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INSULATED RESISTANCE UNIT

Harry L. Bradley, River Hills, Wis., assignor to .
Allen-Bradley Company, Milwaukee, Wis., a
,corporation of Wisconsin

Application October 9, 1935, Serial No. 44,226

4 Claims.

This invention relates to electrical resistance

" units, and patrticularly to the type used in radio

receiving apparatus. These units comprise a re-

sistance element, terminals for the element, and

g - wire leads fixed to the terminals for connecting

the unit in an electric circuit. In some instances,

there are no terminals as such, the wire leads

being attached directly to the ends of the re-
sistance element. )

10 The resistance element may be of the wire

. wound type or the lumped molded type in which

the element consists of a body molded or other-

wise formed of resistance material, and while

~ the invention is equally applicable to the wire

15 wound unit, only the lumped type of unit has

been shown.

In view of the importance of fixed resistances
in radio receivers, the industry has set high
-standards in the matter of accuracy and sta-
bility of resistance units. Coupled with these re-
quirements is an increasing demand for smaller
overall dimensions and lower cost. Meeting
these specifications, especially the item of cost,
taxed the ingenuity of the manufacturer of re-
sistance units to the utmost and left an exceed-
ingly slim margin of profit. : .

But this is net the full extent of the manu-
facturer’s problem. The small space available
in the modern receiver for its wiring has intro-
duced another difficulty. 'The unit must now be
insulated.
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So that this problem can be fully appreciated,

‘it is pointed out that if the unit is to be effectual-
ly insulated the wire leads for connecting the
unit in g circuit must be insulated as well as the
resistance element. Obviously, the leads must
be flexible. Hence, the insulation for the leads
must not interfere with their flexibility and the
insulating value of whatever insulating medium
is employed must not ‘be destroyed by the flexing
of the leads.  Also, to enable the rapid attach-
ment of the wire leads to the circuit terminals
by the cheap labor usually employed for the as-
sembly of radio receivers, the insulation for the
leads must be of such nature that the proper
length of lead can be instantly and easily ex-
posed or bared. This is necessitated by reason
of the fact that the distance between the circuit
terminals to which the wire leads are to be
soldered varies so that the standard length of
bare lead may be insufficient. _
Purthermore, any insulation which is pro-
vided must be a permanent part of the unit
so that as an article of sale, the resistor with
its insulation is one complete and composite
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“when applied to present requirements.

(CL 201—863)

unit, and above all, the insulation must be in-
expensive and capable of practical application to
the unit at a low cost. .

‘A poll of the heretofore known methods of pro-
viding insulation in the electrical art quickly 5
reveals the” inefficacy of these past methods
Of all
past schemes of providing insulation suitable for
a fixed resistance unit, the method of dipping
the unit in enamel or some other similar insu- 10
lating substance and then baking it, is the one
most commonly used. This method, however,
does not solve the problem.’ -

Tt is a known fact that enamel or varnish suit-

_able for insulating purposes will not flow prop- 15

erly to cover sharp corners. .Hence, the degree
of insulation afforded by this method is indefi-
nite and not reliable. Also, regardless of how
the insulating enamel or varnish is applied, it is
impossible to accurately determine the length of o9
lead covered. Moreover, a baked-on enamel or
varnish insulation interferes with the flexibility
of the leads and is cracked off in the necessary
handling of the unit and by the bending of the
leads during the installation of the unit. 25
Besides coating the unit with enamel or in-
sulating varnish, in some past instances a fab-
ric insulation has been used, but in these past
uses of . this form of insulation the fabric cov-
ering extended only over the resistance element gq
and not over the leads or terminals. This form
of insulation has been practically restricted to
wire wound units, and generally the terminals
of the unit were utilized to hold the fabric cover-

“ing in place. .

