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Edward P. Andersen and Walter T, Dering, Livingsion,
NJ., _assignors, by mesne assignments, tc¢ Engel
dustries, Inc., Newark, N.J., a corporation of Dels

Filed Yan. 16, 1957, Ser, No. 634,465
3 Claims, (CL 174—117)

This invention relates to a nove] lead wire tape which
finds wutility in applications in which it is necessary to
subject a lead wire to great differences in temperature.

More particularly, the novel lead wire tape of this in-
vention finds application in connecting transducers to re-
cording instruments where the transducers are used on
rockets, missiles and the like. Transducers are custo-
marily cemented to the exterior metal skin of rockets or
missiles, and it is then necessary to run lead wires from
the transducers to the recording insitument mounted in-
side the rocket or missile body. The lead wires must be
cemented to the metal skin also since other forms of
bonding such as rivets and the like cannct be used.

As the rocket or missile travels through the air, the air
friction causes the metal skin to become exiremely hot
thereby resulting in expansion thereof and, accordingly,
it is necessary to compensate for the difforence between
the coefficient of expansion of the metal skin and the co-
efficient of expansion of the lead wire. Due to the wide
range of temperature to which the rocket or missile is sub-
jected, the difference in coefiicient of expansion between
the missile skin and the lead wire is sufficient o result
in the lead wire breaking or pulling loscse frem the con-
tacts unless provision is made to compensate Tor the dif-
ference in coefficient of expansicn.

In accordance with the present inventio:
ties resulting from this difference in coeff
sion are overcome by mounting the lead wire or wires on
a fabric tape. The tape may be formed fiom any type
of fiber which is unaffected by high ¢ peratures, such
as glass or quartz fiber and the like. -The tape is woven
with a relatively lcose mesh so that when it is affixed to
the skin of a missile, for example, a suitable cement will
flow through the interstices in the woven tape, thereby
securing the woven tape to the missile skin. The lead
wire or wires are sewed to the woven tape by means of
threads, which are formed from simi temiperature re-
sistant fibers to those used in the woven tape, and the
lead wire is secured to the tape in the form of a sinusoidal
curve, or any other curve taking a wave form, and thus
when the lead wire expands and coatracis, the expansion

the difficul-
ient of expan-

and contraction is taken up in a lateral rather than a lon-
gitudinal plane so that there is no possibility of the lead

wire breaking or ‘becoming detached from the contacts
or the surface to which it has been atiached. The iead
wire may be of any type desired, and may, for example,
consist of Constantan wire run axially through a cepper
tube, the Constantan lead wire being insulated from the
copper tube by means of an insulating material such as
aluminum oxide refractory dust swaged to a compact con-
dition between the two conductors. Other insulating ma-
terials such as glass or ceramic materials may also be
used.

The entire lead wire tape assembly may be bondad to
the metal skin of a missile or the like, using a suitable
bonding material such as a cement comprising a mizture
of silicone resin, mica, and cristobalite silica, such as
that described in copending application Serial No, 633,382,
filed January 10, 1957.

Referring to the accompaayin drawing in which one
2=} i

embodiment of the novel lead wire tape of the invention

o
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is shown, the device consists of the woven fabric tape
base 2, which is woven from glass or quertz fiber or the
Like, this tape base having a pair of coaxial cables 4 and
6 sewed thereto by means of the threads 8 and 18, The
cables are sewn to the woven tape base in the
a sinuscidal curve, or any other curve taking a
iorm, 8o that the adhesion of the coaxial cables
ape to a metal surface is not impaired due to the
rence in coefficient of expansion of the metal cables

hat of the metal surface.
the embodiment shown, the coaxial leads consist of
28 Constantan wire run axially through a copper
having a diameter of 8.043 inch, the Constantan lead
inum oxide
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being insulated from the outer tube by alum

.

refractory dusi swaged between the two ¢
It will be cbvious to those skilled i
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wd wire tape for high
an inelastic open wove

i means comp
vire for loosely sectirix
ally wave-like form,

aving a length over-
g said fabric which is g n the fabric base to
ich it is secured, wi atision and contrac-
2 of said wire cecurs in a lateral rather than a longi-
inal plane,

2. A jcad wire tape for I
on

30

prising an inelasiic open woven fabric

aterial selected from ihe groun consi

ing of glass
¢ resistant
7 low tem-

uariz fibers; at least one his
site wire, including an inner cond
re coefiicient of resistar

said con-
as comprising stitching
re for ioosely securing said

ly wave-like form, the wire

is secured, whereby the expan-
wire occurs in a lateral raiher

tudinal plane.
wire tape for high temperature applications

i an inelastic open woven fabric base made of
a maierial selected from the group consisting of glass and

ving a low temperature coefficient of resistance,
and means comprising stitching along the length of said
wire for loosely securing said wire to said base in a gen-
erally wave-like form, the wire having a length overly-

ing said fabric which is greater than the fabric base to
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55 Wwhich it is secured, whereby the expansion and contrac-
tion of said wire occurs in a lateral rather than a longi-
tudinal plane.
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