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This invention relates to electrical devices such 
as attenuators, potentiometers, rheostats, etc. 
used in coinn) unication circuits, and an object 
of the present invention is to provide such devices 
Wherein the cost of material embodied therein 
and the cost of labor in assembly and wiring of 
the devices would be materially reduced over 
that for manufacturing similar devices of pres 
ent day approved construction. 
Another object of the present invention is to 

provide electrical devices as specified embodying 
printed circuits, i. e., wherein the circuits are 
formed upon the insulating panel or plate by 
any approved printing process and have their 
Outer Surfaces flush With the face of the insulat 
ing panel, whereby any size and shape of contact 
may be employed thus reducing switch arm rock 
and permitting a decrease in the number of con 
tacts required in any circuit over those required 
in conventional devices, as well as materially 
reducing the amount of work required in con 
necting the various wires of the instrument to 
the contacts. : . 
With these and other objects in view, as may 

appear from the accompanying specification, the 
invention consists of various features of con 
struction and combination of parts, which will 
be first described in connection with the accom 
panying drawings, showing electrical devices such 
as attenuators, potentiometers, rheostats, etc. of 
a preferred form embodying the invention, and 
the features forming the invention will be spe 
cifically pointed out in the claims. 
In the drawings: 
Figure 1 is a perspective view of an attenuator 

constructed in accordance with the present in 
vention. 

Figure 2 is a front view of the contact carry 
ing insulating panel of the instrument. 

Figure 3 is an edge elevation of the contact 
carrying insulating panel showing resistance coils 
and other wires connected thereto. 

Figure 4 is a back view of the contact carry 
ing insulating panel shown in Figure i showing 
the various resistance coils and wires connected 
thereto. 

Figure 5 is a cross section taken on the line 
5-5 of Figure 1. 

Figure 6 is a front view of a modified form of 
the contact carrying plate. 

Figure 7 is a cross section taken on the line 
7-7 of Figure 6. 
Figure 8 is a front view of another form of 

the contact carrying plate. 
Referring more particularly to the drawings, 
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Figure 1 shows an attenuator embodying the 
present invention and while an attenuator of a 
balanced ladder netWork structure is shown in 
Figure 1 of the drawings, it is to be understood 
that the present invention is applicable for use 
in attenuators, potentiometers, rheostats, bal 
anced and unbalanced ladder attenuators, lever 
type attenuators, T attenuators, H attenuators, 
decade resistor units, single and multiple deck 
Switches and other analogous instruments or de 
vices wherein the structure of the present in 
vention is applicable. 
The attenuator shown in Figure 1 of the draw 

ings includes the usual contact carrying plate 
which is made of insulating material and to the 
back of which the various resistance coils 2 are 
attached and connected to the contacts 3 car 
ried by the face of the insulating plate or panel 
f. A switch arm 4 is carried by a shaft 5 and 
has switches 6 thereon which move over the 
contacts 3 for closing circuits through various 
of these contacts 3 and the central ring contact 
7. The shaft 5 extends through the housing 8 
of the attenuator and has an operating knob 
9 thereon by means of which the shaft 5 is man 
ually rotated for moving the switch structure 
6 over the contacts 3. The input and output 
connections to the attenuator are made through 
various posts to. 
The above described construction is common 

in all electrica instruments of this type and 
the SWitch structures 6 shown in Figure 1 of the 
drawings are shown as switch structures of the 
type covered by U. S. Patents 2,424,745 and 
2,430,215, although it is understood that any suit 
able type of switch structure may be employed 
Without departing from the spirit of the present 
invention. 

In the past the contacts of the electrical in 
struments of the type herein referred to have 
been made in the form of individual contacts 
attached to the insulating plate and projecting 
therefrom, necessitating considerable work in the 
construction and attachment of the contacts to 
the insulating plate or panel, as well as con 
siderable Work in making the proper Wiring Con 
nections to the various contacts. 
The form of the invention shown in Figures 1 

