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ABSTRACT: A multilamina tape in which a ?rst lamina has 
the property of substantial contraction and a second lamina 
attached thereto has the property of negligible contraction 
resulting in a coiling of the tape during contraction of the ?rst 
lamina. The ?rst lamina may be heat-, chemical- or radiation 
shrinkable. A preferred embodiment employs a linearly 
prcstretched thermoplastic with a memory for its normal con 
?guration to which it shrinks upon being activated to reach its 
plastic state with heat. The second lamina is formablc thereby 
assuming a coiled con?guration and may be serrated to pro 
vide a controlled direction of coil, ease of coiling due to in’ 
creased ?exibility in the direction of coiling and transverse 
rigidity perpendicular to the direction of coiling. Adhesive 
-—heat, solvent or pressure activated—on the innermost sur 
face of the coiled con?guration serves to bond the coil to itself 
and to items contained thereby to form a permanent wrap or 
tie. 
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CLAMPING TAPE 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

Securing devices for securing wire and cable bundles and 
the like. 

2. Description of the Prior Art 
The necessity for joining together at frequent intervals a 

varying group of parallel wires has grown with the advent of 
sophisticated electrical and electronic devices. The more in 
volved the circuitry and the more sensitive the circuit com 
ponents to esthetics, compactness, and ?eld interactions, the 
greater has become this need for neat, easily formed har 
nesses. 

The common means for joining wires into bundles in the 
past have included rudimentary and laborious hand-tying with 
lacing cord, plastic strap and buckle arrangements and adhe 
sive tapes. To one extent or another, each of the common 
means has required a manual looping of the string, strap or ad 
hesive tape around the wire bundle, a matter of dif?culty par 
ticularly in close and delicate quarters. 

SUMMARY OF THE INVENTION 

Accordingly, the present invention provides a clamping 
means for circumferentially clamping groups of objects, yet 
requiring an operation from one side only‘. The clamping 
means of the present invention is self-adapting to varying 
shapes and sizes of members to be clamped. 

Brie?y, and not by way of limitation, the present invention 
comprises a‘ tape having at least two laminae of different coef 
?cients of contraction joined to prevent interlamina relative 
movement during contraction. 
A ?rst lamina has the property of extreme contraction in a 

preferential direction. The second formable lamina will not 
contract to any meaningful degree. Contraction of the ?rst 
causes coiling of the composite tape with the ?rst lamina on 
the interior (smallest radius). The second lamina has serra 
tions to provide rigidity parallel to the serrations and ?exible 
formability normal to the serrations in the lamina plane. 

Contraction of the ?rst lamina is caused by selected applica 
tion of energy suf?cient to cause the ?rst lamina to contract 
and transmit a compressive force on the inner ?bers of the 
second lamina thereby causing both to assume a coiled con 
?guration. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. I is a planview of a fragmentary length of a two 
laminae clamping tape in accordance with the present inven 
tion. 

FIG. IA is a cross-sectional view taken‘across line lA-lA 
of FIG. 1 and showing a ?rst form of the invention in ‘which 
the second lamina has a continuous upper surface for joining 
to the ?rst lamina. 

FIG. 2 is a pictorial view of a group of wires held by a 
clamping tape in accordance with a second form of the 
present invention. 

FIG. 3 is an enlarged cross-sectional view similar to that of 
FIG. IA but of a second form of the invention in which the 
upper surface of the second lamina is serrated in sawtooth 
fashion. 

FIG. 4 is a cross-sectional view taken across line 4—-4 of 
FIG. 3 showing the upper surface of the formable lamina of 
the second form of the present invention showing the 
direction of the compressive forces imparted by the ?rst, 
shrinkable, lamina. 

FIG. 5 is a view similar to that of FIG. 4 showing the upper 
surface of the formable lamina of a third form of the present 
invention showing the oblique direction of the serrations and 
the oblique orientation of the compressive forces upon con 
traction of the ?rst lamina. 

