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This invention relates to improvements in 
rheostats and in the method of making them. 
It is applicable to rheostats wherein the resistive 
conductors and their connections to contacts of 
the rheostat are embedded in insulating mate 
rial, such as plate rheostats having a movable 
contact arm which successively engages the ex 
posed portions of the contacts and to rheostats 
wherein the terminals of the embedded resis 
tive conductors are connected by leads to other 
contacts of the controlling apparatus. 
The main objects of the invention are to re 

duce the cost of making, simplify the assembly 
of parts, reduce the cost of material required 
and to insure the proper fixed position of the 
contacts and of the resistive conductors. By this 
improvement the contacts may be stamped out 
of sheet metal such as copper and made of any 
desired shape and thickness which eliminates 
the cost of turning and forming the usual con 
tact buttons and greatly reduces the amount of 
material required for the contacts. Likewise, it 
enables the contacts to be made of rrectangular 
form which reduces the amount of space oc 
cupied by them, permitting more contacts to be 
assembled within a given space and thereby re 
ducing the size of the rheostat, giving additional 
economy in cost in that respect. It likewise per 
mits the bending of the contacts to any desired 
form according to particular requirements and 
also by determining the length of the contacts 
any desired amount of contact surfaces may be 
obtained for engagement by the movable con 
tact. 
An important feature of the invention is in 

the method of making whereby the contacts of 
the rheostat are formed andgrouped as a uni 
tary structure and positioned in the making of 
the rheostat as a unit. In this manner the 
proper positioning and spacing of the contacts 
is insured and the contacts are maintained in a 
fixed position during the process of manufacture 
which avoids the displacement or the so-called 
swimming of the individual contacts during the 
firing or maturing of the embedding insulating 
material. The common support or portion of 
the unitary contact structure of the contacts is 
removed after the contacts have assumed their 
fixed position in the matured insulating mate 
rial and the individual contacts are then bent 
to the desired shape for forming the contact 
surfaces or utilized in a desired manner accord 
lng to the required form of the apparatus. An 
other advantage is the adaptability of the uni 
tary contact structure during the process of man 
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ufacture to any desired shape, such as the cir 
cular arrangement of the contacts, placing them 
in la straight row, or forming them in rectangu 
lar, zig-zag, parallel or any other desired form. 
Other advantages'and objects of the invention 
will be understood from the following description 
and accompanying drawings which illustrate 
various embodiments of the invention. 

Fig'. 1 is a plan view of a plate rheostat of cir 
cular form, partly in section, for showing the 
resistive conductors and their connections to 
the contacts; Fig. 2 is an enlarged sectional side 
view of one of the contacts; Fig. 3 is an enlarged 
face view of theY inner end of one of the con 
tacts before bending or connecting of the resis 
tive conductor thereto; Fig. 4 Àis a face view of 
the unitary contact structure as stamped from 
sheet metal, showing the contacts and their com 
mon support during the process of manufacture; 
Fig. 5 is a plan view, partly in section, of a form 
of resistive device with the contacts arranged in 
parallel rows; Fig. 6 is a side View of the struc 
ture shown in Fig. 5; Fig. 7 is a side view of the 
structure of Fig. 5 showing an intermediate stage 
in the process of manufacture and showing the 
common support of the contacts and the support 
of the unitary contact unit; Fig. 8 is an enlarged 
face view of the inner end of one of the contacts 
of the structure of Fig. 5 before the connection 
of the resistive conductor'l thereto; Fig. 9 is a 
plan View, partly'in section, of another form of 
resistance device having a single row of ñxed 
contacts; Fig. 10 is an end View thereof looking 
from the right; and Fig. 11 is a side view of the 
structure of Fig. 7, partly in section, showing an 
intermediate stage during the process of manu 
facture. 

