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My invention relates, generally, to resistors 
and it has reference in particular to a construc 
tion for, and a method of making, resistors of the 
type wherein the resistance element and termi 
nals are Secured to a support by a cementitious 
insulating material. 

Generally stated, it is an object of my inven 
tion to provide a multiple terminal imbedded type 
resistor which is simple and inexpensive to 
manufacture and is durable in service. 
More Specifically, it is an object of my inven 

tion to provide for forming a plurality of resistor 
terminals with an integral connecting portion 
which serves to space the terminals relative to 
each other and relative to the resistor support 
during assembly. 

It is also an object of my invention to pro 
vide for protecting the insulating material by 
which the resistor element is secured to the sup 
port. 

Still another object of my invention is to pro 
vide for imbedding a protective screen in the 
insulating material covering a resistance element 
not inted On a metal base. 
A further object of my invention is to provide 

for maintaining a predetermined spacing be 
tween a plurality of terminals during the manu 
facture thereof, and for supporting the terminals 
in predetermined relation to a support by means 
of a severable common connecting portion. 
A further object of my invention is to provide 

for forming a plurality of terninals from a con 
mon Strip of colducting material and leaving 
then connected by & integral connecting pop 
tion which may he renoved therefrom after the 
terminals have been properly secured. 
Other objects will in part be obvious, and wi. 

in part be explained hereinafter. 
In practicing my invention a plurality of ter 

minals for a resistance element which is to be 
Secured to a metal Support by a cenientitious in 
Sulating material are formed from a common 
sheet of material. The normally free ends of 
the terminals are left connected to a common 
connecting portion of the sheet which is provided 
with independent legs at the ends for engaging 
the Support on which the resistor is to be 
mounted, so as to both position the terminals in 
predetermined spaced relation to each other and 
to the resistor support. While the terminals are 
thus positioned and after they have been con 
nected to the resistance element, both the re 
sistance element and the terminals are secured 
to the Support by a cementitious insulating ma 
terial which is flowed around the resistance ele 
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ment and the portions of the terminals connected 
thereto. A protective metal screen positioned 
over the element is bonded to the support by the 
insulating material. When the insulating mate 
rial hardens, the common connecting portion of 
the terminals may be removed therefrom, leav 
ing the terminals properly spaced and firmly Se 
cured. 

For a more complete understanding of the 
nature and scope of my invention, reference may 
be had to the following detailed description 
which may be read in connection with the accon 
panying drawing, in which: 

Figure 1 is a partially broken out plan view 
of a resistor embodying the principal features 
of the invention: 

Fig. 2 is a sectional view taken along the line 
II-II before the common connecting portion of 
the terminals is removed; 

Fig. 3 is a plan view of the terminal assembly 
before the common connecting portion is re 
moved; 

Fig. 4 is an end elevational view of the ter 
minal assembly of Fig. 3; and 

Fig. 5 is a side elevational view of the ter 
minal assembly of Fig. 3. 

Referring to Fig. 1 the reference numeral lo 
may denote, generally, a resistor of the type 
wherein one or more resistance elements may 
be secured to a metal support 2 by means of a 
cementitious insulating materiai i3 and provided 
with one gir inore sets of terminals f4 for effect 
ing correction thereto at spaced intervals. A 
protective screen 5 ray be provided for pro 
tecting the resistor against damage from shock. 

Referring to Figs. 1 and 2 it will be seen that 
the support 2 may comprise a substantially rec 
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tangular tray of sheet metal or the like having a 
relatively flat back portion 6 provided with up 
standing integral edge portions 7 and 8 along 
the sides thereof. Means such as the ears 20 may 
be provided adjacent the ends having openings 
2 therein for securing the resistor to a suitable 
support or panel (not shown). The support 2 
may also be, provided with upstanding end por 
tions 23 and 24, which may either be integral or 
separate as shown. Tabs or ears 26 may be pro 
vided on the end portions for a purpose which 
will be explained hereinafter. 
Since the resistance element? is to be secured 

to the support 2 by means of the cementitious 
insulating material 3 and provided with a plu 
rality of relatively closely spaced terminals f4, 
it is necessary to insure the proper spacing of 
these terminals during assembly, and before they 



