployed therein. 
Synthetic polymeric materials have recently 

replaced rubber and guittapercha, to a great ex 
tent in the issulation of wires and cables, pal 
ticularly those exposed to outdoor conditions or 
to oils or solvents. Waterials such as polyvinyl 
chloride and polymers of ethylene, for example, 
have been applied by extrusion methods to copper 
wires to provide insulated conductors having ex 
cellent electrical characteristics as Well as good 
chemical and mechanical properties. Such in 
sulated wire has been widely accepted as an in 
proved product. 
The advantages of such insulation are not fully 

realized, however, when spices between lengths 
of the wire must be covered with previously 
known classes of insulation. The commonly used 
unvulcanized rubber base electrician's tape, for 20 Such as the covering of wire Spices. In addi 
example, is not resistant to oils or sunlight, and tion, thicknesses of at least about four mis, and 
does not adhere well to the synthetic polymer even up to twelve his or Somewhat higher, are 
insulation. The tape is also low in mechanica generally preferred by electricia as because of the 
strength, and a bulky outer Wrapping of fric- reduced nurnier of turns required for adequate 
tion tape is ordinarily required to provide com- 25 insulation, as well as the absence of the firmsi 
pression and mechanical protection. ness characteristic of thinner firms. 
As an alternative to the use of rubber insulat- Films have also been prepared with increased 

ing tape, strips of polymer of the same formula, announts of dioctyl phthalate or the like in an 
as that on the insulated wire have Soretines attempt to reduce the stress requirements and 
been used. In such an application, heating and it in prove the easticity. Thus, a cornposition con 
molding are necessary in order to Weld the poly- sisting of 00 parts of a vinyl chloride polyner 
mer together into an integral insulating layer. and 33 parts of dioctyl phthalate was calendered 
The process is inconvenient and tire-consunning, to a thickness of four mils and coated with a 
and requires Special apparatus. pressure-sensitive adhesive as hereina love de 
The present invention provides, for the first 35 scribed. While the physical properties of the 

time, means for permanently covering, insulat- film were much improved, it was found that this 
ing, and mechanically protecting splices in poly- particular adhesive as well as various other pres 
mer-covered Dires as iusi described, by simple sure-sensitive adhesives rapidly became soft and 
had application of a single Strip of stable, “pasty' when in contact, with this or other vinyl 
stretchable, refractable, pressure-sensitive ad- 40 polymer films containing more than about 20 
hesive tape. Our novel tape also has rary addi- parts of liquid type plasticizers. The resulting 
tional uses, as hereinafter suggested. tape, when Wollard under teasion around a spice 
Attempts have previously been made to pro- or bundle of wires, Soon loosened and became in 

vide similar strips, or films, of polymer with ad- effective. This tendency was increased with even 
hesive coatings so as to avoid the necessity of the 45 slight increase in temperature above normal room 
subsequent heating and rioiding operations in 
covering and insulating wire spices. For ex 
ample, polyvinyl chloride plasticized with not 
more than 20 parts of the usual plasticizer Such 
as tricresyl phosphate or dioctyl phthalate has 
been sheeted out in roll form in thicknesses up 
to 4 mils or greater, and Coated with a specific 
pressure-sensitive adhesive consisting of rubber, . 
polyisobutylene, and a resinous material, in an 
attempt to produce a transparent flexible ad 
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2 
hesive tape or sheet. With this amount of pias 
ticizer, howevel, the sheet, is found to be quite 
stiff and rigid. Very high stress is required to 
obtain any apprecialile elongation; for example, 
a strip one inch in width and .004 inch in thick 
ness of a raixture of 00 parts of an 89:1 vinyl 
chioride-vinyl acetate copoiyarier and 20 parts of 
dioctyl phthalate required a stress of 30 los. to 
produce evera as little as 10% elongation. In 
Creased elongation results in a whitening of the 
film, and the stretched film will then no longer 
retract to its original length at room tempera 
ture. Films, or coated adhesive tapes, having 
these properties cannot readily be applied by 
hand to Wire Spices or the like. While thinner 
firms of similar composition right conceivably 
be used because of their reduced strength per 
unit, of width, the low elasticity still precludes 
the acceptance of such tapes for applications 

temperati re. 
The presert, invertion avoids these and other 

defects of previously known insulating and bind 
ing materials of the type described, and provides, 
among other things, an improved insulated 
spiced electrical conductor which is electrically, 
mechanically and chemically effective, and 
which clay be readily and quickly prepared with 
out the use of special procedures or equipment. 
These unique and valuable results are obtained 
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by utilizing an insulating tape in the form of a 
relatively thick but easily stretchable and highly 
elastic pressure-sensitive adhesive tape compris 
ing a well-bonded, water-insoluble, non-corro 
sive, normally tacky and pressure-sensitive ad 
hesive coating on a plasticized vinyl chloride 
polymer film which is in permanent equilibrium 
with the adhesive. By "permanent equilibrium' 
it is meant that the pressure-sensitive adhesive 
layer neither softens (becomes "pasty') or OSes 
tackiness (becomes non-adherent) on prolonged 
contact with the backing or film layer. The ad 
hesive remains aggressively tacky, and also re 
mains “eucohesive' (by which it is meant that 
it is more cohesive than adhesive such that off 
setting or transfer of adhesive material does not 
result when the tape is unwound from rolls or 
removed from surfaces to which temporarily ap 
plied and can be handled without transfer of 
adhesive materia to the fingers). 
In order to secure permanent equilibrium be 

