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This invention relates to temporary protective 
covering of articles and particularly to a tem 
porarily covered shoe and method of forming 
such cover for the prevention of injury to the 
shoe during shoemaking. 'ls. . . . .S. *- : 

In the manufacture of shoes, the display sur 
faces of parts of the shoe upper, which may be 
of fabric and/or leather, may be soiled 
stained during the shoemaking operations --- 
practice of providing temporary protective covers 
over the shoe upper has been employed in many 
instances, particularly with light colored or white 
shoe uppers. These covers have been of two 
types, namely preformed covers such as paper 
and covers formed by spraying a coating of a 
substance such as rubber latex on the upper. 
An improved form of coating for shoe uppers, 

disclosed in the patent to John J. Brophy 
2,396,313, dated March 12, 1946, involves the 
spraying on a shoe upper of a solution of a vinyl 
resin and plasticizer to form a shoe cover. In 
many cases thoroughly satisfactory protective 
coatings are formed. However, extreme care 
must be observed with certain types of shoe up 
per materials to prevent harm to the shoe upper 
from the material sprayed thereon. 

It is required of protective shoe covers that 
they have toughness to withstand the stresses of 
shoemaking operations and that they adhere 
lightly to the materials of the shoe upper but not 
so strongly that the cover is difficult to remove. 
Notwithstanding care taken in the control of 
conditions of spraying, it has been found that, 
with certain of the shoe materials covered, pre 
vious coating compositions have harmed the 

shoe surface so that the shoe, after removal of 
the cover, has presented an uneven spotty or 
streaky appearance. To a considerable extent 
this effect on the color of the shoe' surface has 
been due to the presence of plasticizer, which has 
been required to give the desired physical char 
acteristics to the shoe cover, and to the action 
of the solvents. These solvents which are satis 
factory solvents for vinyl resins are relatively 
polar and as such display an affinity for like sub 
stances such as dyestuffs and certain of the fin 
ishes normally employed. It has also been ob 
served with certain shoe materials, that the 
migration of the plasticizer from the coating to 
the surface of the shoe upper when the cover 
is left on the shoe upper for extended periods 
of time will cause an undesirable increase in the 
strength of the bond between-the shoe upper in 
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the shoe cover which has made it difficult-to re 
move such covers from-the-shoes; 

2. 
It is a feature of the present invention to pro 

vide a temporary protective covering on shoes: 
which does not attack the finish of the shoe up 
per and does not tend to develop excessive: bond. 
strength to the surface of the shoe upper upon: 
standing. . . . . . . 

Referring to the accompanying drawings, 
Fig. 1 is a perspective of an apparatus which 

may be employed in practicing the method of the 
present invention; and . . . . . . 

Fig. 2 is an elevation of a lasted shoe, to the 
upper of which there has been applied a pro 

Five coating according to the present inven 
O. 

I have made the surprising discovery that a 
readily removable, tough and strong layer or 
sheet of fibrous character, serving as a temporary 
protective covering for articles such as shoes, 
may be formed on the surface of such articles by Spraying an unplasticized copolymer of sty. 
rene with isobutylene or butadiene on said sur 
faces. The coating does not attack the color or 
finish of the surface nor does it tend to develop 
an objectionably high bond to the surface upon 
long standing. This result is considered most 
unusual since, according to all prior develop 
ments, it has been important to employ as a base, 
a resin of high strength and to impart to such 
base the necessary flexibility and extensibility by 
addition of a plasticizer thereto. Hence, it was 
not expected that a spray covering could be 
formed of a material possessing in unmodified 
state the necessary physical characteristics 
needed to give protection to the shoe upper and 
at the same time provide a lightly adhering film 
readily removable as a unitary sheet from sub 
stantially all of the variety of shoe upper mate 
Spray compositions of these copolymers' exhibit 
on Spraying a strong webbing effect. That is, 
the material as sprayed fo ebs or fibers 
which are deposited in-criss-cross relation on the 
surface to be protected and formala - 
tially coalesced fibers lightly adheri 
face. This effect per 
spray material to be used to cov 
than would be the case with c forming webs. Also gaps and irregularities in a 
surface to be covered are readily bridged 
The copolymer materials possessing properties 

