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[5 7] ABSTRACT 
An apparatus is provided for forming packing or wrap 
ping material of an elastic plastic sheet material for 
products of special shapes and particularly annular ar 
ticles. The sheet of material is permanently stretched 
in a longitudinal direction with the amount of stretch 
ing varying across the width of the sheet so that the 
sheet assumes a permanent shape to insure wrapping 
of an annular articles without any air gaps between the 
wrapping material and the article. 

4 Claims, 17 Drawing Figures 
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APPARATUS OF MAKING WRAPPING MATERIAL 
‘ FOR ANNULAR GOODS 

This is a division of application Ser. No. 1 13,376 ?led 
Feb. 8,1971 now US. Pat. No. 3,736,203 granted May 
29, 1973. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to an apparatus for manufac 

turing a packing'or wrapping material for goods and 
particularly an apparatus for manufacturing a wrapping 
material for an annular article. 

2. Description of the Prior Art 
Hitherto, wrapping of annular articles such as coils of 

electric wires and automobile tires or the like was usu 
ally achieved by sequentially winding either a usual 
paper tape or'the so-called vinyl tape or the like toroi 
dally around the goods in the manner of a coiled spring 
by‘hand. The wrapping operation employing such an 
ordinary tape as referenced above is generally accom 
plished by ‘hand requiring a considerable amount of 
time and, at the same time, imposed an unsightly or 
poor wrapper appearance in many cases. With this 
method, inspection of the goods is almost impossible 
following wrapping. Further, liquid- or air-tightpack 
ing of the goods was almost impossible with the con 

' ventional tapes. Finally, attempts at mechanical or au 

tomatic-wrapping of ‘the conventional tape have not 
met with any degree of success. 

‘SUMMARY OF THE INVENTION 

The present invention is directed to an apparatus of 
manufacturing wrapping or packing material for annu 
lar or ring-shaped goods and ring-shaped tubes. 
The primary object of this invention is to provide an 

apparatus of‘producing wrapping material with which 
ring-shaped goods can be wrapped easily and posi 
tively. ' 

Another object of this invention is to ‘provide an ap 
paratus of ‘manufacturing wrapping material which en 
able liquid- or air-tight wrapping of ring-shaped goods. 

Other objects,‘ features and advantages of this inven 
tion will become apparent from the following descrip 
tion taken in conjunction with the accompanying draw 
ings. 

‘BRIEF DESCRIPTION OF THE DRAWINGS 

‘FIG. I is the front view of the sample mold and the 
film coating; 
‘FIG. ‘2 is the cross-sectional view taken along‘ the line 

II_—II of‘FIG. ‘1; 
FIG. 3 is the cross-sectional view taken along the line 

II—‘II in FIG; 1 when the coating is-partly peeled off; 
‘FIG. 4 is the perspective view of the coating peeled 

off from the mold and rolled up partly; 
“FIG. 5 is the front view of the ‘roller; _ 
F IGS. 6 and 7 are schematic diagrams illustrating the 

method of determining the con?guration of the'roller; 

FIG. ‘8 is the side view’ illustrating the apparatus to 
make the ?lm tape into con?guration of the roller; 
FIG. 9 is the plan view taken along the line IX—IX 

in FIG. 8; 
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FIGS. 10 and 11 are schematic diagrams illustrating 
the method of determining the con?guration of the rol 
ler of another embodiment; ‘ 

FIGS. 12 and 13 areschematic diagrams illustrating 
the method of determining the con?guration of the rol~ 
ler of still another embodiment; ' 
FIG. 14 is a side view illustrating the apparatus to 

make the ?lm tape into the con?guration of the roller 
and the laminating mechanism; , ' 

FIG. 15 is the cross-sectional view taken along the 
line XV-XV in FIG. 14; 
FIG. 16 is a cross-sectional view of the roller and the 

laminating mechanism; and ' 
FIG. 17 is a cross-sectional view of the annular article 

and the ?lm member of still another embodiment. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

