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MECHANICAL APPARATUS 
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Manufacturing Company, Inc., a corporation of 
Delaware 

Original application Dec. 12, 1958, Ser. No. 780,107. 
Divided and this application Sept. 27, 1962, Ser. No. 
226,661 

6 Claims. (C. 24-6) 

This application is a division of my co-pending appli 
cation Serial No. 780,107 filed December 12, 1958 and 
entitled, "Banding Strip and Method for the Manufacture 
Thereof,' now abandoned. 

This invention relates to securing means for strip ma 
terial used for the binding of packages and more par 
ticularly to clips or "seals' for strapping or banding ma 
terial made from plastics. 

Steel banding or strapping is commonly used to encom 
pass and retain a plurality of objects and in packaging 
of heavy objects to protect the shipping container from 
breakage or damage. Such banding is usually made of 
inexpensive cold rolled steel strip, the free ends of which 
are secured by means of a clip and has proven to be an 
excellent means of protecting high density packages from 
damage and destruction in shipping. 
The steel bands heretofore employed have several 

drawbacks. The use of steel strapping can add signifi 
cantly to the weight of the package. In addition, sharp 
bends in the steel material tend to weaken it at the point 
of flexure so that not infrequently, bands will snap in the 
course of shipment. Another major disadvantage lies in 
the fact that the metal used is subject to corrosion and the 
corrosion products may disfigure the container and pos 
sibly damage the contents. Still another problem arises 
from the possibility of injury during the removal of the 
sharp edged steel from the package due to difficulties en 
countered in such removal particularly in the absence of 
proper tools. 

In view of these and other objectives, substitutes have 
been sought for the steel banding strip which would re 
tain the advantages of the banding and overcome the ob 
jections stated above. To this end, other materials in 
cluding special cords and various types of fiber reinforced 
plastic strips or tapes have been tried, but hitherto, none 
of the substitutes proposed have met with outstanding 
success because of high cost, inconvenience in use or 
manufacture, and difficulty in securing the banding strip 
to the package. 

It is an object of this invention to provide for low cost 
plastic banding strips, a securing means therefor which 
can be easily applied to packages and which can perform 
as well or better than steel banding under the abuse en 
countered in shipment and storage of the packages to 
which it is applied. 

This and other objects, benefits and advantages will 
become apparent from the following description and in 
conjunction with the accompanying drawings and claims: 
FIGURE 1 is a perspective view of a securing clip in 

accordance with the present invention as applied to a 
plastic banding strip for packages; 
FIGURE 2 is a plan view of a fragment of the band 

ing material; 
FIGURE 3 is a cross-section of the banding strip shown 

in FIGURE 2 taken along line 3-3 thereof; 
FIGURE 4 is a perspective view of a clip in accord 

ance with the present invention, used to secure the bend 
ing strip as it appears before crimping; 
FIGURE 5 is an enlarged plan view of the clip as 

it appears after being clinched about the ends of the 
banding strip; 
FIGURE 6 is a cross-section of the clipped band taken 
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2 
along line 6-6 of FIGURE 5 shown on an enlarged 
Scale; and 
FIGURE 7 is a view of the extrusion arrangement 

embodying a process for forming, stretching and orient 
ing the plastic strip with which this invention may be 
used. 
As may be seen from FIGURES 1, 2 and 3, the strap 

ping or banding strip 11 consists of an elongated band of 
material which may be applied to bundles or packages 
in the same manner as currently commercially available 
steel banding strip material. A suitable length of the 
strip material is wrapped around and encompasses the 
desired article or group of articles which may or may 
not have been previously enclosed in a wrapper or con 
tainer. Thus, by way of example, the strapping 11 as 
shown is applied to the package 10. Conventional band 
ing tools may be employed for stretching the band so 
that it tightly encompasses the package. The free ends 
of the strip 11 are secured by means of clip 12. The 
strip 11 is of substantially the same proportions in terms 
of width and thickness as the steel banding presently 
in general use. 
The clip element 12 is particularly adapted for use in 