which give them the unique ability to form novel 
and highly satisfactory unplasticized temporary 
coatings on articles such as shoe uppers are ob. 
tairied by the copolymerization of styre 
an olefin ordiolefin such as-isobutylene orbi 
diene. Copolymers containing from 40%-to-75% 
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of styrene have been found useful. Preferred 
styrene, isobutylene copolymers comprise from 
50 to 60% of styrene; and preferred styrene, 
butadiene copolymers comprise from 50 to 70% 
of styrene. A copolymer which is particularly 
satisfactory consists of 60% styrene and 40% 
isobutylene and has an intrinsic viscosity of from 
0.7 to 0.9, a durometer hardness (Shore) of from 
80 to 90, and a Williams plasticity and recovery 
(70° C.-5 kg. load) of 380-20. It has an ulti 
mate elongation percentage of from 250 to 300, 
and a tensile strength of 1500 to 2500 lbs. per 
square inch. A similar material which is very 
satisfactory consists of a copolymer of 50% Sty 
rene and 50% isobutylene Which has an intrinsic 
viscosity of 0.7 to 0.8, a durOmeter hardness 
(Shore) of 50 to 63, a Williams plasticity and 
recovery (70° C.-5 kg. load) of 159-7, a tensile 
strength of from 1000 to 1500 lbs. per square inch, 
and an ultimate elongation in percentage of from 
450 to 500. Other materials which can be used 
include a copolymer comprising 70% styrene and 
30% butadiene which has a specific gravity of 
1.03. 
These copolymers are dissolved in a highly vola 

tile organic solvent to form compositions which 
may be sprayed according to the method of the 
present invention to form highly satisfactory 
temporary protective covers. It is desired al 
though not always necessary that the boiling 
point range of the solvent or solvent blend be 
such that at least 50% will be evaporated at tem 
peratures below 50° C. Suitable solvents include 
chlorinated hydrocarbons such as methylene 
chloride and carbon tetrachloride, aliphatic hy 
drocarbons such as n-pentane and the amylenes, 
and aromatic hydrocarbons such as benzene. 
These Solvents may be employed either alone 

or in combination with others of the above Sol 
vents which are miscible. For example, a highly 
Satisfactory solvent blend for the isobutylene 
styrene copolymer will comprise a mixture of 
n-pentane and carbon tetrachloride containing 
50 to 90% of n-pentane. 
The coating compositions may comprise from 

15% to 40% of the copolymer in the volatile 
organic Solvent. It is preferred to use coating 
compositions in the higher range of concentra 
tions of copolymer and a particularly satisfac 
tory coating composition comprises a solution of 
35% of the copolymer of 60% styrene and 40% 
isobutylene in a mixed Solvent comprising equal 
quantities by Weight of n-pentane and carbon 
tetrachloride. 
The coating compositions may be sprayed on 

articles such as shoe uppers by any convenient 
Spray apparatus. The apparatus shown in Fig. 1, 
which may be used in forming a temporary pro 
tective covering on shoes is similar to commer 
cially available Spray coating apparatus and 
comprises a generally rectangular compartment 
0 open at One side and an exhaust vent 2 in 

the top, adjacent to the back side for withdrawal 
of solvent vapors. A support 4 for a lasted shoe 
upper 6 which is to be coated is pivotally car 
ried by a bracket 8 which is secured to a wall 20 
of the compartment O, said support being so 
Constructed that the shoe may be swung and 
turned in various paths so as to permit all locali 
ties on the upper of the shoe to be exposed to a 
spray Which emerges from the Spray gun. 22. As 
shown, the gun 22 is suspended by means of a 
spring loaded pulley attachment 24 from the top 
side 26 of the compartment. In coating the up 
per of a shoe 6 the operator holds the spray gun 

0. 

