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UNITED STATES 

1994,967 

PATENT OFFICE 
1994,967 

METHOD OF FORMING RESISTORS 
Herman . Sklar, Coney Island, N. Y., assignor 
to Micanold Radio Corporation, Brooklyn, 
N. Y., a corporation of New York 
Application April 17, 

4. Claims. 

The invention relates to the manufacture of 
electrical resistors wherein the terminals of the 
resistor are embedded within a mass of resist 
ance material, and aims primarily to provide 

5 methods by which resistors of the above char 
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acter may be economically and rapidly produced 
in large quantities. Certain of the features of 
the invention are particularly applicable to hot 
molded resistors, while others are also applicable 
to cold molding processes, as hereinafter ex 
plained in greater detail in the following speci 
fication which, taken in conjunction with the 
accompanying drawings, illustrates an apparatus 
adapted to be used in forming resistors in ac 
Cordance with the invention, and certain steps 
Or stages in Such manufacture. In the draw 
ings 

Fig. 1 shows a plurality of resistor terminals 
carried by a Supporting and positioning strip 
adapted to be used as a part of the present in 
Wention. 

Fig. 2 is a view similar to Fig. 1 but showing 
the terminals projecting toward the right of the 
figure coated with a low resistance material, 
which may be used to facilitate good electrical 
contact between the terminals and the resist 
ance material proper. 

Fig. 3 is a plan view of a resistor terminal Sup 
porting frame adapted to be used in carrying 
Out the present invention, to support terminal 
holding strips of the character shown in Figs. 1. 
and 2, a portion of one of the plates forming part 
of such frame being cut away. 

Fig. 4 is a bottom plan view of an upper main 
molding die adapted to be used in carrying out 
the invention, and indicating in dotted lines the 
Operative position of the above mentioned frame 
in respect to Such die. 

Fig. 5 is a sectional view through said frame 
taken on the broken line 5-5 of Fig. 3, looking 
in the direction of the arrows. 

Fig. 6 is a plan view of a main molding die 
adapted to be used in carrying out the invention. 

Fig. 7 is a Sectional view through a pair of 
main molding dies, with the resistor terminal 
carrying frame in operative position therebe 
tween, and illustrating the position of the parts 
at the beginning of the molding operation. 

Fig. 8 is a view similar to Fig. 7 but showing 
the position of the parts at the completion of 
the molding operation. 

Fig. 9 is a fragmentary sectional view taken 
On line 9-9 of Fig. 8 looking in the direction 
of the arrows. 

1933, Seria No. 666,415 
(C, 201-63) 

Fig. 10 is a longitudinal Sectional view of a 
completed resistor unit, 
The invention is illustrated as applied to the 

manufacture of electrical resistor units of the 
type illustrated in Fig. 10, having a main body 
portion of suitable resistance material 1 which 
may be of any suitable composition, for example, 
Such as is known in the art having graphite, 
Carbon black and iron oxide serving as conduct 
ing material, with a Small percentage of high 
melting point wax, together with a binder con 
sisting of phenol formaldehyde, resin and as 
bestos or other suitable inert filler. Warious 
compositions suitable for the above purposes are 
well known in the art. 
Wire terminals 2 are embedded within the re 

sistance material 1 and usually project from the 
Opposite ends thereof as shown in Fig. 10; pref 
erably the terminals 2 are provided with en 
larged heads 3 and I prefer also to provide the 
embedded ends of the terminals with a low re 
Sistance coating 4 in order to insure a noiseless 
contact between the terminal 2 and the main 
body 1 of the resistor. The low resistance coat 
ing 4 may be, for example, of a composition simi 
lar to the main body portion 1 of the resistor, 
but with an increased percentage of conducting 
material therein, or an alloy of low melting point 
may be employed, or a composition containing 
graphite and a suitable binder. 
In forming resistors according to the invention 

