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Claim. (C. 204-15) 

The present invention relates generally to a method 
for producing electrical resistance elements and the like, 
and relates more particularly to a method for producing 
non-corrosive wire wound electrical resistance elements. 

Heretofore, considerable difficulty has been encoun 
tered due to corrosion of bare wire portions of resistance 
elements. It is customary practice to employ a strip of 
Support material or card that is generally rectangular in 
cross-section, and to wind a plurality of convolutions of 
an insulated wire about this card. The card thereafter 
may be curved into a generally semi-circular configura 
tion or may be used flat. In any event, it is also a cus 
tomary practice to remove the insulatory coating, such 
as enamel, for example, from the windings and along a 
line overlying one edge of the card. A contact member 
or wiper arm is designed to travel along this exposed 
strip portion of the wire, with electrical connections be 
ing made with one end of the wire convolutions and with 
the contact member. In devices of this type, it is essen 
tial that the exposed portions of the convolutions be 
extremely clean and free from any undue roughness, in 
order, partially, that the contact member may freely and 
easily move along this exposed portion of the wire con 
volutions. 

In resistance elements of the class described, it is nec 
essary that the wire utilized therein have a relatively low 
temperature coefficient of expansion, a relatively high 
tensile strength and a high electrical resistivity relative 
to the ohms per circular mill foot. In order to fulfill such 
requirements, it is common practice to employ wires 
made from various nickel alloys or nickel-chromium al 
loys; however, Such alloys are frequently susceptible to 
corrosive action due to particular surrounding atmos 
pheric media, thus creating surface contamination and 
associated roughness on exposed portions of the convolu 
tions. Surface roughness on the exposed portions of the 
wire convolutions causes considerable electrical or elec 
tronic "noise' in devices incorporating potentiometers or 
the like in which such resistance elements are used. Such 
"noise” creates undesirable disturbances in the function 
and efficiency of these units and must accordingly be 
eliminated. 

This problem has been recognized for a considerable 
period of time; however, the solutions offered by the prior 
art have had several disadvantages. For example, it has 
been proposed that various precious metals be utilized 
in the manufacture of the Wire; however, the necessary 
and desirable factors set forth hereinbefore, relative to 
the wire used in resistance elements, cannot be met by 
precious or several other types of metals. In another 
instance, it has been proposed that wire used in such 
resistance elements be plated overall and then have a 
layer of insulating material applied thereto prior to wind 
ing upon a supporting card. This alleged solution to the 
problem presents certain disadvantages relative to the 
changed resistivity of the wire in accordance with the 
diameter thereof and accordingly, such overall plated 
wire is unsatisfactory for the present purpose. In addi 
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tion, overall plating of wire is extremely difficult to ac 
complish while still maintaining a uniform plating thick 
ness in order that the end product may be linear in func 
tion throughout the length thereof. 
A still further proposed solution to the present problem 

has been that of the disposition of the electrical resistance 
element in a liquid such as, for example, oil or various 
types of silicon liquids. While such immersion will pre 
vent most corrosive action on exposed portions of the 
wire convolutions, the presence of the liquid naturally in 
creases the torque or other force required to move the 
contact member over the surface of the exposed wire 
portions. In the present instance, it is necessary that the 
torque required for movement of the contact member be 
in the nature of .01 to .03 inch/ounces of torque input. 

Accordingly, it is one important object of the present 
invention to provide a novel method for producing re 
sistance elements having low corrosive characteristics. 
Another important object of the present invention is 

to provide a novel method for producing electrical re 
sistance elements wherein exposed portions of wire con 
volutions therein are rendered non-corrosive by plating 
With a precious metal. 
A further important object of the present invention is 

to provide a method for producing non-corrosive resist 
ance elements wherein the wire utilized therewith has a 
low coefficient of expansion, high tensile strength and 
high electrical resistivity as compared with normally cor 
rosive components of electrical resistance elements. 

Still another important object of the present invention 
is to provide a novel method for plating portions of wire 
utilized in electrical resistance elements. 
A still further important object of the present inven 

tion is to provide a novel method for producing electrical 
resistance elements wherein such elements have low elec 
trical or electronic "noise” creating characteristics. 

Another object of the invention is to provide a method 
for producing electrical resistance elements wherein por 
tions of wire convolutions are protected against corrosion 
by plating with precious metal and wherein a consistent 
foot to foot electrical resistance accurately is maintained. 
A further important object of the present invention is 

to provide a method of producing electrical resistance 
elements wherein the resulting end product is efficient, 
effective and reliable in operation and use. 

Other and further important objects of the present in 
vention will become apparent from the disclosures in the 
following detailed specification, appended claims and ac 
companying drawing, wherein: 

Figure 1 is an isometric view showing one form of 
electrical resistance element that may be manufactured 
by means of the process of the present invention; 

Fig. 2 is a greatly enlarged fragmentary sectional view 
through a portion of the wound wire convolutions imme 
diately after being applied to a supporting material; 

Fig. 3 is a view similar to Fig. 2 showing the wire con 
volutions substantially as they will appear in the next step 
in the process; 

Fig. 4 is a generally diagrammatic view showing the 
method of plating exposed portions of the wire convolu 
tions employed in the present process; 

Fig. 5 is an enlarged fragmentary sectional view similar 
to Fig. 3 showing the general appearance of the wire, 
plating and insulation following completion of the various 
steps in the present process; and 

Fig. 6 is a transverse sectional view taken as indicated 
by line 6-6, Fig. 5. 