tween backing and adhesive, we employ with the 
vinyl chloride polymer a combination of modi 
fiers including a substantial but minor annount 
(not to exceed about 20 parts per 100 parts of 
the vinyl polymer) of a low molecular weight 
liquid plasticizer such as dioctyl phthalate, to 
gether with a substantially equal or somewhat 
greater amount of a high molecular weight res 
inous type plasticizer, the amount of the latter 
in any event being sufficient, together with the 
liquid plasticizer, to provide the desired degree 
of stretch in the final film. "Paraplex G-25' is 
a preferred example of a suitable resinous type 
plasticizer. It is sold by Resinous Products & 
Chemicals Corp., and is a soft, viscous alkyd resin 
having a specific gravity of i.06, and an acid 
number of not more than 2.0; it is soluble in 
esters, ketones, aromatic and chlorinated hydro 
carbons. Another high-molecular-weight plas 
ticizer material which has been found useful in 
providing suitably stretchable and elastic vinyl 
polymer films is polymerized ethyl acrylate. An 
other example is polymerized vinyl butyl ether. 
While resinous or high molecular weight nodi 

fiers such as “Paraplex G-25' are themselves ca 
pable of producing the desired degree of strength, 
stretch and elasticity in vinyl chloride polymer 
films, and furthermore are generally classed as 
'non-migrating' or 'permanent' type modifiers 
or plasticizers, it is surprisingly found that these 
materials do not provide for permanent equilib 
rium of adhesive and backing as herein defined. 
Instead, it has been shown that pressure-sensi 
tive adhesives in prolonged contact with highly 
stretchable and elastic films consisting solely of 
vinyl polymer and resinous modifier lose a great 
deal, if not all, of their initial tackiness or pres 
Sure-sensitivity. When tape made in this way is 
unwound from roll form, after a moderate period 
of storage, and applied to a spice, it does not 
adhere either to the electrical conductor or to its 
own backing, and hence is of no value as an in 
sulating and protective coating, 
The present invention provides an electrical 

insulating tape having properties of stretch and 
elasticity which render it highly effective for 
wrapping wire and cable splices. The tape is 
stretchable to the extent of at least about 50% 
at room temperature as measured in a tensile 
tester (such as a Serigraph Model. I-P-4, manu 
factured by the Herary L. Scott Co. of Provi 
dence, R. I.). The tape can be readily stretched 
to this extent by pulling between the hands. In 
fact, the invention provides tapes which are 
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4. 
stretchabie to the extent of at least about 100%, 
which is preferred. The elasticity of the tape is 
a valuable feature in making possible snug wrap 
pings and coverings. The present tape is highly 
elastic as shown by the fact that when a strip 
is elongated 30% at room temperature and then 
released it will retract at room temperature to 
substantially the original length, The inven 
tion provides tapes thai, will substantially com 
pletely retract when elongated as much as 50% 
ol' even more. The method employed for making 
such retraction tests of elasticity is as follows. A 
number of tape lengths are cut. Each length is 
suspended from an upper clamp and is provided 
with a light camp (weighing about 0 grams) at 
the lower ead to provide means for applying a 
weight. Each tape strip is 1 inch wide and 5 
inches long between clamps. Weights of various 
amounts are applied to the different samples to 
determiae what weight is needed to produce the 
desired elongation (30%, for example) in i5 Sec 
onds. In the case of this sampie, the weight is 
promptly removed at the end of the 15 seconds, 
and the length of the tape between clan.ps is 
measured at different time intervals to determine 
the retraction. The weight of the lower clamp is 
relatively so minute that it does not affect the 
result, 
The preferred thickness of the backing film 

for the electrical tape is 4 to 20 mills. A thickness 
of about 5 to 10 mils is generally most useful. 
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The values of caliper, stretchability, flexibility, 
elasticity, adhesion, electrical properties, chen 
ical stability or inertness, solubility, and other 
properties of the insulating tapes are designed and 
selected for greatest utility in the wrapping and 
protecting of splices in Synthetic polymer insul 
lated copper wire, as previously indicated. Some 
or all of these properties render the product use 
ful for other purposes. For example, the ad 
hesive tape may be used to bind together a number 
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of insulated electrical conductors into a perma 
nently compact, flexible, oil-resistant bundle or 
harness, by spirally winding such a bundle with 
a single overlapping strip of the tape applied 
under considerable tension. A similar spiral 
winding on metal racks employed in electroplat 
ing operations provides a chemically resistant 
coating which remains firmly attached to the 
rack during immersion in the plating bath. 
Single thicknesses of the tape are useful as abra 
sion or wear-resistant adherent surface coatings 
On flat or curved surfaces. 
The following examples of insulating tapes in 