Referring to Figs. 1 to 4, the rheostat isshown 
as mounted upon a circular metal base plate l 
having an upturned edge la. A coating 2, as 
shown in Fig. 2, of insulating material is applied 
to the metal base plate and after being matured 
by firing or otherwise, the contacts 3 are ap 
plied to the insulating base coat together with 
the resistive conductors 4 connected between the 
contacts. Another coating 5 of insulating ma 
terial is Vthen applied over the resistive conductor 
and the inner ends of the contacts which is after 
wards matured forholding the contacts and re 
sistive conductor in place and for protecting them 
from deterioration. The coating 5 is preferably 
a vitreous enamel coating. This embedding of 
the inner ends of the contacts and of the resis 
tive conductor has been common _practice for 
_many years. A movable contact 6 isadapted to 



engage the exposed contact surfaces of the con 
tacts successively, thereby cutting in or out of 
the controlled circuit the desired amount of re 
sistance. The movable contact is shown car 
ried by a contact arm ‘I pivoted on a central axis 
and forms connection between the contact 6 and 
a circular fixed contact plate 8 from which a 
conducting strip 8a extends to a contact 8b 
mounted upon an insulating terminal block 9. 
The end contacts 3 are connected respectively 
to contacts 9a mounted upon the terminal block 
for connection to the controlled circuit. The 
rheostat may be of any type, the circular form 
shown being conventional. 
The contacts are in the form of strips of sheet 

metal, such as copper or brass. As shown in Fig. 
2, the outer end 3a of each of the ñxed contacts 
extends inwardly toward the center of the rheo 
stat parallel to the base plate and its outer face 
forms the contact surface which is engaged by 
the movable contact 6. The contact strip is bent 
at an angle of about 90° for forming the in 
wardly extending contact surfaces and the mid 
portion of the strip extends within the insulat 
ing material 5. The embedded end of the con 
tact strip is again bent to extend outwardly in 
a nat portion parallel to the base, the resistive 
conductor being connected to the embedded iiat 
end portion. The embedded end of the contact 
strip as ñrst formed is shown in Fig. 3 with op 
positely positioned arc-shaped notches 3b form 
ing a neck 3c for permitting the convenient 
bending of the embedded end portion. The flat 
end of the contact is also provided with arc 
shaped oppositely positioned notches 3d and a 
similar arc-shaped notch 3e at the end. These 
arc-shaped notches 3d and 3e are for the pur 
pose of permitting convenient wrapping around 
of the resistive conductor and the soldering of 
the conductor to the contact. 
In the process of manufacture, the contacts 

are rigidly supported in proper spaced ñxed 
relationship from a common support andV this is 
accomplished by stamping the contacts and 
their common support from sheet metal. Fig. 4 
shows such a stamping wherein the contacts 3 
are all joined together by a common portion IIJ 
at the end of each contact which is to form the 
exposed end of the contact. rl‘his permits the 
whole series of contacts to be formed in one 
stamping operation and likewise provides for 
their proper support in their desired fixed rela 
tionship by the common portion I0 of the sheet 
metal. Any number of these contacts may be 
formed in such a unit giving the full number 
required for any particular device. The sheet 
metal may be of any desired thickness for secur 
ing proper rigidity of the contact and the con 
tacts may be formed of any desired shape or 
width with any desired spacing between the con 
tacts. The forming of the notches permits the 
use of circular pins in the die for stamping out 
the unit and in case of the breaking of any pin 
it may be replaced by a similar pin without re 
building the die. ` 