Another form of insulation for fixed resistance
units consisted of a tube of ceramic material en-
casing the resistance element of the unit with
overhanging end. portions extending out. over
the terminals of the unit, the ceramic shell being 4o .
held in place by the terminals. The deficiency of
this manner of providing insulation as well>as
that of the fabric covered resistance element in
the wire wound type is obvious. In both in-
stances, the wire leads were entirely bare. 45

In addition to the above noted methods of pro-
viding insulation for resistance units heretofore
used, manufacturers of radio receivers and radio
repairmen often slipped a length of so-called
«spaghetti” tubing insulation over both the re- 59
sistance element and the lead wires of the unit
where it was absolutely necessary to provide com-
plete insulation for the entire unit including the
wire leads. ; ) : e

“The impracticability of this manner of provid- 5%
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ing insulation is apparent. While it covered both
the resistance element and the wire leads and also
the terminals (if the unit had them), the insula-
tion was not a permanent part of the unit and
hence could not answer the present requirements.
However, this latter manner of providing insula-
tion, while but a makeshift was the best solution to
the problem of a completely insulated resistance
unit which the skilled worker could produce.

These expedients comprise substantially the
entire extent of the heretofore known ways of
providing insulation for fixed resistance units,
bub clearly they left the problem of providing a
permanently and completely insulated fixed re-
sistance unit comprising a resistance element
with leads attached thereto unsolved. In each of
these past attempts there were deficiencies which
precluded them from providing a satisfactory and
complete solution to the problem, but the indus-
try, although it recognized and appreciated the
-desirability and need for a completely insulated
unit in which the insulation was a permanent
part of the unit and flexible to permit the neces-
sary flexing of the leads, contented itself with
these “half measures” in the belief that a satis-
factory complete insulation could not be had.

It is thus the primary object of the present
invention to provide a fixed resistance unit which
is completely insulated and in which not only
the resistance element of the unit but also its
terminals and leads are covered with a suitable
insulation. )

Another reguirement which the trade has im-
posed upon the manufacturer of resistance units
is that the units be clearly marked as to resistance
value and tolerance. -

Hence, it is another object of this invention
to provide insulation for a fixed resistance unit
and its leads, the inherent charactéristics of
which are such that the insulation itself may be
utilized to provide the necessary code marking.

Another object of this invention is to provide
an insulating covering for fixed resistance units
having adjustable portiéns covering the wire
leads of the unit, the adjustment referred to be-
ing endwise to enable an additional length of
wire lead to be quickly and easily bared.

The above and other objects which will appear
as the description proceeds are attalned through
the use of a braided insulating sheath enclosing
the entire unit including the terminals and leads.

It has been found that through the use of a
conventional textile braiding machine, the gen-
eral construction of which is well known, it is

"possible to form g braided sheath about a re-

sistance unit, including its terminals and wire
leads, which has all the qualifications of & good

- insulation at an exceptionally low cost.
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In this manner, continuous production can be
maintained by feeding the uncovered units which
consist of a resistance element with wire leads
a. whed to the ends thereof directly or through
terminals, into the braiding machine in endwise
succession. The braiding machine is so adjusted
and operates in such a manner that the braided
fabric sheath is formed to fit snugly about the re-
sistance element of the unit regardless of what
its shape may be, and substantially closely about
the wire leads. The result is a resistance unit
having an insulating covering fitted to the con-
tour of the resistance element to be held thereby
against displacement while at the same time the
insulating covering for the leads is adjustable to
permit the proper length of lead to be instantly
bared.

2,079,369

The individual threads comprising the insulat-
ing sheath for ordinary purposes are of cotton
or rayon. In the event & higher insulating factor
is desired, the threads may be coated with rubber,
and while generally a single sheath affords ade-—
quate protection, special conditions and require-
ments may be easily met by providing two layers
of braided material.

Moreover, the individual threads of which the
insulating sheath is braided may be of different
colors and arranged In-such relationship as to
provide the desired marking for the unit, or a
single color combination may be employed and

" the necessary indicia for determining the resist-

ance value and tolerance of the unit may be pro-
vided by other means applied to the braided
sheath.