2 
are firmly secured to the base by the insulating 
material. - 

Accordingly, as shown in FigS. 2 through 5, 
the terminals 4 may be formed in any suitable 
manner such as by punching or forming them. 
fron a common strip of conducting material. 
Instead of forming the terminals f 4 separately, 
they may be formed with a common connecting 
strip 28 joining the normally free ends. Open 
ings 3 may be provided in the terminals adjacent 
the connecting Strip for effecting the connection 
of a conductor thereto when the resistor is com 
pieted, and neans such as the upstanding lugs 
or ears 32 may be provided adjacent the other 
ends of the termiliais for effecting a connection 
to the resistance element. 
The terminais inay be of any desired shape 

having, as shows, in the pi'esent instance, Sone 
What of 3, 2-Sihap3 with a substantially horizontai 
Oltio. 33 adjacent, tine common connecting strip 

2ild a substantially verticai intermediate portion: 
!3 &djacent, the end to be coirected to the re 

the end to ge contected to 
sistance element may ice cent Substantially 

f : . 

is of the resista, ice eleinent, 3S 
s: - tC i.e. 2nderstood, iOW 

is generally 
d : ilay have varicus 

of the invention. 
3riii.2a.is. A relative 

ring tie manufacture of the 
is inay ice provided. Such as 

cortions 3. to ge:ampie, the 
ing Silips 28 Inay g iformed 

ed to engage Gile ears 2C of 
navig OSSes 38 arranged to 
2 of the ears as O CSi 

he feet 3 may be arranged 
ceiling, for example, connected 

end of the cominor connecting 
e3,52s of dependent intermediate 
as to be positioned in a plane 

parallel to the ends of the terminals 
tG :e connected to the resistance element at 
8, gi'edetermined distance below said ends. As 
sh OWil, ii. Sig. 2 this enables the lower ends of 
the terminals to be positioned a predetermined 
distance above the relatively flat back portion S 
of the Support, so as to insure adequate insula 
tioi being provided between the terminals and 
Support. 

After the cemeinitious insulating material 3 
has geer applied about the resistance element 
and the lower ends of the terminals, the con 
inecting portion 23 and the projecting end por 
tions 3S may be severed from the terminals leav 
ing them accurately positioned and ready for use. 
Where a relatively light material is used for form 
ing the terminals 4 it may not be necessary to 
make any particular provision for the severance 
of the connecting portion therefrom, since this 
may be easily done by means of shears or punch 
ing after the resistor is assembled. If it is de 
sirable, however, the terminals may be partially 
severed from the connecting strip during the 
Original forming operation either by partially 
shearing the terminals 4 from the connecting 
strip 28 along the dotted lines 4 or by providing 
Suitable holes at the junction of the terminals 
and the connecting strip to weaken the union 
therebetween sufficiently to enable the connect 
ing strip to be readily detached after the resistor 
is assembled. 

On 33 to facilitate coinectioi 
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2,394,180 
In order to protect the completed resistor 

against damage from shock, which may crack 
the insulating material 3 or even rupture the 
bond thereof with the support 2, the resistor 
may be provided with a protective screen 5. The 
Screen 5 may be of any suitable design, con 
prising a perforated plate of metal or any suitable 
material having sufficient mechanical strength, 
Or a Screen, Wire mesh or the like. As shown 
the shield 5 comprises a screen of cross wires 
42 and 43. It may be secured in any suitable 
manner being, for example, initially positioned 
relative to the support 2 by means of projections 
44 of the cross wires 42 which may be retained 
either by merely bending the ears 26 at the ends 
of the Support, thereover or by passing them 
through openings in the ears 26. When the in 
Stilating raterial 3 is flowed over the resistance 
glement and support, the Screen 5 becomes in 

tC SC as 
to substantially reinforce the insulating in alterial 
and protect the resistance eleinent from damage. 

The resistance element nay be assenbled in 
criy Suitabie in anner, such as by first cing a 
grimary layer of insulating maieria de C'er the 
illier surface of the support, , bending ti 
32 of the terrillais 4 cye: 
the resistance eieneit 
3ice eering 

lating materi 
the posses 33 of 13 eld jections ic 

-- -- nigi 3.SSe:::ly coSit 

istance element 
ay the le laced on tie 

insulating materia and sect 
projecting ends 34 in the openings in the ears 
6 and bending the ears 26 in Viardly. A further 

or tertiary layer of insulating materiai i8 may 
then be applied cver the protective Screer. 5. 