the form of pressure-sensitive adhesive tapes hav 
ing a vinyl polymer film base were prepared with 
a vinyl chloride-vinyl acetate copolymer soften 
ing at about 280° F. and in which the ratio of 
vinyl chloride to vinyl acetate was approximately 
89:11. The commercially available “Vinylite 
WYNS,' sold by Carbide and Carbon Chemical 
Corp., is a suitable copolymer corresponding to 
this description. Other equivalent materialis in 
clude copolymers having other vinyl chloride 
vinyl acetate monomer ratios, such as 95.5. Poly 
vinyl chloride itself is satisfactory in in any formu 
lations, as are many of the copolymers of vinyl 
chloride and vinylidene chloride, of which one 
example is "Geon 200-X-6,' a vinyl chloride 
vinylidene chloride copolymer having a softening 
temperature of about 260° F., sold by B. F. Good 
rich Co. Polymers softening at 300° F. or higher 
are Ordinarily to be preferred where extremely 
high heat resistance solvent resistance, and the 
like are essential. 

  

  



if any siquid piasticizers (tiei E22 the dir 
octyl phthalate of the various exicaiaples may be 
substituted therefor. The plasticizer must be 
Cornpatible with ille Yity polyte, Ed Sust be 
sufficiently low is volatility so that, it is at riven 
Off during niling aid Caieriderig, or drig 
Subsequent storage and use. TriCresyl phosphate, 
dibutyl phthaliates, and butyl phthaly butyl gly 
collate, for exampie, appear to be equially effective 
in most of the compositions herein described. 
All of these Congoids are capable of producing 
pastiness in wate" is scue pressure-sensitive 
adhesives coated on vinyl backings when used in 
proportions greater than aoli, 2 parts pair 00 
parts of the Wily polyroel". 

likewise, Warious Copatible non-rigating 
eSious O' high kiosecuala, Tyeighi, nodifying nar 

terials having a pasticizing effect in the vinyl 
polymer employed may be substituted in whole or 
in part for the Specific alkyd resili aereindefore 
In entioned. Ethy acrylate polyne has been 
found USeful, as previously hotel; this notifier 
haS sorne what less tex...dency to cause tack loss 
than does the “Parapie: 3-25,' hence hay be 
used in eve greatei' ainou is in Italy formula - 
tions. A TesinoLS Xilateriai having properties es 
sentially equivalent to 3-araple: G-25 for our 
purposes has heel separed by heating together 
Segacic acid, propylene glycol, and ethylene glycol 
in a 0:9:l molar ratic to a low acid number. 

It will be understood that, where specific ratios 
of Specific polyniers, oxy inoleculia weight, pas 
ticizers, and high moiecular weight plasticizers 
are described in the exa. Yapes, Substitution of 
equivalent but somewhat different raterials gray 
Require alteratio). Of these ratics is Order to ob 
tain equivalent results, all it conifornity with 
Well-recognized principies. 
Warious 10-difying a gets Which iCapa, Spe 

cific properties to tie firl gray be added if de 
sired. For example, a, SRai air oil of calciun 
Stearate added prior C iniling arid calendering 
acts as a stabilizer in preventing darkening of 
the vinyl polymer or of the film. Other examples 
are lead Silicate, Caicilist. Silicate, and tieth 
anola.nic. 
In general, the tape products herein described 

are most convenientiy and econcinically prepared 
by a series of steps including pre-mixing, railing, 
and calendering the vinyl polyker-pasticizer 
mixture into continuous fili fort?, teaporarily 
attaching the fir to a cariie belt or Web, coat 
ing the exposed surface of the film with an ad 
hesive primer and Subsequently with a pressure 
Sensitive adhesive, reing Wing the coated film from 
the carrier, slitting into Earl'OW widths, and wind 
ing the resulting adhesive tape into roi form on 
Suitable cores. i. place Of Caleiadiering, other 
means 2&y be employed for oriting the ra. 
Deposition fron Soilltio i? a Suitable volatile 
liquid vehicle, followed by heating to re; move the 
vehicle and, where necessary, to honogenize the 
film, has Sone advaitages, particularly in the 
case of the tailey firls. However, the action 
of the calender or sirilar devices sees to impart 
SOrne additional and desirable properties to the 
resulting film, particularly with respect to stretch 
ineSS and elasticity, ad such methods are gel 
erally to be preferred. 
Where a varnished can bric or Hollard cloth 

carrier belt is used, Saficient adhesion of film to 
belt may be obtained sinpy by connoining the 
tWO On the bottoric irol of the calender under a 
light pressure and with the 3rol at a tenpera 
ture of the order of E. F. A. heavy paper web 
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with a light, weight surface coating of a low tack 
pressure-sensitive adhesive Enay economically re 
place the varished Canoic, any event, the 
carrier we is simply at aid it the successful 
connecial coating of the righly stretchable 
film, and may be dispenses with were other 
suitable raethods of Banding this type of material 
are available. 