In FIG. 1, reference numeral 20 . indicates ring 
shaped mold to be wrapped and the coating is peeled 
off from the mold, for example, made of iron. The mold 
20 is the same in con?guration and size as the annular 
article to be wrapped. And reference numeral 22 indi 
cates a film coating wrapped about the mold 20, which 
coating is formed of a material such as, for example, 
vinyl chloride, acrylonitrile-butadiene-styrene, poly 
ethylene, vinyl polymers and copolymers which‘ has 
plasticity but has a certain degree of elasticity by means 
of known method. Reference numeral 24 indicates a 
dividing or rip line of the coating 22 formed by cutting 
in the radial direction of the mold 20. FIG. 2 is a cross 
sectional view taken along the line II-Il in FIG. 1. Ref 
erence numeral 26 indicates a dividing or rip line of the 
coating 22 formed by cutting in the circular direction 
of the sample mold 20. 
The coating 22 is partly peeled off from the mold 20 

by means of the circular dividing line. Then the partly 
peeled off coating 22' assumes the shape shown in FIG. 
3. Reference numeral 28 indicates the part of the coat 
ing 22 that still contacts the mold ‘20 closely, and 30 
designates the part that is detached from the mold 20. 
Thus, the shaped ?lm which is the same in con?gura 
tion as the partly peeled coating 22", may advanta 
geously be employed to wrap ring-shaped goods easily 
and positively by sealing the dividing or rip lines 24 and 
26 with an adhesive binder material, an adhesive tape 
or by heat sealing. 
Theoretically, it may be possible to form the ?lm into 

the shape of the coating 22' by the roll method in which 
the plane ?lm tape is heated and pressed to the roll 
which is the same in con?guration as the inner surface 
of the partly peeled-off coating 2.2’. In such instance, 
however, and as a practical matter, it is almost impossi 
ble to make a plane‘?lm tape into such con?guration 
because the slope or gradient of the roll surface is so 
steep that the film will become wrinkled or creased 
while forming into that shape. _ 

In this invention, _ partly peeled-off coating 22’ is 
peeled off from the mold 20 and is slightly spread out 
and is then rolled up in the direction of the rip line ‘26 
in such a manner that, for example, its inner surface is 
on the outside such as indicated by an arrow in FIG. 4, 
thusproducing a rolled tape sheet 36, as depicted in 
FIG. 4, without any substantial wrinkling or creasing. 
The radius of the roller tape sheet 36 must be smaller 
than that of the original mold 20. If the radius of the 
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rolled tape sheet 36 is larger than that of the mold 20, 
the rolled tape sheet 36 will become creased. 
Then the con?guration of the rolled tape sheet 36 is 

applied to the metallic roller 38 which turns along the 
axis 40. With apparatus which will be described later, 
thermal plastic ?lm will be wound about the roller 38 
and formed into the con?guration of the roller 38 
which is the same in con?guration as the rolled tape 
sheet 36. It is far easier to form the plane plastic ?lm 
tape to the con?guration of the roller 38 than into the 
con?guration of partly peeled-off coating 22' in FIGS. 
3 and 4. 
The ?lm thus formed is spread out on the selected 

ring-shaped or annular product to be wrapped and in 
this case the ?lm is restored to its original shape due to 
its elasticity, so that it partly covers the annular product 
in the same manner that the partly peeled-off coating 
22' covers the mold 20 as depicted in FIG. 3. The ?lm 
is turned inwardly with little force so that the ?lm cov 
ers the annular product in the same manner that the 
coating 22 covers the mold 20 in FIGS. 1 and 2. 
Thus, with a ?lm formed on the roller 38 as described 

above, the ring-shaped product can readily be covered 
by simply spreading the ?lm on the outside of the ring 
shaped product and turning the apart part of the ?lm 
to inside with little force. Accordingly, the wrapping 
can be achieved neatly with relative ease in a very short 
time. Further, if the rip lines 24 and 26 are sealed with 
a suitable adhesive binder or adhesive tape after wrap 
ping the product, the product may thusly be easily 
wrapped in an air- or liquid-tight manner. 
Reference is now made to FIGS. 6 and 7 wherein a 

method is disclosed for determining the con?guration 
of roller 38. It will be recalled numeral 20 is the mold 
of the annular product as shown in FIG. 2. In FIG. 6, 
the circumference of circular cross-section of the tubu 
lar coating 22 (see FIG. 2) is divided into, for example, 
twelve equal parts; and the divided points on the semi 
circle are indicated by A,, B1 etc. In this case, an exten 
sion of a straight line which passes through the center 
of the circular cross-section and the center 0 of the 
ring-shaped in denoted as Y'Y; and a -line passing 
through the center 0 of the tubular coating and per 
pendicular to the straight line Y'Y and a plane includ 
ing the ring-shaped coating 22 is denoted as XX’. In 
FIG. 6, the distances from the points A1, B1 etc. to the 
straight line XX’ are respectively denoted as a, b etc. 