conjunction with the banding strip 11. Said clip com 
prises a channel-shaped element of generally U-shaped 
cross-section having a web portion 14 from which leg 
portions 15 extend. The leg portions 15 are initially di 
rected at an acute angle with respect to the plane of the 
web so that they may be more readily clinched inwardly 
and toward the web. In clinching the clip, the free ends 
of the strip 11 are disposed within the channel portion 
of the clip and by use of a suitable clinching tool not 
shown, the leg portions 15 are folded inwardly and 
against the undersurface of the strip while simultaneously 
a series of transverse crimps or corrugations 16 are simula 
taneously impressed upon the flattened clip. As a con 
sequence of this, and as may be more clearly seen in FIG 
URES 5 and 6, the entire clip as well as the strip ends 
disposed therein are formed into a series of sinuous con 
volutions or corrugations which serve to firmly grip and 
retain the free ends of the strip against displacement 
without damaging the strip itself or subjecting it to any 
action which may cause deterioration in the ability of the 
strip to withstand the strains encountered in use. 
The banding strip 11 is advantageously formed by the 

extrusion process. FIGURE 7 illustrates the general ex 
trusion arrangement whereby this is accomplished. As 
may be seen in FIGURE 7, an extruder 17 which may 
be of conventional form, is equipped with a hopper 18 
into which the plastic material, to be more particularly 
hereinafter described, is fed in pellet form. The extruder 
17 melts the plastic material and expresses it through die 
section 19 which has a suitable die disposed therein pro 
vided with an opening in the desired shape for the forma 
tion of a strip 11 as shown in FIGURE 3. As the strip 
is conveyed away from the extrusion machine by means 
of the pull-off arrangement, to be more particularly de 
scribed, it is passed through a quench tank or similar 
arrangement 20 which subjects the strip to a cooling 
action and stabilizes it for further processing. In order 
to form the banding strip 11, only partial cooling is ac 
complished in the quench tank 20 and the strip thus 
partially cooled as by being passed through a bath of 
water at room temperature, is pulled by means of the 
orienting and stretching device designated generally by 
the numeral 29 so that the strip is stretched and oriented 
in order to impart to it the desired characteristics and 
to yield a sufficiently high strength material suitable for 
use as a banding strip. The stretching and orientation of 
the strip is accomplished by rotating the orienting and 
stretching rolls 21 of the orienting device 19 at a speed 
in excess of the rotational speed of the pull-off rolls 22 
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and in the same direction. The strip material is sub 
jected to a temperature below its softening point during 
this operation. For this purpose, a suitable heating ar 
rangement is provided in the region of the two pairs of 
rolls and therebetween. 
The plastic, polypropylene, which is a high molecular 

weight polymer of propylene with an ordered isotactic 
structure having a molecular weight in the range of 
10,000 to 200,000 is a particularly useful material for 
the formation of the banding strip of the present inven 
tion. There are a number of materials of this type com 
mercially available at the present time. Among them 
are the Moplen material made by the Montecatini Com 
pany of Italy and Profax material made by the Hercules 
Powder Company of Wilmington, Delaware. These mate 
rials when extruded and oriented by the method herein 
described result in a strip of properties particularly suit 
able for banding use. The product of the herein de 
scribed process results in a highly fibrous structure and 
is flexible so that it is capable of conforming to the shapes 
desired in packaging. 

Polypropylene strip material in the form herein em 
ployed has highly desirable characteristics which add 
materially to the strength of the band or strap. It is not 
subject to stress relaxation as are many other plastic 
materials and hence the tension applied to the band is 
maintained indefinitely. There is thus eliminated the 
tendency to creep present in other plastic materials where 
by in time the tension on the band drops to a fraction of 
the original value. The polypropylene strip formed as 
herein described has a much lower elastic modulus in ten 
sion and in flexure which means that the extent to which 
the material may be stretched to achieve a given level of 
tension in the band is much greater thereby permitting 
better control of the banding operation. The lower modu 
lus in flexure is the property which permits the material 
to bend easily and to conform to the shape of a package 
without causing large localized stress concentrations of 
the type that lead to premature failure often encountered 
in steel banding strip. 
Among the other advantages of the polypropylene 

material is its low specific gravity of 0.90, which makes 
it competitive with steel on a cost basis since the ultimate 
tensile strength is about the same as low carbon steel and 
it has about Ao the specific weight. The strip is extruded 
with smooth edges and hence the danger of accidental in 
jury is reduced. The material has less tendency to mar 
or scratch finished surfaces if the banding is applied di 
rectly to certain items. Furthermore, the material is 
highly resistant to the normally encountered environ 
ments. It will not corrode, and is resistant to mildew and 
to many of the commonly encountered chemicals such 
as acids and alkalis. 
The extrusion temperature for polypropylene, the pre 

