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5 Claims. (Cl. 201-64) 
This application which relates not only to an 

improvement in resistance devices, but also an 
improved method of making the same, applies 
particularly to that type of resistance device 
wherein a resistive conductor is connected to one 
Or more terminals and, more particularly, to 
such devices where the resistive conductor is 
covered by an insulating coating, or embedded 
thereby, 

In resistance devices of this character, it is 
very important that the electrical connection 
between the resistive conductor and the termi 
inals, taps, or contacts, should be perfectly 
formed, and dependable in future long-continued 
use of the device. It is also important that the 
connection should be such that the process of 
manufacturing the resistance device will not 
impair the electrical connection, or strain, or 
loosen the resistive conductor. It is further im 
portant to provide a form of construction which 
will permit and insure all parts lying closely 
to the supporting element, so that the insulating 
coating will well cover and protect the parts 
from deterioration and mechanical injury and 
to give, as far as possible, a smooth surface 
appearance. 
The main object of the present invention is to 

fulfill the above requirements and provide an 
improved resistance device and method of mak 
ing which will be economical in cost of manu 
facture and well adapted for commercial pro- . 

Another object is to . duction on a large Scale. 
reduce to a minimum, or eliminate entirely, the 
number of defective devices produced during the 
course of manufacture, as regards the electrical 
connection between the terminals and the re 
sistive conductor, or breakage of the conductor 
at, or near, the terminal connections. Another 
object is to produce a form of construction and 
method of making, wherein the high temperature 
due to firing for maturing the insulating coating, 
such as when a vitreous enamel coating is used, 
will not affect the electrical connection between 
the resistive conductor and the terminals; and 
similarly be unaffected by the heating of the 
device which occurs in normal usage. Other ob 
jects and advantages will be understood from the 
following description and accompanying draw 
ing illustrating a preferred embodiment of the 
invention. 

Fig. 1 is a side view of a resistance unit in an 
incomplete condition and at one stage of the 
process of making; Fig. 2 is an end view thereof; 
Fig. 3 is a similar end view after a further step 
in the process; Fig. 4 is a plan view showing 

in development, the particular form of terminal 
used in this instance; Fig. 5 is a side view of 
the unit after a further step in the process; and 
Fig. 6 is a side view of the connpleted unit. 
The insulating support in this instance is 

shown as a tube 1 of porcelain. The tube Sup 
ports the various terminals 2, three being shown 
in this instance, one an intermediate terminal, 
although obviously as many of these terminals 
as desired may be used for the particular pur 
pose intended. As shown by the development in 
Fig. 4, the terminals are formed in this instance 
from sheet metal and are in the form of a long 
strip having a perforation or slot 2a at one end 
provided for convenient connection to an ex 
ternal circuit. A mid-portion of the strip has 
a cut-away portion, except as to a projection 2b. 
This projecting element has indentations 2c 
opposite each other at the outer part and is 
connected with the main portion of the strip by 
a narrow part or neck 2d. The slot .2e in the 
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strip is provided in a portion which encircles 
the tube and is for the purpose of permitting 
the insulating coating to enter therethrough 
and come in contact directly with the insulating 
support so as to more firmly hold the strip to 
the support. The holes 2f are for.the purpose of 
receiving the rivet 2g when the terminal is en 
circled about the tubular support so as to hold 
the same in place, the strip being bent along 
the dot and dash lines indicated in Fig. 4 
where the end portions come together to be fas 
tened by the rivets, or any other securing means. 
Before application to the tubular support, the 
projections 2b of the terminals are bent out 
wardly at the neck 2d so as to project away 
therefrom. Thus, Figs. 1, 2 and 3 show these 
projections extending outwardly from the body 
of the unit and substantially at right angles 
thereto. 
The terminals being mounted upon and se 

cured to the insulating support 1, as already 
described, the conductor is connected thereto 
and applied as indicated in Fig. 1. Starting at 
the left hand terminal. Where the conductor 
passes to the right from the terminal, one end 
of the conductor is first wound around the pro 
jection 2b in the indentations 2c, giving the 
conductor. One Or more turns and is then 
passed under the neck 2d, and then passes over 
a portion of the terminal and around the in 
sulating support with the desired number of 
turns to the next terminal. There the con 
ductor is first passed around the neck 2d of 
the intermediate terminal and then around the 
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outer portions of the projection in the inden 
tations 2c, and is then passed under the neck 

