
Unit States Patent 
Takaichi et al. 

[151 3,645,386 
[45] Feb. 29, 1972 

[54] 

[721 

[73] 

[22] 

[21] 

[30] 

[52] 
[511 
[58] 

A RUILL 0F FILM MATERIAL HAVIING 
A PMOTEETION LAYER 1N THE END 
THEREOF 

Moriyuki Takaichi; Naotoshi Hamachi; 
Gakuo lwatuka; Yoshiteru Nakaharn, all 
of Otsu, Japan 

Inventors: 

Assignee: 
Filed: 

Appl. No.: 

Toray Industries, llnc., Tokyo, Japan 
Feb. 10, 1970 

10,261 

Foreign Application Priority Data 

Feb. 14, 1969 Japan ................................. ..44/12182 

[1.8. C]. ......................... ..206/59 F, 117/6, 206/D1G. 34 
Int. Cl. .................................. ..B65d 65/42, B65d 85/66 
Field of Search .................. ..206/59 13,59 R, 59 C, 52 R, 

206/DIG. 34; 117/6; 242/173 

[56] References Cited 

UNITED STATES PATENTS 

2,753,992 7/1956 Manchester ........................ ..206/59 F 
3,454,520 7/1969 West et a1... ........ ..117/6 
2,424,553 7/1947 Conti ........ .. ....206/52 R 
2,874,831 2/1959 Flanagan ............................ ..206/59 F 

Primary Examiner-William T. Dixson, Jr. 
Att0rney—Robert E. Burns and Emmanuel J. Lobato 

[57] ABSTRACT 

A structure of a roll of a ?lmy article such as a paper provided 
with at least one thin resinous layer covering at least one side 
surface of the roll for protection of the roll from deformation, 
damage and contamination and a method of making the roll 
structure. 

7 Claims, 4 Drawing Figures 
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A ROLL 0F IFILM MATERIAL HAVING A PROTECTION 
LAYER IN THE END THEREOF 

The present invention relates to an improved structure of a 
roll of a ?lmy article and a method for making such a roll, 
more particularly to a roll structure of a ?lmy article provided 
with at least one detachable resinous covering layer formed on 
at least one side surface of the roll and a method for making 
such a roll. 

It is well known that, in a storage or transportation of a roll 
of a ?lmy article such as paper sheet, a ?lm, an elongated 
cloth sheet or a thin metallic ?lmy layer, various troubles arise 
as to the general quality of the roll. For example, contamina 
tion tends to stick to the side surface of the roll during trans 
portation thereof causing a degrading of the ?lmy article 
forming the roll. Further, it is often times experienced mainly 
during the transportation of the roll that telescoping (core 
and/or ?lm layers’ slipping relative to each other) due to ap 
plication of various external loads and the roll tends to lose its 
shape. 

In order to obviate such troubles, many attempts have been 
proposed concerning the structure of the roll. 

In one of the attempts, a protector plate is attached to side 
surfaces of the roll in a coaxial arrangement. This protector 
plate is used favorably when the ?lmy article forming the roll 
is wound on a cylindrical support. In the attachment of the 
protector plate to the roll, an axial projection of the protection 
plate is inserted into a central bore of the cylindrical support. 
When the roll is to be encased in a box, this axial projection is 
replaced with a screw receiver and the protector plate is urged 
to the side surface of the roll by connecting the wall of the box 
with the screw receiver of the protector plate. In a modifica— 
tion of this protector plate, one side surface of the protector 
plate purposed for contact with the roll‘s side surface is pro 
vided with a formed sheet layer. 

In another attempt, side edges of the ?lmy article of the roll 
are provided with adequately roughened surfaces. Due to an 
increased frictional contact between the layers of the ?lmy are 
ticle, telescoping between the layers can be mitigated. 
The ?rst attempt, that is, the use of the protector plate, is 

dif?cult to employ when the roll is of a noncore construction. 
The screw-fastening type protector plate is not suitable in a 
case where the roll is not encased within a container. The last 
type attempt is not employable when such provision of the 
roughened edge surface is not favored in view of the end use 
thereof. Further, in the case of this type attempt, no solution is 
given concerning the protection of the roll from surrounding 
dust. In addition, it is con?rmed through experience that the 
use of the protector plate or its modi?cation is not effective in 
protecting the roll from losing its shape during actual trans 
portation, more particularly in actual transportation of the roll 
or a long distance. It was con?rmed also that a very strong 
construction is required for the container so as to adopt the 
screw fastening type protector plate. 

In conclusion, no solution has been actually presented 
which can meet the user’s satisfaction perfectly. 
A principal object of the present invention is to provide an 

improved structure of a roll of a ?lmy article free from the 
sticking of surrounding dust. 

Another object of the present invention is to provide an im 
proved structure of a roll of a ?lmy article free from ac 
cidental losed telescoping between the wound layers of the 
?lmy article, thereby effectively protecting the roll from un 
desirably losing its shape. 