ferred material of the present invention, is approximately 
400° F. at the die. The material is allowed to cool in 
a room temperature water bath before it passes through 
the pull-off rolls. The rates of speed of the pull-off de 
vice and orienting device are adjusted so that the mate 
rial is elongated between the range of 6 to 10 times its 
initial length while the material is maintained at a tem 
perature between 250 F. and 300 F. The elongation 
ratio of from 6:1 to 10:1 results in a draw down ratio 
of from 2/3:1 to 3:1. 
The very high degree of orientation obtained by this 

elongation process converts the strip to what is in effect 
a cemented bundle of long fibers. The elongation and 
orientation raises the tensile strength of the strip to the 
same levels that would be expected of twisted strand of 
highly oriented fibers of the plastic material. Since poly 
propylene exhibits the property of having almost a com 
pletely elastic response in tensile loading, i.e.: the mate 
rial obeys Hooke's law that the stress is proportional to 
the strain, it will make a good tensile member and will 
maintain tension around a package to which it is applied. 

IO 

5 

20 

30 

40 

45 

50 

60 

65 

70 

75 

4. 
This in contrast to the response of many other plastic 
materials which have a high degree of visco-elastic re 
sponse and will initially show a high stress level which 
falls rapidly with time and in addition show a high level 
viscous response which is commonly referred to as “cold 
flow.' The alteration of the strip to this fibrous struc 
ture by the orientation process is not visually apparent 
and the strip retains the convenience, handling ability 
and appearance of a flat tape. while providing the physi 
cal characteristics of a highly oriented multifibrous 
Structure, 

I have here shown and described a preferred embodi 
ment of my invention. It will be apparent, however, that 
this invention is not limited to this embodiment, and that 
many changes, additions and modifications can be made 
in connection therewith without departing from the spirit 
and Scope of the invention as herein disclosed and here 
after claimed. 

claim: 
1. A clip for strapping material made of a single band 

of Smooth plastic material comprising: a metal element 
having two substantially planar leg portions respectively 
joined to opposite sides of a substantially planar and 
rectangular intermediate portion, said leg portions being 
folded inwardly toward one another around overlapping 
portions of said band and being disposed substantially 
parallel to said intermediate portion and said overlapping 
band portions, said leg and intermediate portions having 
formed therein a plurality of corrugations which is sub 
stantially transverse to the longitudinal axis of said tape, 
the respective depths of said corrugations being at least 
a multiple of an integer other than one of the thickness 
of said band. 

2. The clip according to claim 1 wherein the thickness 
of said clip is . Substantially uniform at all points thereon. 

3. A clip assembly for strapping material consisting 
essentially of a single flat band of highly-oriented poly 
propylene, said clip comprising: a metal element having 
two substantially planar leg portions respectively joined 
to opposite sides of a substantially planar and rectangular 
intermediate portion, said leg portions being folded in 
wardly toward one another around overlapped portions 
of said band and being disposed substantially parallel to 
said intermediate portion and said overlapped portions, 
said leg and intermediate portions and the overlapped 
band portions enfolded therein having formed therein a 
plurality of transverse corrugations extending across said 
clip substantially from one of said sides of said inter 
mediate portion to the other, said sides remaining un 
broken and rectilinear despite said corrugations. 

4. The clip according to claim 3 wherein said corruga 
tions are characterized by at least three troughs. 

5. A clip for strapping material consisting essentially 
of a single band of highly-oriented polypropylene com 
prising: a metal element having two substantially planar 
and rectangular leg portions respectively joined to oppo 
site sides of a substantially rectangular and planar inter 
mediate web portion, said leg portions being folded in 
wardly toward one another to enclose overlapping por 
tions of said band, said overlapping portions being 
portions wherein an under face of one band portion con 
tacts an upper face of another band portion, said leg 
portions also being disposed substantially parallel to said 
intermediate web portion and said overlapping portions, 
said leg and intermediate web portions and said over 
lapped band portions having formed therein a plurality 
of transverse corrugations which do not break the sur 
faces of said clip and extend across said clip substantially 
from one of said sides to the other, said corrugations 
having a depth which is at least a multiple of an integer 
other than one of the thickness of said band, the pro 
jections of said sides being substantially rectilinear de 
spite said corrugations, said corrugations being respec 
tively uniform in depth throughout their lengths. 

6. The clip according to claim 5 wherein the distances 