FIG. 6 is a pictorial view of a group of wires held by a 
clamping tape in accordance with a third form of the present 
invention. 
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FIG. 7 is a cross-sectional view similar to that of FIG. 3 but 

showing a fourth form of the invention. 
FIG. 8 is a cross-sectional view similar to that of FIG. 3 but 

showing a ?fth form of the invention. 
FIG. 9 is a side view of the clamping tape of FIG. 8 in its 

clamping con?guration. 
FIG. 10 is an enlarged plan view of a fragmentary length of 

clamping tape in accordance with another form of the present 
invention. 

FIG. I1 is a cross-sectional view taken across line I I— ll of 
FIG. 10. 

FIG. 12 is a cross-sectional view taken across line 12-12 of 
FIG. 11. 

FIG. 13 is a side view of the clamping tape of FIG. 10 in its 
clamping con?guration. 

DESCRIPTION OF PREFERRED EMBODIMENTS OF THE 
INVENTION 

Referring to the drawing, the clamping tape 10 of the 
present invention is provided with a ?rst, contractable lamina 
I2 and a second, formable, lamina 14 joined thereto. In a ?rst 
form of the invention, as shown in FIG. 3, there are no other 
operative laminae although various coatings may be applied 
for protection, identi?cation or adhesion. 

Contractable lamina 12 has the property, whether an at 
tribute of its material or an attribute of a previous operation, 
of rapid contraction under controlled application of energy 
such as chemical radiation (particle or electromagnetic) or, 
preferably, thermal. Contraction is essentially linearly of the 
tape and transverse contraction should be minimal; it could be 
eliminated or minimized by a previous operation in prepara 
tion of this material. An example of such a previous operation 
is to prestretch the material linearly in the presence of radia 
tion. Examples of materials suitable to the preferred contrac 
tion by heat are ?lms of Neoprene, Mylar, Te?on (all trade 
marks of E. I. duPont de Nemours and Company, the ?rst for a 
synthetic rubber, the second for a polyester and the third for a 
tetra?uoroethylene), Penntube l and II (trademark of 
Pennsylvania Fluorocarbon Co. Inc. for a ?uorinated ethyl 
propylene), Cryovac (trademark of W. R. Grace & Co. for a 
polyethylene and polypropolene composition) and Reynolon 
(a trademark of Reynolds Metal Co. for a preferentially 
oriented polyvinyl chloride). The application of controlled 
amounts of heat to the energy level of material plasticity but 
not to the point at which the material loses its memory for its 
prestretched dimensions will cause contractable lamina I2 to 
contract, sometimes as much as 50 to 70 percent of its original 
stretched dimensions. 

Formable lamina 14 has the properties of relatively easy for 
mation to a con?guration which it holds without a memory of 
any prior con?guration and of negligible contraction as com~ 
pared to contractable lamina 12. Examples of materials suita 
ble for formable lamina I4 are thin metals or semirigid plastics 
such as vinyl, polyvinyl chloride, polypropylene, styrene, 
Neoprene, Lexan (a trademark of General Electric Company) 
and nylon. 

Formable lamina 14 may be ?at as shown in FIG. 1A or may 
be provided with a serrated upper surface 14a in which the 
peaks of the serrations de?ne a substantially planar surface to 
which contractable lamina I2 is permanently affixed. In the 
second form of the present invention as shown in FIG. 4, the 
serrations are transverse of the tape longitude; in the third 
form of the invention as shown in FIG. 5, the serrations run at 
an oblique angle from the transverse. The serrations provide a 
rigidity in a direction parallel to each serration, and a ?exibili 
ty in a direction perpendicular to each serration, both 
directions being in the plane of formable lamina I4. The 
preferred direction of contraction of lamina I2 is properly 
oriented to always contract perpendicular to the serrations. 
Accordingly, there is controlled curving or looping during 
contraction of contractable lamina 12. In the second form of 
the invention tape I0 is caused to loop spirally about itself as 
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shown in FlG. 2 and extended lengths of the tape will continue 
to spiral in ever increasing radii with the tape encircling itself 
repeatedly until exhausted. ln the third form of the invention 
the tape will loop helically as shown in FIG. 6 rather than as 
sume the spiral of the second form. Extended lengths of the 
third form of the tape will form a helix substantially coaxial 
with the members (wires in FIG. 6) to be joined. Top surface 
15 of lamina 12 is coated with an adhesive, chemical or ther 
mal activation of which causes it to bond to the surfaces it 
contacts after the looping has occurred thereby forming a per 
manent wrap. 
Both the second and third forms of the invention are shown 