Still another object of the present invention is to provide an 
improved structure of a roll of a ?lmy article adaptable for 
various types of rolls without any difficulty. 
A further object of the present invention is to provide an im 

proved structure of a roll of a ?lmy article which can be ap 
plied to any type of roll without any kind of damage to the 
?lmy article. 
A still further object of the present invention is to provide a 

method for making the roll of the above-described structure in 
a very simple manner without any modi?cation of the ?lmy ar 
ticle or roll and without any use of additional articles such as a 
protector plate. 
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2 
In conformity with the above-described object, the roll 

structure of the present invention is provided with at least one 
resinous covering layer formed detachably on at least one side 
surface of the roll. Formation of such a resinous covering layer 
is done by spreading the resinous substance to the surface 
using a brush, a roller or a sprayer. 

Further features and advantages of the present invention 
will be made more apparent from the ensuing description, 
reference being made to the accompanying drawings, in 
which; 

FIG. 1 is a longitudinal sectional view of an embodiment of 
the roll structure of the present invention, 

FIGS. 2A and 2B are longitudinal sectional views of modi? 
cations of the roll structure shown in FIG. 1, 

FIG. 3 is a partly longitudinal sectional view of a modi?ca 
tion of the embodiment shown in FIG. ll. 

Referring to FIG. I, an embodiment of the roll structure of 
the present invention is shown, wherein a ?lmy article is 
wound on a cylindrical support I forming layers 2 and a 
resinous layer 3 is formed covering at least one side surface of 
a roll 4 composed of the layers 2 of the ?lmy article. In the 
case of the embodiment shown in FIG. I, the roll 4 is formed 
by the layers 2 of the ?lmy article wound on a cylindrical sup 
port I, however, the roll 4 may be formed in a noncore con 
struction, also. In this case, the resinous layer 3 is formed en 
tirely covering the side surface of the roll 4. 
A modi?cation of the embodiment shown in FIG. 1 is illus 

trated in FIG. 2A, wherein the resinous layer 3 covers not only 
the side surface of the roll 4 but also the peripheral surface 
portion of the roll 4 adjacent to the side surfaces. Because the 
peripheral surface portion adjacent to the side surfaces of the 
roll 4 is covered by the resinous layer 3, sticking of contamina 
tion and above-mentioned shiners to those portions can be ef~ 
fectively prevented, also. 

In the embodiment shown in FIG. 2B, the internal 
peripheral surface of the cylindrical support 1 is also covered 
by the resinous layer 3 at its portions near the side ends of the 
roll 4. In the case of this embodiment, the wound ?lmy article 
layers 2 are ?xedly secured to the cylindrical support I by the 
resinous layer 3, thereby the accidental removal of the 
resinous layer 3 from the side surface of the roll 4 due to slip 
page between the wound ?lmy article layers 2 can be effec 
tively prevented. 

In the case of the embodiment shown in FIG. 3, a protector 
plate 6 is favorably used in combination with the roll structure 
of the present invention and the protector plate 6 is provided 
with a central projection 7 to be inserted into the central cave 
of the cylindrical support 1. 
The following functional features are required for the 

resinous covering layer of the present invention. 
I. The resinous layer is purposed for a temporary protection 

of the edge-portion of the layer wound on the cylindrical sup 
port and the protective layer should be easily removed from 
the side surface pf the roll 4 just before the actual use of the 
?lmy article. Therefore, the material resinous substance must 
easily form such a covering layer and be easily detached from 
the side surface of the roll. In case when the material sub 
stance lacks in cohesive property, it is dif?cult to form such a 
protective layer in a cohering relationship to the roll‘s side sur 
face, while the protective resinous layer is dif?cult to remove 
from the side surface of the roll when the material substance 
has an excessive cohesive property. Besides, the substance 
must be provided with a suf?cient durability against deforma 
tion of the roll due to application of external loading during 
actual storage or transportation thereof. 

2. The protective layer must be provided with a moderate 
elastic property, strength, softness and. durability against long 
use with reduced cohesiveness to the roll ’s side surface. 

3. Not an excessive but a moderate ability to stick to the 
roll ‘5 side surface is needed. The formed covering layer should 
be sufficiently resistant against external attack applied to the 
roll during actual storage or transportation thereof. Further, 
the formed resinous layer has to be removed from the roll’s 
side surface without any practical damage on the filmy article 
forming the roll. 
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4. The covering layer must be easily formed on the roll's 
surface by, for example, a brush or sprayer. 

5. The material substance composing the resinous covering 
layer should not contain substances harmful to the quality of 
the ?lmy article forming the roll to be protected. 

6. The protective layer must be resistance against attack by 
water, wetness, climate or injury from salt. 

7. When particularly purposed for use under an extremely 
low temperature condition, the layer should be free from 
cracks due to a temperature lowering. 

