
Dec. 24, 1957 J. H. KOHLER 2,817,738 
PRECISION RESISTOR 

Filed April 27, 1955 

k2 a 4. 
2 

2 1 

- 12%/16%aar BY 

246 (12-2011/-, 
aZ72a2/2/ 

I 

  

  

  

  

  

  

    

  



* United States Patent Office 2,817,738 
Patented Dec. 24, 1957 

2,817,738 
PRECISION RESISTOR 

John H. Kohler, Paterson, N.J., assignor to Shallite, Inc., 
Paterson, N.J., a corporation of New Jersey 

Application April 27, 1955, Serial No. 504,129 
5 Claims. (Cl. 201-64) 

The present invention relates to a precision resistor 
and more particularly to an encased wire type precision 
resistor. 
Encased or encapsulated wire type precision resistors 

are employed in connection with D. C. amplifiers, com 
puting Systems, low speed linear Sweep generators, multi- : 
vibrators and other precision mechanisms requiring very 
IoW resistance tolerances of, for example, plus or minis 
1% or better. The resistors are required to exhibit excel 
ent stability and durability in view of the exactitudes 
necessary for critical response mechanisms such as elec 
tronic computating systems, and the like. 

For mass production purposes resistors of the deposited 
film type have been proposed and employed, since manu 
facture thereof is considerably simplified in comparison 
with the wound wire type resistors. However, it has 
been found that such deposited film type resistors are 
not Suitably stable especially under certain operating con 
ditions which subject the thin deposit film to molecular 
changes which deleteriously affect the resistor stability. 
Otherwise, the film is subject to breakage due to differ 
ences in coefficient of expansion between the film and its 
Support. 

While wire wound resistors do not possess such dis 
(advantages, they are more difficult to manufacture. 
Apart from the manufacturing aspect, wire wound re 
Sistors as heretofore provided are still short of optimum 
function with regard to stability and precision response. 

Conventional encased or encapsulated wire wound re 
Sistors are Inade by providing a hollow cylindrical core 
of plastic or other insulating or dielectric material, for 
example in the form of a bobbin or spool, upon which 
the wire is wound. Spaced terminals are connected to 
the ends of the wire and the windings are encased or 
encapsulated, for example, by molding a plastic encase 
ment about the cored wire leaving the terminals ex 
posed. In the molding process a pouring gate is em 
ployed in the forming of the encasement, said pouring 
gate being positioned between the terminals. Uponsetting 
of the plastic, the encased resistor is removed and the 
encasement is characterized by a continuous substan 
tially rough raised ridge or raised body between the 
terminals and constitutes the shortest path between the 
terminals. The pouring gate is always employed to pro 
vide an excess of encasing material since the plastic 
shrinks on setting. In view of the shrinkage, the top 
of the raised ridge or raised body, which is formed by the 
excess plastic, has an uneven concave surface. Under 
humid conditions or temperature conditions associated 
with the ambient atmosphere, the raised ridge or bar is 
subjected to the condensation of moisture thereon. In 
view of the concavity and uneveness of the ridge surface, 
the moisture is retained in the shortest path between the 
resistor terminals and constitutes a conductive path. 
Such a conductive path is detrimental to the resistance 
stability. For example, if the resistor is rated at 1 
negohn resistance, the conductive path between the 
terminals, occasioned by the condensed moisture, Will 
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vary the rated figure, and instead of having a stable 1 
megohm rating, the resistance will have a value below 
the rated resistance. It will be apparent that such non 
stability will deleteriously affect the operation of especial 
ly highly sensitive apparatus. 
Apart from the above, manufacturers of conventional 

wire wound precision resistors are confronted with a 
tedious assembling problem in connection with the posi 
tioning of the terminals in parallel alignment and spaced 
laterally along the axis of the wire coil or the bobbin 
or spool core. The terminal member consists of a flat 
ring or apertured plate with a terminal arm or post radiat 
ing outwardly therefrom. The ring is usually cemented 
onto the outer spool or bobbin flanges, or an auxiliary 
washer is used to hold the terminal ring portion against 
the outer spool flanges with the axially spaced terminal 
arms in parallel alignment. In the cementing operation or 
the application of the washer, the axial alignment of the 
terminal posts or arms is not assured unless extreme care 
is exercised to avoid movement of the arms, which move 
ment takes the terminal arms out of alignment. Also, 
during the handling of the wire wound core prior to mold 
ing, the connection of the wire to the terminal arm is 
subject to breakage upon movement of the terminal arm, 
since the wire is generally of very small diameter and 
limited tensile strength. . . . 