The resistive conductor is connected at inter 
mediate points to the notched ends of the'con 
tacts and may be formed of straight portions or 
of zig-zag form, or of coiled wire as indicated 
in Figs. l and 2. One end of the resistive con 
ductor is connected to the ñrst contact and then 
the contact is formed in a loop and then an 
intermediate portion is connected to the notched 
end of the next contact and so on. The connec 
tions of the resistive conductor to the Contacts 
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2,354,808 
is then preferably soldered and the ends of the 
contacts are bent at the neck 3c giving a unitary 
structure like shown in Fig. 4 with the lower 
ends of the contacts bent and with the resistive 
conductor properly connected to the ends of the 
contacts and extending outwardly therefrom in 
a plane at approximately right-angles to the 
plane of the main portion of the contacts and of 
the common support I0. The structure is then 
bent in circular form of the desired radius by 
bending the support I8. The unit is then placed 
in proper position on the ground coat 2 of the 
plate. In this stage the contacts are all held 
1in fixed, properly spaced position by the common 
supporting portion I0; and if desired the unit 
may be supported from the outer edge of the rim 
la of the plate, such as by one or more metal 
strips or rods resting upon the rim of the plate 
and passing under and in engagement with the 
inner portion of the common support I0 between 
the downwardly extending contacts. The insu 
lating material for forming the coating 5 is then 
applied over the resistive conductor and over the 
end portions of the contacts to which the resis 
tive conductor is connected after which the coat 
ing is matured as by ñring in a furnace, baking, 
drying or otherwise. During the maturing oper 
ation the contacts are maintained in their 
proper fixed position because the common sup 
port during this operation serves to prevent any 
creeping, shifting or swimming of the contacts 
or change ‘of their position relatively to each 
other. Also, by supporting the contact unit 
from the edge la of the face plate by cross rods 
or strips passing through the spaces between the 
contacts and under the common portion l0, the 
resistive conductor and base portion of the con 
tacts may be held in ñxed position relatively to 
the metal plate I which aids in overcoming the 
possibility of contact engagement with the metal 
plate during the maturing operation. Also, by 
thus supporting the unit contact structure from 
the upturned edge of the metal plate, the prelim 
inary formation of the insulating ground coat 2 
may sometimes be avoided if the parts including 
the resistive conductor are suñiciently rigid and 
the insulation of the resistive conductor and base 
of the contacts accomplished by the application 
of one coating of insulating material which will 
pass under and above the suspended contacts 
and resistive conductor. This further simplifies 
and reduces the cost of manufacture. 

After the maturing of the insulating coating, 
the resistive conductor and base of the contacts 
are thereby ñrmly held in their fixed positions; 
and the portion IU of the unit is cut or ground 
away from the outer ends of the contacts result 
ing in aseries of individual contacts insulated 
from each other. The outer ends of the contacts 
are then bent inwardly at an angle of about 90° 
giving the iinal form of contact as shown in Fig. 
2. This bending of the contacts may be readily 
accomplished in various ways in sections at- a 
time or simultaneously and by use of a sectional 
spacing ñat ring under the contacts if i necessary 
for insuring proper bending. After bending, 
the faces of the contacts may be ground lightly 
for giving them a smooth finish for engagement 
by the movable contact of the rheostat. 
In some cases the embedded ends of the con» 

tacts need not be bent at the reduced neck pre 
viously described and in Figs. 5 to'ï0` i'orms oí 
resistive devices are shownin which the inner 
flat ends‘of the contactsare left straight and 
project Within the insulated coating. Likewise 
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in these figures "the devices are not shown with 
a movable contact‘element andare vadapted for 
connection at the exposed ends of the contacts to 
other contact controlling means, such as auto 
matic regulators. .~ 

InfFigs. 5 and 6 the resistive device is shown 
having a metalbase plate II of rectangular form 
with an upturned edge IIa. Additional sheet 
metal endk pieces I2 are secured to the sides of 
opposite end portions of the plate I I as by weld 
ing or otherwise. These portions I2 extend up 
wardly a considerable distance above the rim of 
the plate II. Two oppositely placed .rows of 
contacts I3 are shown in Fig. 5 with a resistive 
conductor I4 connected between successive con~ 
tacts of yeach row, the resistive >conductors ex 
tending inwardly from the oppositely located con 
tacts. In making this form of structure two sep 
arate unitary devices are stamped out from sheet 
metal of the form'shown in ̀ Fig 7 with a common 
side portion I3a joining the outer ends of the 
contacts. The portion I3a. is extended at oppo 
site ends so that after the resistive conductor is 
connected to the inner ends of the contacts in 
the manner already described and as indicated in 
Fig. 5, each contact unit is then placed in position 
over the plate I I and supported at its ends by the 
extensions of the common portion I3a passing 
through slots Ila formed in the end plates I2, 
as shown in Fig. 7. This suspends the contacts 
and resistive conductors in a spaced position from 
the base plate I. lThe* insulating material I5 is 
then applied to the assembled structure so as to 
pass around the inner nat ends of the contacts 
and around the resistive conductor as shown in 
Fig. 7. The device is then ready for maturing 
the coating which is preferably 'accomplished by 
iiring in an oven to form a vitreous enamel, al 
though other insulating materials and other ways 
of maturing may be used. Thus one insulating 
coating may be applied and matured as previously 
referred to, or an insulating ground coat may 
first be applied. ` 