As shown in FIG. 7 a point A,’ is taken at a distance 
l/2a, for example, upwards from the intersecting point 
0' of two straight lines XX’ and Y'Y crossing at right 
angles to each other which correspond to the lines XX’ 
and Y'Y in FIG. 6. A straight line is drawn in parallel 
with the line XX’ and passing through a point in the 
line Y'Y at a distance l/2b from the point 0’ on the 
side of Y’, and intersecting points of the straight line 
with a circle about the point A,’ which has a radius of 
an arc AlBl shown in FIG. 6 are designated by B,'. Sim 
ilarly, circles having a radius of an arc BIC, are de 
scribed about the points B1’, which intersect with a 
straight line passing through a point in the line Y'Y at 
a distance I/2c from the point 0' on the side of Y’ and 
running in parallel with the line XX’ , and the outer in 
tersecting points relative to the line Y'Y are identi?ed 
by C,'. In a similar manner, circles having radii of arcs 
C1D“ DlEl, Ell:l and FlGl are drawn which intersect 
with straight lines passing through points in the line 

20 

25 

35 

45 

55 

4 
Y'Y at distances l/2d, l/2e, l/2f and l/2g from the 
point 0’ on the side of Y’ and running in parallel with 
the line XX’, and the outer intersecting points are des 
ignated by D,’ to G,’, and curves joining the points are 
indicated by 6,’, F,’, E,’, D,', C1’, B1’, A1’, B1’, C1’, 
D,’, E’, F1’, G1’. These curves are turned about the 
straight line XX’ to obtain a roller 38. 

In the example mentioned above, the scale factor 1 /2 
is used to design the roller. However, the scale factor 
is not restricted to 1/2, and it is theoretically possible 
to take any scale factor less than or equal to I. For ex 
ample, to take the scale factor of l, the con?guration 
of the roller becomes the same as the coating 22' in 
FIG. 3. It is not, however, preferable in practice and it 
is suggested that the scale factor of l and near 1 be not 
used. On the other hand, it has been found that it is not 
necessary to employ too small a scale factor as the pre 
cision may not be required. For these reasons, the scale 
factor of about 1/2 is the most preferable in practice. 

Reference is now made to FIGS. 8 and 9 wherein the 
apparatus of making the ?lm tape into desired con?gu 
ration is shown employing the above mentioned metal 
lic roller 38. Raw material is extruded out from the ex 
truder 42 through the opening 45 between the lips of 
the ?at die 44. The thickness of the raw material 
squeezed out is controlled by the size of the opening 
45. The raw material squeezed out through the opening 
45 is in the con?guration of flat thin ?lm tape 47. The 
raw material at the opening 45 is at about 200°C and 
in liquid condition with no tensile strength, because the 
melting point of the raw material is a little lower than 
such temperature. When the hot raw material is out 
from the opening 45, it is cooled somewhat by the am 
bient air and, consequently, becomes slightly rigid but, 
nevertheless, easy to be formed. The roller 38 may be 
located where the flat thin ?lm tape 47 is discharged 
downwardly by the effect of gravity. When the ?lm 
tape touches the roller 38, it winds around the roller 
38. The roller 38 is turned about its axis and is cooled 
by cooling water or some other selected liquid or gas 
coolant which may pass through the holes 56 in roller 
38. The ?lm tape is cooled by the roller 38 while the 
roller 38 is turning and shaped permanently into the 
con?guration of the roller 38. In this connection, where 
the hot ?lm tape touches the roller 38, it winds about 
the roller 38 tightly, because of its viscosity and low 
tensile strength. If it is desired, the ?lm tape may be 
pressed to the roller 38 tightly with the help of silicone 
gum rollers 46 to assure the desired shaping of the ?lm. 
After the ?lm tape is shaped, it is separated from the 
roller 38 to the winding mechanism by the driving rol 
lers 50 and 52. 
Reference numeral 54 designates freely rotating 

winding rollers which possess different radii along their 
axis. The shaped ?lm tape 48 is placed between the 
winding roller 54 and the driven roller 52. The rotation 
of the driving roller 52 widens and increases the width 
of the ?lm tape 48. The opposed sides 58 of the film 
tape 48 straighten in a longitudinal direction to elimi 
nate the looseness 60. The widening roller reduces or 
renders tight the looseness 60. 
The shaped ?lm tape 48 driven by driving roller 50 

and 52 is wound on the winding roller 68 for ease of 
carrying and handling. The winding roller 68 is approx 
imately the same in con?guration as the roller 38 but 
may be made of plastic or paper. The freely rotating 
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roller 64 set on the arm 62 cooperates in shaping the 
middle part 66 of the ?lm tape 48 arcuately and the 
edges of the ?lm tape 48 go straightly as the tape 
emerges from the driving roller 52 and passes onto the 
winding roller 68. In this way, shaped ?lm tape 70 is 
wound around the winding roller 68 substantially with 
out creases or wrinkles. Thus, longer ?lm tape can be 
wound with a relatively small radius. 