It is an object of the present invention to provide an 
encased wire-type resistor. It is another object to provide 
an encased wire-type precision resistor characterized by 
high electrical stability and durability. It is a further 
object of the present invention to provide a precision re 
sistor of a structure wherein any internal strains or the 
causes thereof are easily ascertained. It is still another 
object of this invention to provide a bubble-free encase 
ment for the resistor herein contemplated in order to ob 
tain an encasement free of heat sinks which tend to 
break down the encasement. It is a still further object to 
provide a precision resistor characterized by excellent 
electrical continuity, high mechanical strength, and an im 
proved surface structure between the spaced terminals 
thereof. Other objects of the present invention will be 
come apparent from the description hereinafter following 
and the drawings forming a part hereof, in which 

Fig. 1 is a cross-sectional view of a wire wound bobbin, 
Fig. 2 is an end view of the bobbin of Fig. 1, 
Fig. 3 is an elevational view of a terminal member 

according to this invention, 
Fig. 4 is an end view showing the terminal member 

of Fig. 3 applied to the bobbin of Figs. 1 and 2, and 
Fig. 5 is an elevational side view of a completed pre 

cision resistor according to this invention. 
The present invention deals with an encased wire wound 

precision resistor comprising an improved encasement 
structure adapted to provide high resistor stability and 
freedom from susceptibility to extraneous conditions af 
fecting resistance stability, constructed to provide a means 
for easily ascertaining internal strains detrimental for 
optimum operability, and otherwise constructed to pro 
vide accurate assembly of the component parts. 

Referring to Fig. 1, the precision resistor assembly is 
initiated by providing a spool and preferably a bobbin 
composed of a substantially transparent material, e. g. 

transparent or translucent plastic material, comprising a 
tubular or cylindrical core 2 provided with a plurality of 
axially spaced fins, for example fins 3, 4, 5, 6 and 7, with 
the core 1 extending beyond the outermost fins, e. g. 
fins 3 and 7, on both ends of the bobbin to provide ter 
minal hubs 8 and 9 on both ends of the bobbin. The 
hubs 8 and 9 are provided with radial spaced notches 
10, 11 and 12, and, preferably, the fins are provided 
with slots 13 and 14 from the periphery thereof to the 
core substantially as illustrated by Fig. 2 so that a wire 
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winding 15 may, by means of said slots, be alternately 
wound in opposite directions on the core between the 
said fins. It is apparent from the drawings that the slots 
13 and 14 are cut through the fins so as to be in tangen 
tial relationship with the core 2. This is an important 
embodiment because otherwise, e.g. when the slot is nor 
mal to the core axis, the thin coat of insulation on the sin 
gle wire crossing the slot from one winding to another 
along the core is subject to wear by the wire turns rubbing 
against the single cross-over wire and the single wire rub 
bing against the wall of the fin. With the tangential slot, 
the single cross-over wire lies only in the slot until it 
contacts the core and does not press against the wall of 
the fin, whereby the said cross-over wire is not subject 
to rubbing by the subsequent winding on the core sec 
tion. Prior to, or subsequent to the winding of the wire 
15 in the core 2, a terminal post 16 is positioned in both 
hubs 8 and 9 in abutment with the outermost fins or 
flanges 3 and 7, as illustrated by Fig. 3. 
The terminal member 16 is constructed to particularly 