The accompanying drawings, which form a part
of this specification, illustrate several complete
examples of the physical embodiment of the in-
vention in its preferred and modified forms con-
structed according to the hest modes so far de-
vised - for the practical application of the princi-
ples thereof, and in which:

Figure 1 is a perspective view of a fixed resist-
ance unit illustrating the preferred embodiment
of the invention in which the resistance element
is of the lumped type and has a cylindrical shape
with the wiré leads projecting from the ends
thereof;

Figure 2 is a perspective view showing the
method of braiding the insulating sheath con-
tinuously about the units as they are fed in end-
wise succession into a braiding machine; .

Figure 3 is an enlarged detail view illustrating
the use of threads of different colors to indicate
the resistance value of the unit;

Figures 4 and 5 are perspective views of resist-
ance units constructed in accordance with this in-
vention and showing different methods of indi-
cating the resistance value thereof;

Figure 6 is a perspective view of a unit showing
one manner of indicating the tolerance of the
unit as by applying the indicating means to the
ends of the insulating material;

Pigure 7 is a perspective view of a resistance
unit of slightly modified construction with part
of its insulating sheath removed to show a differ-
ent method of attaching the wire leads to the re-
sistance element;

Figure 8 is a perspective view of part of a re-
sistance unit showing another manner of indi-
cating tolerance; ’

Figure 9 illustrates a slightly modified embodi-

.ment of the invention with the leads entirely in-

sulated;

Figures 10, 11, and 12 are perspective views
showing the application of the invention to re-
sistance units of different shapes;

PFigure 13 shows a length of connected units
as they leave the braiding machine and having
their leads overlapped;

Figure 14 shows how-the units may be joined in
endwise spaced relation by the insulating sheath;
and

Figure 15 is a view similar to Figure 14 but
showing the units welded together so that the
composite structure forms one continuous con-
ductor with spaced high resistance portions all
insulated by one continuous sheath.

. Referring now more particularly to the accom-
panying drawings in which like numerals indi-
cate like parts throughout the several views, the
numeral § designates the body or resistance ele-

_ment of a resistance unit of the lumped type.
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' The body or resistance element may be-molded of
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any suitable material and preferably has a sub-
stantially cylindrical shape. .

Attached to the opposite ends of the body 5
are flexible wire leads. 8. The manner in which

‘the leads 6 are secured to the body forms no part

of this invention., They may be attached by hav-
ing a portion thereof embedded in the body 5, or,
as shown in Figure 7, the wire may -be looped

-about and soldered to terminal caps T on the ends

of the unit. The terminal caps T may be provided
by spraying molten metal directly onto the body 5.

Enclosing the complete unit, including its ter- )

minal portions and all or a portion of the wire
leads, is a braided insulating sheath 8. This
sheath has & central portion 9 which snugly fits
the contour of the resistance element or body 5
and end portions 10 in which the leads 6 or a part

thereof are disposed. . These end portions 10 may

terminate short of the extreme ends of the leads
6, as specifically shown in Figure 1, or as shown
in Figure 9, may extend to the extreme ends of
the leads so that the leads are entirely covered.

Regardless of the shape or configuration of the
body 5, which as shown in Figures 10, 11, and 12,

may take any suitable form, the central portion-

9 of the insulation closely hugs the body and by
virtue of the abrupt change in size at the junc-
ture of the body and its leads, the insulation is

held against endwise movement on the body.

Where the body takes a cylindrical shape, which
has been found most preferable, and also with the
globular shaped body shown in Figure 12, the
insulation is free to. rotate about the body, but
in no event is it movable endwise on the body.

In this connection, it is to be noted that where
the body is of polygonal shape in cross section,
as shown in Figures 10 and 11, the ends of the body
have more or less sharply defined corners which

the insulation covering grips so that in these

forms of the invention no relative motion is per-

“mitted between the insulation covering and the

body of the unit.