to have serrations on upper surface 140 of formable lamina 14 
only. In the ?fth form of the invention as shown in FIG. 8, 
formable lamina 14 is shown to have its serrations constitute 
the entire formable lamina which is therefore sharply corru 
gated. Such full serrations may run transverse of the tape lon 
gitude or angularly with respect thereto; in the coiled showing 
of the ?fth form of the invention in FIG. 9 it is clear that trans 
verse corrugations'have produced the spiral. The form of the 
invention shown in FIG. 10 utilizes a contractable lamina 12 
which is narrower than formable lamina l4 and which rests in 
a central channel formed in upper surface 14a between shoul 
ders or side serrations 14c which rise slightly above surface 
14a. Bottom surface 14b of formable lamina 14 is also ser 
rated. With transverse serrations this form of the invention 
will form a spiral coil as shown in H0. 13. The overlapping 
portions of the spiral will tend to engage each other to prevent 
slipping, lower serrations 14b being exposed to secure shoul 
ders 140. 
The fourth form of the invention shown in FIG. 7 is substan 

tially similar to the preceding forms of the invention, having 
contractable lamina 12 and formable lamina 14. Additionally, 
the fourth form of the invention is provided ‘with a third 
lamina having the general properties of the formable (second) 
lamina but with an even smaller rate of contraction. 

Joining of the various laminae may be such means as adhe 
sives, rivets, or welding of the impact, ultrasonic or solvent 
varieties. 
While the foregoing is illustrative of preferred embodiments 

and forms of the invention, it is clear and other forms and em 
bodiments may be had within the broad teaching of the disclo 
sure and the broad scope of the appended claims. For exam 
ple, the third lamina has been shown in FIG. 7 to be a bottom 
layer to the preceding forms of the invention. Clearly, the 
third lamina may be applied to the ?fth form of the invention 
in FIG. 8 and thereby present a smooth lower surface. 
What is claimed is: 
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l. A multilamina tape, comprising: 
a. at least two strips which are laminated together, 
b. one of said strips being linearly contractable relative to 

the other strip, 
c. to impress a curved form upon both strips, 
d. said other strip being provided with a continuum of paral 

lel serrations, 
e. to control the direction of curvature of said tape. 
2. A multilamina tape in accordance with claim 1, wherein 
a. said continuum of parallel serrations are disposed trans 

versely of the tape longitude. 
3. A multilamina tape in accordance with claim 1, wherein: 
a. said continuum of parallel serrations arc angularly 

disposed with respect to the tape longitude. 
4. A multilamina tape in accordance with claim I, wherein: 
a. the uppermost portions of the serrations continuum 
de?nes a substantially planar surface to which the linearly 
contractable strip is joined, 

b. to prevent interlamina movement. 
5. A multilamina tape in accordance with claim 4, wherein: 
a. said laminae are joined by ultrasonic welding. 
6. A multilamina tape in accordance with claim 4, wherein: 
a. said laminae are joined by solvent welding. 
7. A multilamina tape in accordance with claim 4, wherein: 
a. said laminae are joined by impact welding. 
8. A_multil_amina tape in accordance with claim 4, wherein: 
a. said laminae are joined by riveting. 
9. A multilamina tape in accordance with claim 1, wherein: 
a. the voids formed by said continuum of serrations are 

?lled with an adhesive, 
b. which is squeezed from said voids upon coiling of said 

tape to coat adjacent surfaces. 
10. A multilamina tape in accordance with claim 9, 

wherein: 
a. said adhesive is thermally activated. 
11. A multilamina tape in accordance with claim 9, 

wherein: 
a. said adhesive is air-setting. 
12. A multilamina tape, comprising: 
a. at least two strips which are laminated together, 
b. one of said strips being linearly contractable relative to 

the other strip, 
c. to impress a curved form upon both strips, 
d. said other strip being provided with a serrated exposed 

surface, 
e. to provide locking teeth which prevent a coil from open 

ing. 