4 
22 in one hand while with the other he manipu 
lates the Support 4 by means of a handle 28 and 
causes the Spray to travel over the upper. De 
pending upon the nature of the upper of the shoe 
and of the material of which the spray is formed, 
the spray may be caused, if desired, to travel a 
plurality of times over the upper so as to build 
up a thin but uniform protective coating 29 (see 
Fig. 2). It has been found desirable to form 
Coatings which have a thickness of from 0.005 to 
0.020 when dry. 

Leading into the spray gun 22 are two flexible 
pipes 30 and 32 which conduct, respectively, the 

15. 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

75 

Wiscous Spray composition and the compressed 
air to, the gun. 22. 
There is provided a container 34 from which 

the resinous material is supplied to the flexible 
pipe 30. A safety valve 36 is provided at the top 
of the container 34. 
Compressed air from a source of supply (not 

shown) passes through a pipe 38, and then 
through an air purifier 40. From the purifier the 
air passes to a T 42 where it divides, and part 
paSSes through a pressure reducer 44 and thence 
through a flexible pipe 46 to the top of the con 
tainer 34, while another part passes through a 
Second pressure reducer 48 to the flexible pipe 32 
and thence to the spray gun. 22. In the operation 
of the apparatus the air is ordinarily supplied 
to the Spray gun 22 at a pressure of from 20 to 
120 pounds per square inch and to the container 
34 at from 20 to 80 pounds per square inch. 
The apparatus which has been thus briefly 

described forms no part of the present invention 
and any Suitable apparatus may be employed. 
The following examples of spray compositions 

which may be employed according to the present 
invention to form temporary protective covers on 
articles Such as shoes are given to aid in under 
standing the invention. It is to be understood 
that the invention is not limited to the particu 
lar ingredients or proportions employed in the 
examples: 

Eacample I 
Parts by weight 

Copolymer of 60% styrene and 40% of iso 
butylene ----------------------------- 146.6 

nFentane ----------------------------- 135 
Carbon tetrachloride ------------------- 135 
The copolymer material was dissolved in the 

mixture of n-pentane and carbon tetrachloride 
and the solution introduced into the coating 
material container of a spray apparatus such as 
that shown in Fig. 1. A lasted shoe upper was 
mounted on the Support 4 of the apparatus and 
Was Sprayed with the above coating composition 
using a pressure of about 40 lbs. in the airline 32 
and a pressure of about 20 lbs. on the material in 
the container 34. A covering was rapidly formed 
on the shoe and this cover was Strong, flexible, 
and lightly adherent to the shoe upper and 
readily stripped off from the shoe after comple 
tion of shoemaking operations. 

Eacample II 
Parts by weight 

Copolymer of 50% styrene and 50% of iso 
butylene ----------------------------- 118.4 

n-Amylene ---------------------------- 140 
Carbon tetrachloride ----------------- 140 

us This material was employed to form a protec 
tive Spray covering on shoe upperS in accord 
ance With the procedure outlined in Example I. 
A very. Satisfactory, strong, lightly adherent, 
readily removable cover was obtained. 
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Eacample III 
Parts by weight 

Copolymer of 70% styrene and 30% of 
butadiene ----------------------------- 100 

Benzene --------------------------------- 200 
Carbon tetrachloride --------------------- 200 

This material was sprayed on a shoe upper ac 
cording to the procedure outlined in Fig. 1 and 
formed a satisfactory cover which possessed 
strength requisite to avoid rupture during fur 
ther shoemaking operations and which was read 
ily removable from the shoe after completion. 