cooperate with the notches 10, 11 and 2, and compris 
ing an apertured flat plate or flat ring 17 with the termi 
nal post 16 extending outwardly therefrom with spurs 
or teeth 18, 19 and 20 directed toward the center of said 
ring 17 and dimensioned to engage the notches 10, 11 
and 12 as illustrated by Fig. 4. The notches may be 
formed by forcing the ring 17 onto the hubs so that the 
teeth 18, 19 and 20 cut into said hubs forming said 
notches. The post or arm 16 is placed advantageously 
with an aperture 21 in an end portion thereof to facilitate 
the connection of a wire conductor to the post 16. With 
the above described cooperating notches and spurs, it is 
apparent that the terminal post is mechanically immo 
bilized in an exact position, e. g. in spaced lateral par 
allel alignment along the axis of the core 2. Further 
more, the mechanical immobilization secures the termi 
nal post against movement during the subsequent assem 
bly of the resistor. Either prior to or subsequent to the 
positioning of the terminal post onto the hubs 8 and 9, 
a wire is wound on the bobbin in core between the fins 
and preferably wound in one direction between one pair 
of fins and in an opposite direction between another pair 
of fins with the continuous wire passing through the slots 
13 or 14. In order to assure accurate continuity and 
a Secure electrical connection between the wire winding 
15 and a terminal member 16, a conductive metal strip 
22 is welded to the ring 17 as shown by Figs. 3 and 4, 
and the free end of which is bent over upon itself to grip 
an end of the winding 15 therebetween to provide a me 
chanical lock as well as a supplemental weld or solder 
lock after being so mechanically locked. 
Having Secured the terminal posts 16 on the hubs 8 

and 9 adjacent the fins 3 and 7, and mechanically inter 
locked as above described in electrical connection with 
the winding 15, the wire bobbin is provided with a sub 
stantially cylindrical and transparent molded casement 
23, e. g. a plastic casement, provided with terminal plas 
tic lugs 24 and 25 extending outwardly therefrom about 
the terminal posts 16 and reinforcing the said terminal 
posts. 

In order to eliminate the possibility of a moisture con 
ductive path between the terminal posts 16, at least a 
part of the casement surface between the terminals 16 
is provided with a smooth surface and preferably a con 
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A. 
vex surface coinciding or corresponding with the periph 
ery of the casement as at 26 and 27. The pour gate rem 
nant or raised ridge 28 may or may not be eliminated as 
long as the smooth surface 26 or 27 is present since such 
Smooth surface precludes the possibility of moisture re 
tention thereon and interrupts an irregular surface be 
tween the terminal posts so that no continuous conductive 
moisture path can form between the terminals. 
The above described resistor construction assures high 

quality production, offers complete visibility of the in 
tericr, e. g. windings, connections, terminals, etc., re 
Sulting from the use of the transparent plastic encapsu 
lating material. This feature assists materially in pre 
cluding service failures due to internal strains. The 
bobbin, the material filling the spaces between the spaced 
fins of the wound bobbin, and the material encapsulat 
ing and embedding the wound and filled hobbin in the 
form of a molded substantially cylindrical casement, are 
preferably of the same material assuring compatibility 
and adherence of the materials to each other. No mois 
ture path at the joining of the materials is possible. If 
momentarily overheated due to high current surges, no 
cracks or fissures will appear, due to the various parts 
having the same coefficient of expansion and the encase 
ment being a bubble-free encasement. 

it is apparent that modifications of the resistor herein 
described are contemplated within the scope of the ap 
pended claims and that the illustrations are representa 
tive of the structural features within the scope of the 
invention. 
What I claim is: 
1. An electrical resistor comprising a longitudinal core, 

a wire winding on said core, end portions of said core 
being free of said winding, notches on said free ends 
Spaced along the periphery of said free ends, a pair of 
terminal members, said terminal members comprising a 
ring member with an arm extending outwardly there 
from, a tooth member on said ring projecting inwardly 
thereof, said tooth members engaging said notches, said 
winding being electrically connected to said terminal 
members, and a substantially transparent material en 
casing said winding and said rings. 

2. A resistor according to claim 1, comprising lug 
members extending outwardly of said material and em 
bedding a portion of said arms, and a smooth surface on 
said material between said lugs. 

3. A resistor according to claim 1, wherein said sur. 
face is a convex Surface and said material is of a sub 
stantially cylindrical form. 

4. A resistor according to claim 1, wherein said core 
and said encasement are composed of substantially trans 
parent plastic. 

5. A resistor according to claim 1, comprising a con 
ductive metal strip welded to said ring and electrically 

5 connected to said winding. 
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