After the maturing of the insulating coating, 
the common portion I3a is removed from the 
contacts giving a resultant resistive device, as 
shown in Figs. 5 and 6. The holes I3b near the 
outer ends of the contacts are punched in the 
initial stamping out of the content unit and are 
for the purpose of inserting the ends of the lead 
wires which extend from the contacts to other 
controlling apparatus, the connections being 
soldered. The lower flat end of each of the con 
tacts I3 is shown enlarged in Fig. 8 with arc 
shaped notches I3c for facilitating the wrapping 
around of a portion of the resistive conductor and 
the making of a soldered connection. In this 
instance no neck for facilitating the bending of 
the inner end of the contact is provided. 
In Figs. 9 to 11 parts corresponding to those 

of Figs. 5 to 'I are similarly numbered, but in this 
case only one row of .contacts is shown. End 
pieces I6 are welded or otherwise secured to the 
ends of the plate I I and are provided with down 
wardly extending perforated portions, as shown 
in Fig. 10, for mounting on a proper support, the 
end pieces I2 of Figs. 5 and 6 being utilized like 
wise for mounting on a support. At one end of 
each of the portions I6 is provided a notched 
upwardly extending lip I6a, as particularly shown 
in Fig. 10. In stamping out the contact unit for 
this structure, the common portion I3a is pro 
vided with downwardly extending end portions 
I3d from which extends a further downwardly 
extending portion I3e. When the contact unit 
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is placed imposition on the plate I I, the extended 
portions [3d engage the slots in the lips I6a and 
the extended portions I3e engage the outer faces 
of the end pieces I6. Thus the contact unit isnot 
only supported in ñxed spaced relationship from 
the base plate I I but is also prevented from longi 
tudinal‘movement byy the end portions yI3e dur 
ing the application of the insulating material and 
during the maturing operation. .Similar means 
could be provided on the extended end portions of 
the contactunit as shown in Fig. 7, for prevent 
ing longitudinal movement if desired. After ma 
turing of the insulating coating the common por 
tion I3a and extensions I3d and I3e are removed 
from the upper ends of the contacts with a result 
ing structure as shown in Fig. 9. ' » . 

Instead of connecting leads to the outer ends 
of the contacts in the structures of Figs. 5 to .11 
and ̀ extending'these leads to other controlling 
means, a movable contact may be utilized to slid 
ably engage the exposed sideportions of the con 
tacts or their ends; and the projecting portions 
of the 'contacts may be bent for providing 'con 
tact surfaces in a diiferentplane for engagement 
by the slidable contact. ` ' 
Although particular embodiments of the inven 

tion and method of making have been described, 
it will be understood that modifications fmay -be 
made for adaptation to particular uses without 
departing from the scope of the invention. 

I claim: ’ 

1.«A resistive device comprising a support, a 
plurality of contacts adjoining each other, a re 
sistive conductor connected between said con 
tacts, and a coating of insulating material’ em 
bedding said conductor and the bas'es of said con 
tacts and the connections of the resistive con 
ductor thereto, said contacts being in the form 
of sheet metal strips and extending outwardly 
from said insulating material, said contacts hav 
ing their embedded bases fiat and having notches 
at their inner fiat ends for facilitating connec 
tion ofthe resistive conductor thereto, said con 
ductor being wound around said inner ends and 
Awithin said `notches and soldered to the inner 
ends. 

2. A resistive device comprising a support, a 
plurality of contacts adjoining each other, a re 
sistive conductor connected between said con 
tacts, and a coating of insulating material em 
bedding said conductor and the bases of said 
contacts and the connections of the resistive con 
ductor thereto, said contacts being in the form of 
sheet metal strips and extending outwardly from 
said insulating material, said contacts being bent 
at right-angles within the insulating material 
and having end portions extending flat-wise par 
allel to said support and having notches oppo 
site to each other at the bends to facilitate the 
bending and having notches at the flat end por 
tions for facilitating connection of the resistive 
conductor thereto, said conductor being wound 
around said flat end portions and within said 
last named notches and soldered to said end por 
tions. 