In all instances, the end portions 10 of the in-
sulation are freely movable along the leads to per-
mit an additional length of lead to be instan-
taneously bared where desired for purposes of at-
tachment to a circuit terminal, and as will be
readily apparent, bending of the leads is in no-
wise interfered with nor is the insulation which
the covering provides affected by the bending of
the leads.

The method of forming the insulation about
the units is illustrated-in Figure 2. As here

shown, the uncovered units are fed down through

the ring {1 of a conventional textile braiding
machine in endwise succession and as they move

* through the ring, the insulation is braided there-

70

about. The units may be fed into the machine
in exact endwise succession, that is, with the
ends of their adjacent leads just contacting or
slightly spaced, or they may be first joined by
butt welding the ends of their leads so as to
provide one continuous unbroken chain which is
continuously fed into the braiding machine.

Tt has been found desirable, however, to feed
the units into the braiding machine with their
leads overlapping, as shown in Figure 2, and
the end of-the lead of one unit abutting against
the body of the other so as to maintain a definite
spaced relationship between the units equal to
the length of one lead wire.

As the units are fed down through the ring
{1 of the braiding machine, the individual threads
2 are braided by the functioning of the ma-

)
}

3

chine into a continucus sheath enclosing the
units. The specific construction of the braiding
machine forms no part of this invention and
has, therefore, not been shown, and furthermore,
any type of braiding machine capable of braid-
ing a tubular fabricated structure may be em-
ployed. The machine is so adjusted that the
end portions 10 of the insulating sheath fit closely
the overlapped leads 6 so that when the. units

are separated, the end portions 0 are quite free !

on the leads.

ot

As the braiding continues along and over the

leads to the point where the body 5§ is about
to be covered, the ring 1i is caused to shiff

downwardly by any suitable mechanism set in .

motion by a trip finger (not shown): actuated
by the body of the just covered unmit as it passes
the finger so that the pitch of the braiding is.
reduced and also the rate of feed is reduced
with the result that the weave is kept close even
though a larger diameter sheath is being braided.

At the completion of a central portion §, the
diameter of the braided sheath is abruptly re-
duced and the ring Il is restored to its initial
position so as to again cause the machine .to
braid at a steeper angle. Concomitantly with
the restoration. of the ring to its-initial position,
the. speed of the feed is also increased to what
it was.

The output of the weaving machine is a con-

tinuous strand of connected units, as shown in
Figure 13, and if desired, the units held together

by the continuous braid which forms the insu-

lation therefor may be rolled up on spools and
sold in this manner, or the individual units may
be separated by cutting the braid at a point
intermediate two adjacent bodies. Cutting the
fabric covering of the type shown in Figure 13
at this point automatically exposes one-half of
the length of each wire lead as shown in Fig-
ure 1. ‘ :

If the units are fed into the braiding machine
in endwise spaced relationship, that is, with the
ends of their adjacent leads in juxtaposition,
but not connected, the product of the braiding
machine is as shown in Figure 14. ‘This product
may also be rolled up and sold on spools or
may be cut into individual units and when so
cut the leads are completely covered, as shown
in Figure 9. -

By welding the ends of the leads together as
shown in Figure 15, the product of the braiding
machine is a continuous chain of resistance units,
or in other words, an insulated electrical con-
ductor having spaced portions of high resistance

.which may be sold in any desired length to be

cut into shorter lengths of any number of con-
nected units by the purchaser.

Code marking the units is effectually previded
for by using threads of different colors in such
relationship to each other that the result is an
insulating sheath composed of certain definite
colors arranged in a certain definite manner to
provide proper marking for the resistance value,
of the unit. In Figure 3, a unit coded in this
fashion is illustrated. A combination of three
colors is employed in this instance.

The predominant color is red and longitudinal
black stripes are provided with dots or small
areas of yellow therein. By reference to the
proper .code chart, the resistance value of the
unit provided with an insulating sheath colored

“in this manner can be readily determined.