It should be understood that the roller 38 is not lim 
ited speci?cally to the rollers illustrated in FIGS. 5 to 
7 and that modi?cations may be introduced depending 
upon the purpose and the con?guration of the product 
to be wrapped. The rip line 26 may be cut elsewhere 
than that shown in FIG. 2, for example, on the outer 
most surface of the mold 20. Except for this rip line, the 
design of the modi?ed roller con?guration can be ac 
complished in almost the same way as taught in FIGS. 
6 and 7. This modi?ed roller may be placed in the ap 
paratus shown in FIGS. 8 and 9, and a shaped ?lm tape 
is obtained which has the rip line on the outermost sur 
face when wrapped around the annular product. 

In the embodiments described above, the ?lm tape 
width is the same as the circumferential length of the 
annular member. When the ?lm tape is larger than the 
circumferential length of the annular member, that is, 
the width of the roller is wider than that shown in FIGS. 
5 to 7, the shaped ?lm tape formed by the wider roller 
may cover the annular product partly. 

In the embodiments described above, the axes of the 
rollers are set perpendicular to the longitudinal direc 
tion of the ?lm tape and the relative position of the rol 
ler to the ?lm tape is fixed. The relative position of the 
roller to the ?lm tape may be changed during operation 
or the angle of the roller axis may not be perpendicular 
to the longitudinal direction of the ?lm tape. In this 
manner, the rip line of the shaped ?lm tape will be af 
fected and can be made to go ‘around the annular mem 
ber when wrapping. 

In FIG. 10, the cross-sectional view of the product 20 
is essentially ‘the same as FIG. 6 except for the ?ange 
part 72. For purposes of brevity, only the difference 
from FIG. ‘6 will be described. The ?ange part 72 is also 
represented by H, and the distance from the point H to 
the straight line ‘XX’ are denoted as h. Circles having 
the length of segment GH are drawn which intersect 
with straight line passing through points in the line 
Yl'Yl at distance 1/2]: from the point ‘0' on the side of 
Y’ and running in parallel with the line ‘XX’; and the 
outer intersecting points are designated by H1. The 
curves joining the points shown in FIGS. ‘6, 7, l0 and 
11 are turned about the straight line XX’ to obtain the 
desired ‘roller. The ?lm ‘tape shaped with this roller has 
a ?anged ‘part 72 when it wraps. around the annular 
goods. This flanged part ‘72 is very convenient for seal 
mg. 

In the embodiments described above, ‘the cross 
section of the annular or ring-shaped product is circu 
lar; but it is ‘not restricted to circular con?guration. In 
FIG. 112, the cross-section of ‘theannula‘r product .20 is 
rectangular. The corner and the center on the product 
surface are indicated by J, K, 3L and LM. Asillustrated 
‘in 1FIGS. 6 and 7,rparallel lines to X2X2', the arc length 
‘JK, ‘KL, LM ‘and the scaling factorl‘makes the .point 1,, 
‘KHLD‘MI, as‘shownrin FIG. l3.'Then curves joining the 
‘points M,, L‘, 1KHJM‘KI, L1, M1 arerturnedrabout the 
s‘traight‘line X2X2" to obtainltheroller. 
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In the above, when the raw material ?lm tape is 

shaped by the roller, the middle of the width is 
stretched and the edgesare not stretched. In this man 
ner, the middle of the shaped ?lm is thinner than the 
edges if the extruded raw material ?lm tape is of uni 
form thickness. If this is not desired, the distance of the 
rips of the ?at die 44 may be controlled. In this connec 
tion, the center of the opening 45 must be larger than 
the edges. Then the raw material ?lm tape becomes 
thicker in its middle and thinner" in the edges. When 
eventually shaped by the roller 38, the center is 
stretched and becomes thinner; and thus shaped ?lm 
tape of uniform thickness may be obtained. 

In contact, if it is desired to obtain shaped ?lm tape 
of transversely non-uniform thickness, non-uniform 
rips are used. This makes the shaped ?lm tape thick in 
some part and thin in the remaining; and the thick part 
of the ?lm may serve as reinforcement when it is 
wrapped around products. 