3. The method of making a resistive device 
having a series of contacts connected to a re 
sistive conductor comprising stamping a unitary 
contact from sheet metal, said contact having a 
common connecting portion at one side with a 
plurality of spaced portions projecting therefrom, 
connecting a resistive conductor between the 
ends of said projecting portions, said conductor 
extending substantially at right-angles to said 
projecting portions, placing said unitary contact 



4 
and resistive conductor in position on a support, 
embedding said conductor and the bases of said 
projecting portions and connections of the re 
sistive conductor thereto with insulating mate 
rial, maturing said material, and then removing 
said common connecting portion of the unitary 
contact to form a plurality of spaced individual 
contacts by said projecting portions. 

4. The method of making a resistive device 
having a series of contacts connected to a resis 
tive conductor comprising stamping a unitary 
contact from sheet metal, said contact having a 
common connecting portion at one side with a 
plurality of spaced portions projecting therefrom 
having arc-shaped notches at their ends, con 
necting a resistive conductor between the ends 
of said projecting portions, said conductor ex 
tending substantially at right-angles to said pro 
jecting portions, placing said unitary contact and 
resistive conductor in position on a support, em 
bedding said conductor and the bases of said 
projecting portions and connections of the re 
sistive conductor thereto with insulating mate 
rial, maturing said material, and then removing 
said common connecting portion of the unitary 
contact to form a plurality of spaced individual 
_contacts by said projecting portions. 

5. The method of making a resistive device 
having a series of contacts connected to a resis 
tive conductor comprising stamping a unitary 
contact from sheet metal, said contact having a 
common connecting portion at one side with a 
plurality of spaced portions projecting there 
from, connecting a resistive conductor between 
the ends of said projecting portions, said con 
ductor extending substantially at right-angles 
to said projecting portions, placing said unitary 
contact and resistive conductor in position on a 
support and supporting said unitary contact by 
said common connecting portion from said sup 
port, embedding said conductor and the bases of 
said projecting portions and connections of the 
resistive conductor thereto with insulating ma 
terial, maturing said material, and then remov 
ing said common connecting portion of the uni 
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tary contact to form a plurality of spaced indi 
vidual contacts by said projecting portions. 

6. The method of making a resistive device 
having a series of contacts connected to a resis 
tive conductor comprising stamping a unitary 
contact from sheet metal, said contact having a 
common connecting portion at one side with a 
plurality of spaced portions projecting there 
from, connecting a resistive conductor between 
the ends of said projecting portions, said con 
ductor extending substantially at right-angles to 
said projecting portions, placing said unitary 
Contact and resistive conductor in position on a 
support and supporting said unitary contact 
from said support by end portions extending 
from said common connecting portion, embed 
ding said conductor and the bases of said pro 
jecting portions and connections of the resistive 
conductor thereto with insulating material, ma 
turing said material, and then removing said 
common connecting portion of the unitary con 
tact to form a plurality of spaced individual con 
tacts by said projecting portions. 

'7. The method of making a resistive device 
having a series of contacts connected to a resis 
tive conductor comprising stamping a unitary 
contact from sheet metal, said contact having a 
common connecting portion at one side with a 
plurality of spaced portions projecting there 
from, connecting a, resistive conductor between 
the ends of said projecting portions, said con 
ductor extending substantially at right-angles to 
said projecting portions, placing said unitary 
contact and resistive conductor in position on a 
support, embedding said conductor and the bases 
of said projecting portions and connections of 
the resistive conductor thereto with insulating 
material, maturing said material, then removing 
said common connecting portion of the unitary 
contact to form a plurality of spaced individual 
contacts by said projecting portions, and then 
bending said projecting portions at approximate 
ly right-angles to form a series of outer contact 
surfaces for engagement by a movable contact. 

CHARLES J. GANCI. 