The resistance value of the unit may also be
shown by indicating. numerically its resistance
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in ghms upon g paper sieeve i3 which may be
glued to the central portion 9 of the insulation,
as shown in Figure 4, or, if desired, a paper
sleeve 14 heving differently colored bands 5
delineated therson, as shown in Figure 5, may be
employed.

Tnasmuch 2s the resistance units are sold on
the basis of resistance value tolerance, it is also
preferable that this tolerance he indicated on

; the unit. The present invention lends itself ad-
miradly to this additional indicia, and in Fig-
ure § one manner of indicating tolerance ig

~5 heve shown, the extreme ends {6

s of the insulation are colored

from the rest of the unit
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at nature, the insulation pro-

will not trap moisture. Any

expelled {hrough the pores

ne appearance of the unit is

vreceding specification, several
8¢ embodiments of the invention have been shown
and specifically described and in each instance

8 lumped {ype of resistor is shown, it is to be

understood that the inventive concept is not to
. be restricted to this type of resistance unit. A
wire wound unit having a resistance element
with wire leads attached thereto also comes with-
in the scope of this invention.

The invention further embraces the provision
of-an insulating covering for capacitors and in-
ductors of thé iype now supplied to the radio
industry. These capacitors and inductors are
construected similar to the resistance units illus-
trated in that they comprise a body portion with
wire leads projecting from opposite ends there-

lces penetrate under the insu-,

of. Thus, as to their relationship to the insu-
lating covering, such capacitors and inductors
have the same characteristics as resistance units.

It iz further desired to point out that while in
the embodiments illustrated and described, only
a single layer of fabric insulation is provided and

. the insulating sheath lies directly against the

body of the unit, it is possible without deviating
from the scope of the invention to provide an
insulation of double thickness for special pur-
poses with both layers composed of either the
same material or of different materiais, and to
also provide the body of the unit under the fab-
ric covering with means for either circulating
air or with some other manner of providing heat
Insulation where high temperatures sre ant to
be developed by the unit.

What I claim as my invention is:

1. An insulating enclosure for electrical units
of the type described having a hody and wire
leads projecting from opposite ends thereof, the
body having a substantially greater iransverse
dimension than the diameter of the wire ieads,
said enclosure comprising a braided sheath hav-
ing a body covering portion fitted to the hody
and integral small diameter end portions over the
wire leads, the threads of the body covering por-
tion having s flat pitch and the threads of the
end porbions having a steep pitch so that the

4. As an article of manufacture an insulated
resistance unit comprising a resistance element

of the wire leads, and a fabric sheath covering
the resistance element and extending over the
wire leads, said sheath consisting of a medial
portion fitted to the resistance element and in-
tegral small diameter end portions over the wire
leads, the entire sheath being braided and all
portions thereof having a uniformly close weave:

3. As an article of manufacture an insulated
resistance unit comprising a resistance element,
with wire leads extending-from the ends there-
of, the resistance element having a substantially
greater fransverse dimension than the diameter
of the wire leads, and a fabric sheath covering
the resistance element and extending over the
wire leads, said sheath consisting of a medial
portion fitted to the resistance element and in-
tegral small diameter end portions over the wire
leads, the entire sheath being braided, angd the
threads cf the medial portion having a flat pitch
and the threads of the small diameter end por-
tions having a steep pitch so that the entire
sheath has a uniformly close weave.

4. As an article of manufacture, an insulated
resistance unit comprising a resistance element
with wire leads extending from the ends there-
1, the resistance element having a greater trans-
verse dimension than the diameter of the wire
leads, and a fabric sheath covering the resist-
ance element and extending over the wire leads,
said sheath consisting of a medial portion fitted
to the resistance element and integral small di-
ameter end portions over the wire leads, the en-
tire sheath being braided, and the threads of the
medial portion having a lesser pitch than the
threads of the small diameter end portions so
that the entire sheath has a uniformly close
weave.

HARRY L. BRADLEY.
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