If the insulating material 3 is of this 
type the different layers inay either be fused or 
partially fused as they are applied or they may 
be left in the unfused State and all fused simul 
taneously in a single heating operation. Like 
wise, if the insulating material is of a hydraulic 
type, the different layers may be allowed to set 
before the subsequent layer is applied or they 
may be applied one after the other and set in a 
single operation. Where insulating materials of 
the synthetic type are used for hardening by 
polymerization it may be desirable to use a single 
treatment for curing the different layers in order 
to permit them to fuse into a Substantially homo 
geneous mass such as may be secured with the 
other types of insulating materials in either the 
step by step or the simultaneous operation. 
When the resistance element and terminals are 

applied to the support, the terminals are accu 
rately positioned relative to one another and to 
the support by inserting the bosses 38 on the feet 
of the projection and portions of the common con 
necting strip in the openings 2 in the ears 20 
at the ends of the support 2. If desired, screws 
or other suitable means may be used to further 
insure the positioning of the feet 3 relative to 
the ears 20. After the insulating material 3 has 
flowed around and between the turns of the re 
sistance element the ends of the terminal mem 
bers and the cross wires of the screen 5 bond 
ing them inseparably together, the common Con 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



2,894,180 
necting portion 28 of the terminals, together with 
the projecting end portions 20 and the feet 37 
may be severed from the terminals, leaving them 
accurately spaced relative to each other and to 
the support 2. 
From the foregoing description and the accom 

panying drawing it will be apparent that I have 
provided in a simple and effective manner for 
assembling a plurality of terminals on a resistor 
of the imbedded type. Accurate positioning of 
the terminals relative to the resistor support and 
to each other is positively assured and removal 
of the positioning means may be easily effected. 
By protecting the resistance element through the 
use of a protective shield or screen imbedded in 
the insulating material the durability of the im 
bedded type resistor is greatly increased. The 
effective bonding power of the insulating mate 
rial is also increased so that the bonding of the 
terminals themselves to the support is thereby 
improved since cracks in the insulating material 
which may develop at points more or less remote 
from the terminals are prevented from separating 
into the region where the terminals are located. 

Since different embodiments of the invention 
may be made other than those illustrated, with 
out departing from the spirit and scope of the 
invention as defined, it is intended that all the 
matter contained in the accompanying descrip 
tion and shown in the drawing shall be con 
sidered as illustrative and not in a limiting sense. 

claim as my invention: 
1. A resistor comprising, a relatively flat sup 

port, a resistance element mounted on said sup 
port, a plurality of terminal members having 
feet portions substantially parallel to the support 
connected to the element and portions projecting 
at Substantially right angles to the support, a 
cementitious insulating material substantially 
surrounding the resistance element and feed por 
tions and securing them to the support. 

2. A resistor comprising, a metal base, a resist 
ance element positioned on the base, a plurality 
of contact members having portions in substan 
tially the plane of the element secured thereto at 
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end secured to the element and the other end 
projecting therefrom in a plane parallel to but 
spaced from the plane of the end secured to the 
element, and a fusible cementitious insulating 
material positioned about the element and the 
ends of the terminals secured thereto fusibly bond 
ing them to the base. 

6. A resistor comprising, a substantially flat 
metal tray having upstanding edges, a resistance 
element positioned in the tray, a plurality of 
elongated sheet metal terminals arranged in 
Spaced relation adjacent one edge of the tray and 
having terminal portions projecting at an angle 
to the tray and feet portion in substantially par 
allel relation to the tray secured to the resistance 
element at spaced intervals, 

7. A multiple terminal assembly comprising, a 
plurality of spaced terminal members formed 
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Spaced intervals and angularly related portions . 
projecting away from the base, a cementitious 
insulating material surrounding the resistance 
element and the first mentioned portions of the 
contact members to secure them to and insulate 
then from the base. 

3. A resistor comprising, a resistance element 
having projecting terminals, a metal support posi 
tioned on one side of the element and in spaced 
relation thereto, a metal screen positioned on 
the other side of the element in spaced relation, 
and a fusible cementitious insulating material 
Substantially surrounding the element fusibly 
bonded to the screen and support. 