, and then over a portion of the terminal strip 
be again wound around the insulatins sup 
with the desired number of turns. At the 

right hand terminal the conductor is first passed 
around the neck and then in the indentation 
2e with gae or ore turns. It will thus be seen 
that the conductor in passing to and from the 
teranians for ranking i lies 
closely to the Ensulating support main 
portions of the terminal strips. Thus, when the 
projections b are later bent inwardly, close to 
the insulating support, no appreciable strain is 

upon the conductor at or near the ter 

1. 

to ance a soldered ent by 
O more promo of the entative ooriductor and 

manato a both of aeten oldering nateria, 
wagus; doubtle would rout, particularly be 

anals which encircle the tube, after 

coating material used. A vitreous enamel coat 

1,088,098 
terminal and resistive conductor with the sap 
port. Another difculty is that a large amount 
of the soldering material would be used and the 
high temperature soldiering material is quite 
(expensive. A further objection results from the 
length of time required. 

By the present invention, these difculties in 
using high temperature solder are overcorne, and 
the construction and method of operation is 
such that only a small part of the terminal and 
of the resistive conductor is immersed in the 
molten material of high temperature; and at 
the same time provision is made for preventing 
the heat from being conducted materially to the 
main portions of the resistive device. Thus, after 
the resistance device has progressed to the stage 
already described with reference to Pigs. 1 and 
2, the projections 2b only are then immersed in 
the molten high fusing soldiering material; and 
where these are on a line, as indicated in the 
drawing, all of the soldered joints may be formed 
at one time by immersing the various projec 
tions simultaneously in the bath. This results 
in giving a soldered joint between the resistive 
conductor and the projections 2b, as indicated 100 
by the solder 2h in Fig. 3. The narrow, or re 
stricted, neck portion 2d prevents the heat of 
the solder or bath from passing in any material 
amount to the body portions of the terminals or 
support; and by limiting the heating to the 105 
projection 2b, it permits the projection to be 
quickly heated to a high temperature in the 
bath, so that the soldering is accom 
quickly and eficiently. The restricted neek por 
tions likewise, in preventing any material trans- 10 
fer of heat to the terminals or support, result in 
abstracting very little heat from the molten 
bath. These factors are important in the com 

pished 

ower the oldered joints 

natured according to the requirements 15 

ing is preferable, as it firmly adheres to the parts, 
has high insulating qualities and is impervious 
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particular requirements and preference of the 
designer. 

I claim: 
1. The method of making a resistance device 

which comprises applying the resistive conductor 
and terminals to an insulating support and con 
necting the resistive conductor to projections 
Outwardly extending from the terminals, in 
mersing the projections only in a high tempera 
ture soldering bath, bending the projections to 
ward the support, applying insulating coating 
material, and maturing the coating at a tem 
perature lower than the Soldiering temperature. 

2. The method of making a resistance device 
which comprises forming projections on the ter 
minals with narrow portions connecting the pro 
jections to the main portions and having indent 
ed outer portions, applying the terminals and 
resistive conductor to a support and guiding the 
conductor around said narrow portions where 
it approaches or leaves the terminals and wrap 
ping it around the indented outer portions of 
Said projections, and Soldering the connections 
at the outer portions of the projections. 

3. The method of making a resistance device 
which comprises forming projections on the ter 
minals with narrow portions connecting the pro 
jections to the main portions, applying the 
terminals and resistive conductor to a support 
and guiding the conductor around said narrow 
portions where it approaches or leaves the ter 
minals and Wrapping it around the outer por 

3 
tions of said projections, soldering the connec 
tions at the outer portions of the projections at 
high temperature, bending the projections to 
Ward the Support, applying insulating coating 
material, and maturing the coating at a tem 
perature lower than the soldering temperature. 

4. The method of making a resistance device 
which comprises forming projections on the ter 
minals with narrow portions connecting the pro 
jections to the main portions, applying the ter 
minals and resistive conductor to a support and 
guiding the conductor around said narrow por. 
tions where it approaches or leaves the termi 
nals and wrapping it around the outer portions 
of Said projections, immersing the projections 
only in a high temperature soldering bath, bend 
ing the projections toward the support, applying 
insulating coating material, and maturing the 
coating at a temperature lower than the soldier 
ing temperature. 

5. A resistance device comprising an insulat 
ing support, a terminal mounted thereon, said 
terminal having a projection connected with 
said terminal by a narrow neckportion, the outer 
portion of said projection being indented, and 
a resistive conductor on said support passing 
close to said Support around said neck portion 
and then around the indented outer portion of 
Said projection for forming the connection be 
tween the conductor and the projection, the said 
connection being soldered. 

FREDERIC. H. BULLINGER. 
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