Prime and adhesive corpisitions are prefer 
ably, but not Enecessarily, applied for solution 
or suspension in a Wolai e iid vehicle, as 
shown in the examples. The volatile vehicle is 
renoved after each coating Operation, preferably 
by evaporation at elevate teaperatizes. 

i:(2.Éniga i 
. A rai;ture of 700 as by Weight of "Winyite 

WYNS,' 200 parts of “Paraple: G-25,' 100 parts 
of dioctyl phthalate and 25 paits calcius Steairate 
was inited together E. a, Eriker Ali, previously 
heated to 25 C° S., until Rogeiaeois, and WaS 
the calendered to a ticiRess of $ igils. The re 
Sulting tra, sai'en, iii. 72S Eightly looded to a 
warnished cartoric carrier Web, 2.3ad was the 
piled, after with it was coates. With a res 
Sure-sensitive a desive. She grinner was niade 
by mixing 985 S. of an arian OFiaca Casein Soi 
tion containing 80 lbs. of casein. With 624 lbs. Of 
an aqueous dispersion containing 38% by Weight 
of a coplyrier of 50 parts butadiene and 50 parts 
styrelle. The prisier coating was diried to remove 
the water, resulting in all ext:"earely thin prinzer 
film. The for. Lala, of the pressure-seasitive ad 
hesive Was as follows: 

Parts by Weight 
Rubbery butadiene-styre he copolymer---- 100 
Zinc oxide------------------------------ 5. 
Titanium dioxide------------------------ O 
Yellow pigtnerit:-------------------------- 3. 
Oil-soluble feat arreactive phenol-aldehyde 

resin --------------- - - - - - - - - or crow - - r or 

Ester gun ------------------------------ 4D 
Farafiil Oil ----------------------------- 25 
Soft Couna Eronesiadeshe resis.------------- 40 
Heptane ------------------------------- 300 
Alcohol --------------------------- About D 

in compounding the adhesive, the copolymer and 
pigments were first tried together. The Ii 
base was the blended with the ester gin, par 
affirl oil, cousmarone-ideae resia, and finally 
Witi the pheno-aldehyde resi in a heated heavy 
duty internal mixer. After a brief further heat 
ing at a higher teiperature, the batch was 
(Ooled. The eptake Was ther added in Sila 
portions, and sufficieta, acid was finally added 
to origg the Viscosity to the prope Value for 
coating. The printed firit was coated with the 
adhesive solution, followed by drying to renove 
the solvent. Ago, 5.5 to 5 gains of adhesive, 
On the dry basis, were applied to 24 Square incies 
of the fit. 
The coated filia Was renoved froE, the ter 

porary liner and slit into arrowy widths. The re 
Sulting tape was highly stretcase and elastic, 
and provided an exceet, in Salaig and pro 
tecting covering when World around an eiec 
trical conductoi. C. a. irregular Surface, such 
as a wire splice, the elasticity or regain was suffin 
cient to provide an extremely cornpact covering. 
The tape Was fol. Ed to have at least about 100% 
Stretch, and a teasile Strength of about 20 S. 
pe inci widia. 
Strips of the tape were stretched to 20% and to 

50% elongation, 2.3d 'Yere {i.e. allowed to re 
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tract under ho load. The strips returned to their 
initial length in 15 to 30 in in lates and in 2 hours, 
respectively. 
An adhesive tape was similarly prepared from 

a film in which the same polyner, resinous pass 
ticizer, and liquid pasticizer were is the relative 
proportion of 100:29.5:17.6. This film was some 
what softer and more readily stretchable. How 
ever, the adhesive coating Was in permanent, equi 
librium with the backing, as shown by the fact 
that after One year of natural ageing at room 
temperature the adhesion and firminess values 
of the pressure-sensitive adhesive coating re 
in airled unchanged. 

Increasing the plasticizers in the above film to 
a final formula of 100:30:20 yielded a composi 
tion which, in the form of 4 mi film, was found 
to be somewhat weak. However, this composi 
tion produced a reasonably satisfactory backing 
in thicknesses of about twelve hills. Pressure 
sensitive adhesives coated on this backing were 
found to soften to a very slight extent, after pro 
longed ageing is a the final tape rolls, out, the tape. 
remained fully satisfactory for such uses as the 
binding of wire airesses aid the like. 
On the other ha2c, finis prepaired from the 

above ingredients in the proportions 00:26.5:6.7, 
prinned, and coated. With adhesive, were found to 
be too tough and inelastic for most uses, even 
though the adhesive coating remained tacky and 
in good condition. When such films were elon 
gated to more than appgroximately tier or twenty 
per cent of their initial legia, they were found 
to acquire a per Raakhet set azidi Would not the 
retract to their origin length. A slight increase 
in the proportion of dioctyl phthalate, for ex 
ample, to about eight or ten parts, in proved the 
films in this respect. On the other hand, adhe 
Sives coated on films plasticized with from 40 
to 70 parts of 'Pai'apex G-25' and in the alo 
Sence of the dioctyl phthalata were soon found 
to become deficient is tackiness. 