In another preferred embodiment depicted in FIG. 
14, apparatus is shown similar to that depicted in FIG. 
8 with the addition of laminating mechanism. At the 
point where the raw material ?lm ‘47 touches the roller 
38, laminating tape 78 of desired width and selected 
material is introduced. Tape 78 is rolled out from the 
laminating tape roll 76. The laminating tape 78 will ad 
here to the ?lm 47 because the ?lm at this point is 
tacky. If it is desired, the ?lm and the tape 78 may be 
pressed together with the help of silicone gum roller 
46’. When the laminating tape 78 is made of strong ma 
terial as, for example, woven cloth tape, it functions as . 
reinforcement. When the laminating tape 78 is paper or 
woven tape with anti-corrosive material, the shaped 
?lm tape can not only wrap the annular goods air- or 
liquid-tight‘but also prevent the goods from rusting. 
When the laminating tape is made of tape 78 and 

thread of wire 80, the unwrapping of annular product 
wrapped with this ?lm tape becomes quite easy by sim 
ply pulling the thread or wire 80. 

Still another embodiment is depicted in FIG. 16 and 
FIG. 17. In FIG. 17, the cross-section of the annular 
product 20 is rectangular similar to that depicted in 
FIG. 12. Both ends of the ?lm tape 48 are lengthened 
in order that the both ends should come in contact with 
each other. The roller 38 laminating elongated to L, 
and M2. The lamainting tape 78 will be adhered to the 
?lm 48. If it is desired, the ?lm and the tape 78 will be 
pressed together with the help of silicone gum roller 
46'. 
When laminating, wire 80 of good electrical conduc 

tivity is placed between the ?lm 48 and the tape 78. 
The wire 80 may be stainless steel wire of about 0.15 
mm in diameter, or copper wire. 
After wrapping an annular product with above men 

tioned taper48, both ends of the ?lm 48 are pressed to 
gether. And electricity is introduced through the wire 
80. Then the wire 80 becomes hot with Joule heating, 
and the ?lm 48 will be heat-sealed. For example, when 
0.15 mm stainless steel wire is placed between two 
sheets of 0.1 mm thick ?lm, about two seconds electri 
cal charge of 2 to 3 A current was suf?cient. 

It will be apparent that many modi?cation and varia 
tion may be effected without departing from the scope 
of the novel concept of this invention. 
Thus, the several aforenoted objects and advantages 

are most effectively attained. Although several some 
what preferred embodiments have been disclosed and 
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described in detail herein, it should be understood that 
this invention is in no sense limited thereby and its 
scope is to be determined by that of the appended 
claims. ' 

What I claim is: 
1. An apparatus for forming wrapping material 

formed of a thermoplastic ?lm tape for wrapping an an 
nular shaped article circumferentially without bunch 
ing or folding which is moulded to cover the annular 
article completely in the form of a close-?tting shell 
comprising: 
a device for providing a predetermined length of rela 

tively thin, ?at, hot and deformable thermoplastic 
?lm tape, ‘ 

a contour roller of predetermined and selected con 
?guration to shape the ?lm tape by conforming it 
to the shape of the roller, the cross-sectional con 
tour of the roller along its rotational axis is deter 
mined in proportion to the cross-sectional con?gu 
ration of said article, 

a means for turning said ?lm tape around said roller 
to conform the ?lm tape to the shape of the roller 
while the ?lm tape is hot by stretching the ?lm tape 
in the longitudinal direction with the amount of 
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8 
stretching varying across the width of the ?lm tape, 

means for cooling the shaped ?lm tape to perma 
nently set its shape, 

a winding device for pulling said shaped ?lm tape 
transversely, 

and a device to roll up said ?lm tape in a roll. 
2. The invention in accordance with claim 1 wherein 

said roller has a cross-sectional contour of which along 
its rotational axis is determined in accordance with an 
outer diameter, an inner diameter and a cross-sectional 
con?guration of an annular shaped article to be 
wrapped, said cross-sectional configuration of said arti 
cle being in a plane extending perpendicular to the 
plane of said annular shaped article and crossing the 
center thereof. 

3. The invention in accordance with claim 1 wherein 
the roller has a hole to pass a coolant through to facili 
tate cooling the film as it is being shaped. 

4. The invention in accordance with claim 1 wherein 
means are provided for pulling the shaped ?lm trans 
versely after it is separated from the roller and thereaf 
ter roll up the shaped ?lm. 

ll‘ * * Ill * 