In order to satisfy the above-listed requirements, the materi 
al substance for forming the resinous covering layer of the 
present invention is desirably and advantageously chosen from 
a copolymer mainly composed of polyvinyl chloride and vinyl 
chloride such as methyl-ethyl ketotie, parastizol and or 
ganosol; a cellulose derivative such as cellulose acetate buty 
late and ethyl cellulose; a polyvinyl alcohol, for example, 
produced through a graft polymerization of polyvinyl alcohol 
with a, B-ethylene-unsaturated carboxylic ester such as acrylic 
acid, methacrylic methyl, ethyl propyl or 2 ethyl. l hexyl ester; 
a mixture composed of silicon resin and an emulsion including 
polyvinyl acetate and polyvinyl alcohol; or acrylic paints of 
easily detaching properties. In the art of the present invention, 
the last listed two types of substances can be advantageously 
used. 
Formation of the resinous covering layer may be done by 

spreading the material substance over the purposed surfaces 
by using any of a brush, a sprayer or a roll. 

Further, although all the illustrations were made regarding 
the roll having a cylindrical support, the art of the present in 
vention can be applied to a roll of a noncore construction 
without any special modi?cation. 

In order to have a desirable roll protecting effect, the desira 
ble thickness of the resinous layer is experimentarily con 
?rmed to be thicker than 0.01 mm. 
The following examples are illustrative of the present inven 

tion, but are not to be construed as limiting the same. 

EXAMPLE I 

A roll of biaxially drawn polyethylene-terephthalate ?lm of 
25p. thickness, 500 mm. width and 1,000 m. length was used 
as a test specimen. A sample of the present invention was 
prepared by forming a copolymer of acrylic acid ester 
methacrylic acid ester covering layer of 0.5 mm. thickness on 
side surfaces of the roll. Thusly prepared sample was sub 
jected, after a complete drying thereof, to a transportation test 
together with a roll of a same nature but having no covering 
layer. 

Evaluation of the test result was made as to the number per 
mg of contamination sticking to the roll 's side surface before 
and after transportation, in which evaluation, only dust having 
an average diameter larger than 10p were counted. Together 
with this dust test, frequency of telescoping between the ?lm 
layers was counted also for each 12 rolls and the obtained 
result was as is shown in Table I. 

TABLE I 

Roll‘s side surface covered not covered 

Number of before 114 113 
contamination transportation 
sticking to the 
roll's side after l7 9,820 
surface transportation 
Frequency of telescoping 0 l 
per l2 rollers 
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As is apparent from the data shown in the table, a remarka 
ble effect resulted as to the protection of contamination 
sticking and losed telescoping by the application of the art of 
the present invention. _ 

EXAMPLE 2 

Fifty rolls of biaxially drawn polyethylene-terephthalate 
film of 25p. thickness, 500 mm. width and 1,500 m. length 
were used as test specimens, Side surfaces of the rolls were 
covered with a detachable resinous emulsion layer of 0.8 mm. 
thickness having a composition shown in Table 2 in a manner 
shown in FIG. 2A and the rolls were heated at 70° C. for 15 
minutes. Next, the rolls were wholly covered with ?lmy sheet 
and provided with protector plates as shown in FIG. 3. Thusly 
prepared 50 samples were subjected to a transportation test 
and the evaluation was done in a manner the same as that em 
ployed in the foregoing example. Together with this, 50 sam- _ 
ple rolls not covered with the protective layers were also sub 
jected to the same test and the results are shown in Table 3. A 
remarkable effect is presented by the employment of the art of 
the present invention. 

TABLE 2 

Component Content Ratio ('1: by weight) 

Polyvinyl acetate 50 
Polyvinyl alcohol l0 
Water repellent silicone oil 0.5 
Water 39.5 

TABLE 3 

Roll‘s side surface covered not covered 

Number of before 
contamination transportation I 09 I06 
sticking to the 
roll's side after 
surface transportation 4 9,]00 

before 
Frequency of transportation 0 0 
telescoping 
per 50 rolls after 

transportation 0 4 

What we claim is: 
1. An improved roll structure comprising a roll of ?lm 

material, and at least one detachable resinous layer covering 
at least one end surface of said roll of ?lm material, wherein 
said resinous layer is an acrylic paint of a detachable nature, 
containing an emulsion composed of polyvinylacetate and 
polyvinylalcohol, and a silicone resin. ' 

2. An improved roll structure as claimed in claim 1, wherein 
said resinous layer covers outer peripheral surface portions of 
said roll in a vicinity of said end surface. 

3. An improved roll structure as claimed in claim 1, wherein 
said resinous layer covers inner peripheral surface portions of 
said roll in a vicinity of said end surface. 

4. An improved roll structure as claimed in claim I, further 
comprising a protector plate attached to said covered end sur 
face in pressure contact therewith. 

5. An improved roll structure as claimed in claim 1, wherein 
said resinous layer has a thickness of 0.01 mm. or thicker. 

6. An improved roll structure as claimed in claim 1, in 
which said ?lm material is a synthetic resinous ?lm. 

7. An improved roll structure as claimed in claim I, in 
which said ?lm material is a polyethylene-terephthalate ?lm. 