Exailple 3 
The plasticized vinyl poiymer film of Example 

was primed with a synthetic rubber-resin primer 
composition applied from solution in organic 
Solvent, and coated with a natural rubber base 
pressure-sensitive adhesive. The resulting trans 
parent pressure-Sensitive adhesive tape was use 
ful for wrapping splices in electrical conductors 
and for other purposes. The adhesive and back 
ing were found to be in permanent, equilibrium. 
The trainSparent nature of the tape was advan 
tageous where it was desirable periodically to 
inspect the protected Surface. 
The composition used as the primer in this 

example consists of a solution, in a mixture of 
100 parts toiuol and 20 parts methyl ethyl ketone, 
of 20 parts of a puz'e hydrocarbon thermoplastic 
terpene resin having a melting point of 115° F. 
and a zero acid number, and 25 parts of a rubbery 
butadiene-acrylonitrile copolygner. 
The transparent pressure-sensitive adhesive 

was prepared by blending 238 lbs. of latex crepe 
rubber, 175 lbs. of the thermopiastic terpene resin 
having a neiting point of 5 F., 2.88 lbs. of 
tetramethyl thi:;am disulfide, and 3 lbs. of an 
antioxidant such as "Electol A' (a condensation 
product of acetone and aniline nielting at 20° 
C.), in Solution is heptane containing a small 
amount of denatured alcohol as a viscosity re ducing agent. 

Exarpe 3 . 
Warious pigments and color's may be added both 
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to the backing and to the adhesive formulation 
of my insulating composition in order to improve 
the appearance, or to provide a distinctive color, 
or for other purposes. Heavy pigment loading of 
the vinyl film for example is found to improve the 
heat, resistance. 
A film twelve mills in thickness was prepared 

from a mixture of 700 parts “Vickyite WYNS,' 
200 parts Faraple: G-25, 200 parts dioctyl 
phthalate, 100 parts italiuri dioxide pigment, 
and 30 parts calcium stearate, together with 100 
parts of a mold inhibiting agent, such as "Shirlan 
Extra' (salicy) anilide). The film was printed 
with the primer of 2xample 2 and coated with 
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a polyacrylate base pressure-sensitive adhesive. 
The adhesive was composed of a copolymer of 5 
parts of 2-ethylbutyl acryliate and 25 parts ethyl 
acrylate, tackified with a heinoplastic terpene 
resin, and frned up toy heating with small ad 
mixed amounts of zinc resinae and an oil Sol 
uble heat-reactive phenol-formaldehyde resin. 
Titanian dioxide was included as a pigment to 
produce a, white adhesive. The produce was cut 
into narrow widths and Wou Kni into roll form, 
in this case with a warnished canoric interliner. 
Sangles of the tape showed approximately 

100% siegth at break, agadi had a tensile 
strength at break of approximately 30 lbs. per 
ich width. Retraction to original length from 
20% elongation was complete i? Soine what under 
five iriates, and frog in 50% eiogation in ap 
proxiiately twenty-four Gus's. 

E:Kangie 3. 

To produce a cornpletely flanne-resistant tape 
product, the primed film of Example 3 was coated 
with a pressure-sensitive adhesive consistiag es 
sentially of polymerized chloroprene and chlo 
rinated diphenyl in approximately equal propor 
tions by weight. She adhesive Was applied from 
solution in a high aromatic content, hydrocarbon 
solvent. 

E:ainpie 5 
To the film composition of Example was 

added five parts of caricon black. The resulting 
film had a black gioSSy appearance and consider 
ably increased tensile strength, The elasticity 
was somewhat reduced, but the film retracted to 
its original dimension from approximately 50% 
eiongation in somewhat less than twenty-four 
hours. 
The film was prinned with the printer of Ex 

ample 2 and coated with ax adhesive consisting 
of 100 parts of a mixture of equal parts of nat 
ural rubber and Buna-S synthetic rubber, 50 
parts of zinc oxide, 5 parts of carbon black, and 
50 parts of heat treated Wood rosia. A small 
amount of Flectol E antioxidant was also added, 
and the material was dispersed in heptane to a 
coatable viscosity. The resulting tape product 
was particularly applicable to the covering of 
splices in copper wires carrying an insulating 
coating of black pigmented piasticized synthetic 
polyner. 