in its preferred form, a series of resistor termi 
nails 2 are placed in properly positioned alined 
receSSes in a Supporting strip 5 of tape-like char 
acter as indicated in Fig. 1, the heads 3 of the 
terminals projecting out sidewise from the strip. 
This strip 5 if desired may be of paper and may 
Support the terminals in a manner similar to 
that employed for Supporting pointed pins in 
common use, or a metal strip may be employed 
where a terminal Support suitable for repeated 
uSe is desired. 
Tape-like Strips of the above character, carry 

ing the terminals in proper position, may read 
ily be obtained or produced in long lengths, usu 
aly in coil or roll form from which the desired 
lengths of strip may be cut off. 
While the resistor terminals are supported as 

above described, their ends 3 may be readily 
coated to form the low resisting coating 4, as 
indicated at the right of Fig. 2, for example by 
dipping the ends of the terminals in a low re 
Sistance composition while properly supported by 
Strip 5, or Spraying the composition thereon. 
With a large number of terminals so accurately 
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positioned and supported, the coating may be 
applied much more rapidly and accurately. 
A suitable number of strips 5 carrying the ter 

minals as aforesaid, are then ready to be placed 
in operative position between main molding dies 
6 and 7, of the character shown in Figs. 6 to 9. 
These dies are provided with opposed walls de 
fining Series of resistol' shaped recesses 8, three 
parallel rows of such recesses being shown in Fig. 
6, and at opposite ends of each recess 8 are pro 
vided grooves 9 adapted to receive the terminals 
2, when the strips 5 are placed in proper position 
between dies 6 and 7. 
I prefer to employ in connection with the strips 

5 a holding frame of the character shown in Figs. 
3 to 5, which is interposed between the main dies 
6 and 7 during the molding operation. This 
holding frame may consist of a pair of plate-like 
members 10 and 11 detachably fitting together in 
definite relationship, dowel pins 12 in plate 11 
being shown in Fig. 5 for this purpose, and fitting 
in holes 13 in plate 10. The strips 5 may also be 
provided with holes 14 engaging pins 12, which 
locate the resistor terminals 2 accurately in re 
spect to the holding frame, and the holding frame 
in turn may be accurately located in respect to 
the main dies 6 and l, as by means of the holes 
15 in the plates 10 and 11, which engage with the 
dowel pins 16 shown in Fig. 7 as mounted on the 
main die 7 and passing into dowel holes 17 in the 
lower main die 6. 

In the illustrated form of the invention the 
plates 10 and 11 of the terminal holding frame are 
provided with openings 18, which line up with 
the resistor shaped recesses 8 when the holding 
frame is placed in operative position, the walls of 
the plates adjacent said openings 18 Serving to 
hold the terminals 2 and their supporting strips 5 
Securely in position. The opposed walls of the 
main dies 6 and 7 are provided with interior de 
pressed portions 19 and marginal depressed por 
tions 20 adapted to receive the holding frame 
constituted by the plates 10 and 11, when the dies 
are forced together into the position shown in 
Fig. 8. This construction of the dies 6 and 7 
leaves lands 21 surrounding the resistor shaped 
receSSes 8, and the terminal receiving grooves 
9 are formed in these lands. 

Preferably the holding frame comprised of 
plates 10 and 11, and the terminal supporting 
Strip 5 are used in conjunction as above described, 
for the purpose of properly and securely posi 
tioning the resistor terminals in the mold, but 
it should be noted that the strips 5 may be em 
ployed alone for the above purposes, although 
when used conjointly with the frame they will 
better insure that the terminal strands are prop 
erly held and afford greater facility in handling. 
In forming resistors according to the present 

invention a plurality of “pills' or blocks 22 (Fig. 
8) of Suitable resistance material may be first 
placed in recesses 8 of main die 6, suitable means 
for rapidly performing such an operation being 
known in the art and accordingly not described 
in detail herein. A Suitable number of terminal 
supporting strips 5 (the heads 3 thereof being 
preferably first coated with a suitable material 
4), Will then be placed in engagement with the 
dowels 12 of plate 11 of the holding frame. In 
the use of the illustrated forms of main dies 6 and 
7, it will be noted that the terminal strip 5 
shown in Fig. 1, containing only a single series 
of terminals projecting from one side thereof, is 
suitable for use at the opposite side edges of the 
main dies, while the supporting strip 5 shown 

1994,967 
in Fig. 2, which is provided with two series of re 
sistor terminals in staggered relation and with 
their ends projecting from opposite sides of the 
strip, is suitable for positioning in the inter 
mediate recessed portions 19 of the main dies, one 
such strip 5 thereby serving both roWS of re 
sistor shaped recesses which are located on Oppo 
site sides thereof. 