4. A resistor comprising, a relatively flat metal 
Support having upstanding edge portions, a resist 
ance element positioned in predetermined spaced 
relation to the support, a shield positioned on 
the side of the element remote from the support 
and operatively connected to the edge portions 
of the Support, and a vitreous insulating mate 
rial substantially surrounding the element and 
fusibly bonding it to the support and shield. 

5. A resistor comprising, a substantially rectan 
gular base having supporting ears at each end 
and upturned side portions, a resistance element 
Supported on the base having a plurality of elon 
gated terminal members positioned at spaced in 
tervals adjacent one edge of the base having one 
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from sheet metal, removable connecting means 
integrally formed with the terminal members to 
maintain a predetermined spacing thereof dur 
ing assembly, and positioning means projecting 
from the connecting means adjacent the ends 
integral with the connecting means having a 
portion thereof in predetermined relation to 
portions of the terminals for positioning them in 
predetermined relation to a support during as 
sembly. 

8. A terminal structure for a resistance elemen 
mounted on a support comprising, a plurality of 
elongated sheet metal terminal members having 
means at one end for connection to a conductor, 
and a severable connecting strip connecting the 
other ends to maintaining the terminal members 
in predetermined alinement and spaced relation 
during assembly and having integral depending 
end portions projecting from the connecting strip 
for positioning the terminal members relative to 
the support during assembly. 

9. The method of making a resistor having a 
plurality of terminals connected to a resistance 
element which comprises, forming the plurality 
of terminal members from a single piece of con 
ducting material having a severable connecting, 
portion along one end, securing the other ends 
to the resistance element and applying the resist 
ance element and terminals to a support, apply 
ing a cementitious insulating material over the 
element, and at least a portion of the terminals 
to bond them to the support, and removing the 
Common connecting portion from the free ends 
of the terminals. 

10. The method of making a multiple terminal 
resistor which comprises, forming a plurality of 
Spaced terminals from a piece of conducting ma 
terial having means at one end to make connec 
tion to a resistance element and having an in 
tegral connecting strip at the other, connecting 
the first-mentioned ends to the resistance element 
applying the terminals and element to a support, 
Surrounding the element and the first-mentioned 
end portions of the terminals with a cementitious 
insulating material, and severing the connecting 
portion from the other ends of the terminals when 
the insulating material hardens. 

11. The method of alining a plurality of spaced 
terminals for connection to a conductor which 
comprises forming the terminals from a common 
piece of conducting material in predetermined 
spaced relation with means for effecting connec 
tion to the conductor at one end and a severable 
Spacing and connecting strip integral therewith 
at the other, connecting the terminals to the con 
ductor and securing them in the desired relation 



4. 
thereto, and then severing the connecting strip 
therefron. 

12. The method of making a resistor having a 
plurality of spaced terminals connected to a re 
sistance element imbedded in a vitreous enamel 
on a metal support which comprises, forming the 
terminals in the desired spaced relation from a 
common sheet of conducting material with Spaced 
ears at one end to grip the resistance element 
and a common connecting portion at the other 
with projecting end portions positioned in pre 
determined relation to the ends having the spaced 
ears, applying the terminals to the element, ap 
plying the element and terminals to the support 
with the projecting end portions supporting the 
terminals relative to the support, applying a ce 
mentitious insulating material about the element 
and the portions of the terminals secured thereto, 
and removing the connecting portion and pro 
jecting end portions from the terminal portions, 20 
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13. The method of making a multiple terminal 

resistor which comprises, forming a plurality of 
spaced terminals from a common sheet of con 
ducting material with a common connecting por 
tion at One end and projecting ears at the other 
end for gripping a resistance element, securing 
the terminals to the resistance element while 
spaced by the common connecting portion, posi 
tioning the element and terminals on a metal 
base having a layer of cementitious insulating 
material thereon, covering the element and the 
ends of the terminals secured thereto with addi 
tional cementitious insulating material, placing 
a protective screen over the element and securing 
it to the base, treating the cementitious material 
to bond with the base, resistance element and 
protective Screen, and subsequently removing the 
common Connecting portion. 

KENNETH. L. WOODMAN. 