It 2Diti e seen if it faereiraboe ate have de 
scribed various embodiments of our invention for 
purposes of illustration. The novel article of our 
invention is a broadly retu article of commerce. 
Prior to Or intention there pats no electrical or 
plastic Eagle cyclicable which was similar to the 
product of this inegation, either is performance 
characteristics or in appeca'asace or handling 
characteristics. No pressure-sensitive adiesive 
tape was prepioisig gagilable 2uitef auts of gaff 

  

  



cientifickiess (i.e., 4 to 2 5 22:53). So gioide Sati 
able dielectric sire 2gth and get of his citing chag?'- 
acteristics such that it was readily stretchable 
by hand pulling to an eiteit of ai least 50% st 
room itemperature glid suistrinitially completely 
slowly retractable front gr, eiofaggior of 30% as 
Perein. Specified. Again, no spe of 3 vicia thicic 
ness and other properties 2) is previously (Y) (lil 
able to industry in Uhlich tie tacicigg fire, Ed 
high resistance to both grocero. Of E3 272d 
water and Clso Das in 'gerigreif equilibritin' 
with the pressure-sensitiye Lifesize coating, so 
as to doid positiness or facic Eoss of the Ediese. 
For these and other reasons, Eite agei article of 
this intentiora is a coercigliy i.e., iii.2g it is 
a reap igge of tape, actualig (E32d co????fiercisty. 
There is no produci in the prior ?tri attic, resean 
bled it, or upas able to compete spiti. i2. 
Where the ter;7, '"after 'asi grge' is 2sed in 

defining the adhesize sigye; it fee claii.5, 3i sia 2 
play means at to?"naif lack giac press trease, Si 
tie OldfieSize, Salca (ES (aite testing grgestes of 
tacic, pressure seasiliyily, (CF&Side: 288, e Ceie"d, 
Similar to lite phagysics chi: Eclief"i3šics gossessed 
by rubber resin, pressure-seysiiie Sciesives of 
ifle grior gri. 

Having described Warious erodirilexits of Our 
invention, for purposes of illustration rather than 
limitation, what we clair is a.s. follows: 

1. A pressure-sensitive a dilesiye insulating ape 
wound upon itself is rolli iorit: 3Rd comprised 
of: a stretchable and elastic firl hacking having 
a thickness of 4 to 20 is aid formed of a lo 
nogeneous mixture paritarily COARsisting of 2, 
stable blend of a film-forning polymer of non 
onners including at least, a, naljor proportion 
of vinyl chloride, a sustantially non-volatile 
liquid phthalyl ester plasticizer aimointing to 8 
to 20 parts per 100 parts of Saisi polyner, and a 
soft and viscous low-acis-rei alkyd plas 
ticizer resir in airinolini, at, east squal to the 
annoulist of Said liquid phtha, ester' lasticizer, 
the total amount of said plasticizers being about 
A to a the amount of S polyner and the pro 
politions being such that the adhesive tape as 
the properties of stretch and eiasticity herealiter 
Specified without causing p3.Stig ess or back-loss 
of the contacting adhesive in the roll; arid a, euco 
hesive Ilorinally tacky and press: re-sexsitive 'to 
ber-resin type adhesive coating united to the in 
ner face of said fin backing; said adhesive age 
being unwindable Without deia: nina, tio or off 
Setting of adhesive, being originally stretchable 
by hand-pulling to an extent of at least 50% at 
room temperature and being suistantially coin 
pietely retractable froxr alia eichigation of 30% as 
herein specified. 

2. An adhesive tape according to clair , 
wherein the adhesive includes a small proportion. 
of an oil-soluble ineat-reactive spiries ol-3 ide:yde 
resin. 

3. An adhesive tape according to claim 1 in, 
which the filin-fol'nning polyner is a Copolyner 
of vinyl chloride and a minor proportion of vily 
acetate, said copolyner having a softening ten 
perature of at least about 280° F. E.C.). 
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4. A pressure-sensitive adhesive is Sliating tape 
wound upon itself in roll form and comprised of: 
(i) a stretchable and elastic film backing having 
a thickness of 4 to 30 nails and for led Cif a. 
homogeneous mixture primarily consisting of 8. 
stable blend of 70 parts of a copoly Rh8 of Yizhyi 
chloride and a minor proportion of vinyl acetate, 
about 10 parts of a substaitially ICE-Voietie 
liquid phthalyl ester piasticizes, 210 3:013, 28 5 

parts of a soft, aid "fiscoustovy-acid-23 inhealhyd. 
plasticizer resin; (2) are adhesive gris Kher coating 
on tiae inside itace of the filar ba?tizag adapted to 
increase the anchorage of the adhesive coating; 
and (3) a eulcohesive Kornhay tacky and press 
sure-sensitive Riohear&siri Esfe adhesive coat 
ing too ided to said piiries' goating; said adhesive 
tape being 2: Wiacalle Withgil, delarization or 
Offsetting of adhesive, eig originally stretch 
able to an exteri, of at least 50.3% at 'OCKY, tenkur 
perature and being Substaitially or pletely re 
tractable from an elongelici of 35% as hereir. 
Specified. 

5. Ara ad hesive .222; 3:303'sing to cisix: 4, 
wherein the adhesive incluidies a SEYa proportigi. 
of ara Ci-solutile heat-'828&ive galekolaidehyde 
resii. 