Having thus described my invention, what I 
claim as new and desire to secure by Letters Pat 
ent of the United States is: 

1. A method for forming on the surface of an 
article a tough, strong, lightly adherent film 
serving as a removable temporary protective cow 
er which comprises injecting a coating Solution 
into a high pressure, high velocity air blast to 
form a spray of fine droplets of the coating Solu 
tion, and directing said spray of coating Solution 
at the surface of the article, the coating Solution 
comprising a film forming component and a Sol 
went therefor, said film forming component Con 
sisting of an unplasticized copolymer of from 
40% to 75% by weight of styrene with from 60% 
to 25% by weight of a member selected from the 
group consisting of isobutylene and butadiene, 
and said solvent comprising a highly volatile non 
polar organic Solvent medium for the copolymer 
having a boiling range such that at least 50% of 
the solvent will boil below 50° C., the copolymer 
being present to the extent of from 15% to 40% 
by weight of the solution. 

2. A method for forming on the surface of an 
article a tough, strong, lighly adherent film Serv 
ing as a removable temporary protective cover 
which comprises injecting a coating Solution into 
a high pressure, high velocity air blast to form 
a spray of fine droplets of the coating solution, 
and directing said spray of coating Solution at 
the surface of the article, the coating Solution 
comprising a film forming component and a sol 
vent therefor, said film forming component con 
sisting of an unplasticized copolymer of from 
50% to 60% by weight of styrene with from 50% 
to 40% by weight of isobutylene, and said solvent 
comprising a highly volatile nonpolar organic 
solvent medium for the copolymer having a boil 
ing range such that at least 50% of the Solvent 
will boil below 50° C., the copolymer being pres 
ent to the extent of from 15% to 40% by Weight 
of the Solution. 

3. A method for forming on the Surface of an 
article a tough, strong, lightly adherent film 
serving as a removable temporary protective cow 
er which comprises injecting a coating Solution 
into a high pressure, high velocity air blast to 
form a spray of fine droplets of the coating solu 
tion, and directing said Spray of coating Solu 
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6 
tion at the surface of the article, the coating 
solution comprising a film forming component 
and a solvent therefor, said film forming compo 
lnent consisting of an unplasticized copolymer of 
from 50% to 70% by weight of styrene with from 
50% to 30% by weight of butadiene, and said 
solvent comprising a highly volatile nonpolar 
organic solvent medium for the copolymer hav 
ing a boiling range such that at least 50% of the 
solvent will boil below 50° C., the copolymer being 
present to the extent of from 15% to 40% by 
Weight of the Solution. 

4. The combination of a shoe upper and a 
tough, strong, temporary protective covering 
lightly adhering to said upper, said covering be 
ing formed by the process of claim 1 from a coat 
ing solution and being composed of partially coa 
lesced fibers, said fibers cohering so strongly that 
the covering may be readily stripped from the 
upper as a sheet. 

5. The method as claimed in claim 2 wherein 
the highly volatile organic liquid solvent for the 
copolymer comprises from 50 to 90% n-pentane 
and from 10% to 50% carbon tetrachloride. 

6. The method as claimed in claim 3 wherein 
the highly volatile organic liquid solvent for the 
copolymer comprises a solvent blend including 
at least 50% benzene. 

7. The combination of a shoe upper and a 
tough, strong, temporary protective covering 
lightly adhering to said upper, said covering 
being formed by the process of claim 2 from a 
coating Solution and being composed of partially 
coalesced fibers, said fibers cohering so strongly 
that the covering may be readily stripped from 
the upper as a sheet. 

8. The combination of a shoe upper and a 
tough, strong, temporary protective covering 
lightly adhering to said upper, said covering 
being formed by the process of claim 3 from a 
Coating Solution and being composed of partially 
coalesced fibers, Said fibers cohering so strongly 
that the cover may be readily stripped from the 
upper as a sheet. 

9. The method as claimed in claim 2 wherein 
the highly volatile organic liquid solvent for the 
copolymer comprises a solvent blend including 
at least 50% n-pentane. 

10. The method as claimed in claim 2 wherein 
the highly volatile organic liquid solvent for the 
Copolymer comprises a solvent blend including 
at least 50% n-amylene. 

CHARLES G. NEWTON, JR. 
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