With reference to the drawing, as shown in Fig. 1, a 
strip of support material 0 is adapted to be wound with 
a plurality of convolutions 11 of a composite insulatory 
coated wire 2. As shown, in this particular form of the 
invention, the card or support material 10 is generally 
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rectangular in cross-section and has longitudinally ex 
tending edges 13 and 14. The convolutions of the wire 
Overlying one of the edges, as, for example, edge 3 are 
adapted to be treated by means of the process-to be here 
inafter more fully described, and a contact member or 
wiper arm 15 is adapted for cooperation therewith. 
The base wire utilized in the present process may be 

of any suitable type having the desired characteristics in 
regard to a low coefficient of expansion, tensile strength 
and electrical resistivity, as hereinbefore described, such 
as the characteristics presented by various types of nickel 
chromium alloys. As shown in Fig. 2, the composite wire 
12 includes the main wire portion 6 having an insulatory 
coating of enamel or the like applied thereto as at 17. 
With the coated wire wound in the manner shown in Fig. 
2, is it common practice to employ either an abrasive or 
solvent to remove the insulatory coating from the curved 
portions of the convolutions overlying one of the edges 
of the card 10. In carrying forth the process of the pres 
ent invention, the coating 7 on the wire is removed 
from both rounded edges of the wire overlying both of 
the support material edges 3 and 14, so that the wire 
will appear generally as shown in Fig. 3. 

After removal of the wire insulatory coating 17, as 
shown in Fig. 3, a shorting strip of material 18 is posi 
tioned to overlie and interconnect the various convolu 
tions along one of the exposed edges thereof, in the par 
ticular illustration, edge 14. The shorting strip 8 may 
be of any desired material such as, for example, a con 
tinuous metallic strip, metallic wool or the iike. This 
shorting strip 18 may then be connected to one side of a 
suitable source of current by means of a lead 29. The 
card may thereafter be inverted, as shown in Fig. 4, and 
immersed a portion of its width into an electroplating 
solution 2 that may be retained in a suitable container 
22. The other side of the circuit is completed through 
a lead 23 and a plate 24 disposed in the solution 2. The 
electroplating solution 21 is derived from a precious 
metal Such as, for example, rhodium, gold, platinum or 
indium, with such precious metal being plated upon the 
exposed portions of the wire convolutions overlying the 
edge 13 of the support material 10. The coating 7 pro 
tects other portions of the wire convolutions from being 
effected by the plating action. It is to be understood, in 
this connection, that while the present invention is de 
scribed to include electroplating specifically, other forms 
of plating may be employed without departing from the 
spirit and scope hereof. 

In certain prior art situations, it has been proposed 
that the plating of certain portions of wire convolutions 
may be accomplished by applying one of the electroplat 
ing leads to one or both of the ends of the wire wound 
about the support material. While the plating may be 
accomplished in this manner, the inherent resistance of 
the wire prevents even application of the plating to all 
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of the various convolutions thereof, i. e. the convolutions 
adjacent the ends of the support material would be more 
heavily plated than the convolutions in the central area 
thereof. Such uneven plating would result in non-linear 
characteristics in the resultant electrical resistance ele 
ment. As set forth hereinbefore, in the present method, 
any uneven plating is avoided through use of the shorting 
strip 18 and the general application of current in a like 
manner to all of the wire convolutions. 

After the electroplating step in the process has been 
completed, the metallic shorting strip 18 is removed from 
its position overlying the exposed portions of the winding 
about the edge 14 of the support material 0. The por 
tion of the wire convolutions formerly in contact with 
the shorting strip 18 is thereafter reinsulated by applica 
tion of a continuous insulatory coating, as indicated at 25 
in Fig. 5. The completed resistance element will there 
after appear as shown in Fig. 5 with a plated layer of 
precious metal being disposed on the exposed portions of 
the wire as indicated at 26. Thus, the plating 26 is 
applied to the wire over a very short distance and only 
as shown with reference to Figs. 5 and 6, so that no 
appreciable change will be experienced in the resistivity 
of the wire, and that a smooth non-corrosive surface will 
be presented along which a contact member may operate. 

Having thus described the invention and the present 
embodiment thereof, it is desired to emphasize the fact 
that many modifications may be resorted to in a manner 
limited only by a just interpretation of the following 
claim. 
What is claimed is: 
A method of manufacturing electrical resistance ele 

ments comprising, in combination, the steps of: winding 
a plurality of convolutions of an insulated non-precious 
wire about an elongated rectangular support; removing 
insulation from said wire along entire transverse opposite 
edges of said support; electrically connecting all of said 
convolutions along one edge of said support; electroplat 
ing a precious metal on exposed portions of said wire 
along the other edge of said support; eliminating said 
electrical connecting; and reinsulating said convolutions 
along said one edge of said support. 
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