6. A gressi;"e-seasii)3 (diasia its stating 
tape atogag gog2 itself in roig for cred compris 
ing: (i) at Egie?"...ii.2so tie (32d Fagdocarboat-oil 
insoluble 23ry 3 kijig of figf f, iiielectric strengt. 
corrigining (E Sabilize?" 232 fitting E. Eickness 
of 4 to 20 Jai58 EF2d fog";2&c. Gi E. Pro77.cgeiaeois 
niacintre pring rity consis:iiig of : 8tetle bered 
of (a) a fin-forgring polytize" of 77.072 onzers in 
cluding at legs (, inction" prog07"fiore of Jiayi chlo 
ride, grad (3) g 3 lbstacticig 292-uoiatile plasii 
caig mattei'ici ifierefo?” it as groziet agithirt. 
tie grge of g east 4 Efee 2gigail of saic golf. 
mer tagi in a sittsia 22itially asse?" (177021722 ho?. 
said polymer cead conggising ei east (2 major 
grogg?'tion of a 2072-7fig?"; i2g iscogs posticiae 
resin, aid Efe proportiores seig saci, Eids the 
agilesive tape acts he progéries of stretch, ecs 
ticity grai retracticetizig cereaftes" specified agiti 
Oui catsing postdress of" loss of the cacic of Eke 
contaciing editesiaye is 3i.e. "CEE (2) 22 adhesize 
primer coatiago?, a 2,233" face of the firi back 
ing adapted to 372 crease the tictorage of the ad 
hesive costing (End (3) a 2Uder-ifasoluble for 
mally acicy and gressure-8e72Sišie zbier-resin. 
type gig Fiese coating attited a file 312728; face 
of said filian backing, over Solid grinzer coating, 
said desive coatirig taipeg ti;2, a retation to 
said film, backcing scid in backing being in 
permaraeii, egtilitbriuin. Eith scid gressure-seasi-. 
tiye (dieSize cooling SC (2s 2d 220 goStifeSS Oi" 
loss of tack of the Said adheside coding a F2d dim 
inition of Erie featibility of staic in accing Said 
(adhesive age being alfaya 2.Éable from Ete roll 
upiihozzi cezanization of Éite Éage of offsetting 
of the adiesive, &eig origipacsig Sirexchable in 
widths to g?"editer for about gre 2c gy single 
hdred patting, eacercising a force of act tore thorz 
about 36 to 25 pot?ds, to 27 eacief of at lectst 
50% ai ico?... egg-perditt's did eig Sigtstazaitially 
completely. retraciobie iron gia, eigngation of 
30%, as here. Specified said fage (&ing "ecidity 
conformabie Eo irregular surfaces it insulating 
Dire splices (412 is elasticiigy, reacticeability and 
high adhesio 2 cylie inclicieg E. &c.8g, i. i28ataied 
Splices, to O'odatce 322g 257'aggigs and coverings, 
and Said tape to 2ing 32tificieffigy aggressive ad 
hé8)eness to "engiz. tightig circ; Si32;ggy 22)?"apped 
arou7id Spices (Eid upies. 

7. A pressure-Sensitive adhesize cage capabze 
of being apolitad algore itself if oil for and 172 
abound therefrom Uithout delainization or off. 
Setting of the Oldhesize and coff-prising a waite'. 
in Solitble and hydrocarboroži-insotable f2. 
backing hazing CE tick?less of 302d 4. Eo 20 Trigs 
(tric formed of C. FOmogeneozis iriactre prinzey riggy 
consisting of a stable bead of (c) a fitne-for"nigg 
polymer of 17,032. Trei Lie?"idi 2-carding (E 2e.g3: 
G. radio?" 23?"O2O3:02 of i2.g. iSO4"ice, gag () at 
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substantially cr-voiatile plasticiaig nigterial 
therefor in an amount within the range of at 
least about y, the weight of said 20tgailer bit in 
o, substantially lesser amount that said polymer 
and comprising at least a major pro?portion of 
c: non-migrating viscous plasticiaer, and the pro 
portions being saici that £ile adhesive tape has 
the properties of stretch, elasticity and reiracict 
bility hereafter specified without causing pasti 
ness or loss of the tack of the contacting adhe 
sive, and a water-insoluble normally tacky and 
pressure-sensitive ribber-resin, type adhesive 
coating united and firiniy bonded to One face of 
said film backing, said film backing being in pers 
manent equilibrium with said pressure-Sensitive 
adhesive coating, so as to avoid pastiness Or loSS 
of the tacle of said adhesive cottiirag and loss of 
the fiegcibility of said film backing, said adhesive 
tape being capable of being upovind 24pon itself 
in roll form and in pound there from without 
delamination of the icipa or offsetting of the Cld 
hesive, being origidity stretchitbie i2 agidths not 
greater than about one inch by singie hand pull 
ing, eacercising a force of not in ore that about 10 
to 15 pounds, to an eacient of at least 50% at 
room, temperature and being Silbsidifically CO712 
pletely retractable fron C. elongation of 39%, 
as herein specified, said tape being readily Con 
formable to irregular surfaces (2nd its elasticity, 
retractability and high a dilesion value maicing it 
easy to produce sawg, smooth-fitting wrappings 
and coverings. 