After the strips 5 have been properly positioned 
on plate 11 as above described, the plate 10 may be 
placed in proper relation to the plate 1i and the 
resistor terminal holding frame thereby con 
stituted may be placed in proper position relative 
to the main dies 6 and 7, by engagement of 
holes 15 in the holding frame with dowels 16 of 
main die 7. In the illustrated form of the in 
vention screws 23 (Figs. 3, 5 and 9) pass through 
the plate 10 of the holding frame and holes 24 
in plate 1 into the main die thereby detach 
ably connecting the terminal holding frame to 
main die 7. 
The illustrated die construction is adapted to 

be used in a hot molding process, the dies 6 and 
7 being heated in such manner that the pills or 
blocks 22 of resistance material are quickly 
softened when placed in position, the result being 
that when pressure is applied to force the dies 
together from the position shown in Fig. 7 to 
that of Fig. 8, the resistance material readily 
flows in recess 8 in Such manner as to completely 
Surround the heads 3 of terminals 2, and embed 
the latter therein. It should be understood, how 
ever, that many of the features of the invention 
are also applicable to cold molding processes. 
The hot molding process, however, produces a re 
sistor having a glaze which affords a substantially 
moisture impervious Surface. 
After the molding operation has been completed 

and main dies 6 and 7 separated, the holding 
frame constituted by plates 10 and 11 carrying 
the completed resistor units may be detached 
from die 7, and plates 10 and 11 separated to allow 
removal therefrom of the completed resistor 
units, which are then Supported by the strips 5. 
Subsequent handling of the resistors is much 
facilitated by having a large number of them. Sup 
ported in the above manner, and yet the indi 
vidual resistors are easily separable from the 
strips 5 whenever desired. 
While a specific apparatus and mode of pro 

cedure have been described above, it should be 
understood that many changes may be made 
therein without departing from the essentials 
of the invention as Set forth in the appended 
claims. 
I claim: 
1. A process of the character described for 

forming resistors which includes penetrating a 
plurality of resistor terminal strands laterally 
into a tape-like strip so that such strands pro 
ject Outwardly from a side edge of said strip, 
placing the strip, so carrying said strands, ad 
jacent a plurality of blocks of moldable resistance 
material to position the projecting ends of such 
terminal strands alongside of such blocks, and 
applying heat and pressure to embed projecting 
portions of Said strands in the resistance mate 
rial and thereby form a plurality of resistor units 
having terminals detachably connected together 
by said strip. 

2. A process of the character described for 
forming resistors which includes penetrating a 
plurality of reistor terminal strands laterally 
into a tape-like strip so that such strands pro 
ject outwardly from a side edge of said strip 
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and molding bodies of resistance material re 
spectively about projecting portions of said 
terminal strands, thereby to form a plurality of 
resistor units having terminals which are con 
nected together by said tape-like strip. 

3. In combination, a plurality of electrical re 
sistor units each including a resistor body having 
terminal strands projecting respectively from 
the opposite ends thereof, and tape-like strips 
also located respectively adjacent the opposite 
ends of Said units, the said terminal strands of 
said units detachably penetrating and being con 
nected together by the aforesaid strips which 
are respectively adjacent thereto. 

4. A process of the character described for 
forming resistors which includes positioning a 
plurality of resistor terminal strands projecting 
laterally therefrom, between mating dies having 
a series of resistor-shaped recesses, in such man 
ner that said terminal strands project respectively 
into such recesses, molding resistance material 
about the portions of said terminal strands which 
are so positioned in said recesses, and then 
stripping said strips carrying the resistor units 10 
thereby formed, from the molding recesses. 

HERMAN L, SKAR. 



CERTIFICATE OF CORRECTION. 
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