8. A pressure-sensitive adhesive tape capable 
of being wound atpon itself in roll form and 247 
wound therefrom without delanti-Cition or off 
setting of the adhesive and comprising a Daier 
insoluble and hydrocarboat-oil-insoluble film. 
backcing having a thickness of about 4 to 20 mills 
and formed of a homogeneo is ariacture primarily 
consisting of a stable blend of (a) a film-forning 
polymer of monomer material including at least 
a major proportion of vinyl chloride, and (b) Cl 
substantially non-volatite plasticiaing fraterial 
therefor in an amount tithin the range of di 
least about 5% the weight of solid polymer but not 
greatly in eaccess of ye the cueight of Said polymer 
and comprising at least a major proportion of a 
non-migrating viscous plasticizer ?"esin, and the 
proportions of the said piasticiating material to 
said film-forming polymer being Stitch that the : 
adhesive tape has the properties of stretch, elas 
ticity and retractability hereafter specified upith 
out causing pastiness or toss of the tack of the 
contacting adhesize, and a water-insolubie, nor 
mally acky and pressure-sensitive rubber resin 
type adhesive coating united and firmly tonded 
to one face of said in backing, said (Lodhesize 
coating being ihir in relatition to said film back 
ing, said film backing being in permanent equi 
librium tith said pressure-sensitive adhesive 
coating, so as to a joid pastiness or loss of the 
tack of said adhesive coating and loss of the flea-i- 
bility of said film backcing, said adhesive tape 
being capable of being u)Ontatid at:202 itself in roll 
form and unuound therefront 2Uithout delainina 
tion of the tape or offsetting of the adhesize, be 
ing originally stretchable in Didihs not greater 
than about one inch by Siriple and pulling, eac 
ercising a force of not more that about it to 15 
pounds, to an eactent of at least 50% (li room, tem 
perature and being substantialty completely re 
tractable from ti elongation of 30% as here? 
specified; said tape being readily conformable to 
irregular surfaitées and its eiasticiig, ei'actability 
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aid. Figi diesion attice a2aking it easy to pro 
drce 372gg, sir2Ogiitiitiigg 272.3 giggs (End CO2er 
iggs. 

9. A pressure-sensitive sitesive itSziliating tape 
upoatrid upon itself if oil fori, and comprising 
(i) g g g te:"...isogie E.g. giracir (i.e. oil-i So 
able opagate giggleitez in 30 cicing of Figh di 
electric strengii, asid Fazaiago. Eficichless of about 
4 to i2 Friis grad joined of a homogeneous niac 
fire gringiig consisting of a stable biend of (d) 
a finaforning golymer of montonaers including at 
least a raajor proportion of virgi citioride, and (b) 
a subsiartially non-voicziiie plasiicizing material 
tief'efo' in gr (iiio24.72i githii, iiie range of at 
least atozzi 4, the at eigs of said polymer bitt ot 
it eaccess of goozii A. Eite geigii of scid polymer 
and comprising 25 Jets (2, 320io pi'oportion of 2. 
itor-inzig?"cting piscous picSticiaer resin, and the 
proporitics of said ?olasticiaig material to Said 
im-forning polygizer being 3uci that the ad 
itesive age its the groperties of Stretch, elas 
ticiig aid retractability hereafter specified with 
ozzi coatsiag gasizess og" loss of tite tack of tize 
contacting adhesia's ir, the 'oli (2) are cadhesive 
prinzer ecciting on said jiga, 6acicing so as to in 
crease the anchorage of the Cathesive cotting to 
tive inizer face of its bacicing citizen ureauound from 
rotis thereof, and (3) (g 2Uater-insoluble nor 
mally tacic and gress: re-sensitive rubber resin. 
type adhesize cotting ignited to the inner face 
of said jing tacking, Said, Ediesive coating being 
thin in relation to said filia backing, said film. 
backcieg eing it pegficiegal eggiiitiiagna with said 
pressure-sensitive gadhesive cogiting so as to avoid 
pastiness or loss of £ite acic of the said adhesive 
coating and dinizilution of the leacibility of said 
film bacicing 3&id gcibesive itage heing unapindable 
from the roi tuitioui deicinitiation of the tape 
or offset:iig of the Edesive, being originally 
stretchette 7 epidis 2gi, greater than about one 
incia by Sir2g2e egg, 22.É.iiig, exercising a force 
of it. Fore fift got to 25 poig2ds, to an eac 
tent of at least 50% at room, temperature and 
being substantia£2 coff-pletely retractable from 
an elongation of 33%, as Ferein specified, said 
tape baing regiity conforizobia to irregular sur 
faces in itsuiciting 2E)ire spices and its elasticity, 
retractability and high dilesion value making it 
easy, it in Satlogie?: Spices, to produce Snug wrap 
gings and coerigs, aid said tape having Salf 
ficiently aggressive goiesiegess to remain tight 
ly and sigg uragged Erotiild, spices and actres. 
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