to 5 of the drawings comprehends the provision 
of an instrument of this type wherein the con 
tacts 3 are made by what is known as a printing 
process and imbedded in the insulating material 
of the panel 8. The outer faces of the contacts 
may be flush with the outer surface of the panel 
as is clearly shown in Figure 5 of the drawings 
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or they may project slightly therefrom as shown 
in Figures 6 and 7 of the drawings. One Such 
method of making such insulating panels is dis 
closed in application Serial No. 181,159 filed Au 
gust 24, 1950, now abandoned. The present iin 
vention does not incorporate the method of mak 
ing the contact carrying insulating plate of panel 
I and the method of applying the contacts 
theretO. 
The raking of the contacts by the “printed' 

process permits contacts in Figure 1 of the draw 
ings in lieu of the cylindrical button type con 
tacts heretofore employed, thus reducing Switch 
arm rock and permitting a decrease in the num 
ber of contacts required since contacts Such as 
those indicated at 3' inay be provided which have 
enlarged sections 2 permitting the connection 
of two wires to one contact and the spacing of 
such connections as shown at 3 Sufficient dis 
tances apart to facilitate the ease in the making 
of the connections with the wires. 
3 and 3' aid the in Silating plate or panel i has 
openings drilled therethrough as shown at 4 and 
the wires to be connected to the contacts are in 
serted through these openings and permanently 
connected by a spot of Solder to the contacts 3 oi 
3'. Figure 5 of the drawings shows eyelets 5' 
inserted in the openings 4 but if it is desired 
these eyelets nay be eliminated. The making of 
the panel by the “printed' process lends itself 
to simple and novel constructio}} and attachment 
of the various electrical resis;&nce coils 2 and 
their nethod of attachment to the panel and 
connection to the contacts 3 or 3'. The wires of 
the resistance coils 2 are wound about a ring or 8 
strip 5 of insulating material and the Strip or 
ring 5 has attaching supporting wires is looped 
thereabout one end of which Wirgs extends 
through certain of the openings A, as shown at 
the lower end of Figure 5 of the drawings, and is 3 
Soldered to one of the contacts. The other end 
of the looped wire 6 is soldered to the end of 
the Wire 6 which extends through the opening 
4 at the inner side of the insulating plate or 

panel thus rigidly connecting the ring 5 to 
the insulating plate or panel I. One of these 
looped Wires 6 is located at each end of each of 
the coils 2 and the ends of the wires forming 
the resistance coils 2 are supportably connected 
to the wire is as shown at 8 thus providing a 
Simple, neat construction. 
The Output wires indicated at 9 extend 

through other of the openings 4 and are soldered 
to the respective contacts 3'. It will be noted 
that all of the points of soldering of the wires 
to the various contacts 3 and 3' are outwardly of 
the SWeep of the Switches 6 so that the contacts 
of the Switches will only move over the surfaces 
of the contacts. The power input wire 20 is coin 
nected to the radially extending arm 2 which is (; 
a part of the inner ring contact, 22. The inner 
ring contact 22 and the arm 2 likewise may have 
itS Outer Surface flush with the face of the in 
Slalating panel, or only slightly raised therefrom. 

In Figures 6 and 7 of the drawings the con 
tactS 33 are in bedded in the insulation plate 3 
and have their outer Switch engaged surfaces 
raised slightly, only a Small fraction of an inch 
above the surface of the insulation plate 3 and 
they have “tails' or connection projections or 
elo!gations 32 formed integrally thereon. Small 
OpeningS 33 are provided through the connec 
tion projections 32 and through the insulation 
plate 3i, through which wires (not shown) are 
projected and attached to the connection projec 
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tions 32 by a spot of solder as shown and described 
in connection with Figures 1 to 5 of the draw 
ings. The connection elongations 32 extend be 
yond the sweep of the switch member (not shown) 
as in Figures 1 to 5 of the drawings. The Central 
ling contact 34 is likewise imbedded in the in 
Sulating plate 3 and has its outer Surface pro 
jecting from the surface of the insulation plate 
3 the same distance as the distance of projec 
tion of the contacts 30. A connection projection 
35 is formed integrally with the ring contact 34, 
projects beyond the sweep of the Switch member 
and has a wire receiving opening therethrough. 
The resistance coils of the instrument are at 
tached to the insulation plate 30 in the Same nan 
ner as described in connection with Figures 2 to 
5 of the drawings. 
The contact carrying panel shown in Figures 

6 and 7 of the drawings, is particularly adaptable 
for use in instruments providing "make-before 
break' switch panels construction wherein it is 
one of the purposes of the contacts to keep the 
switch arm from touching the insulating plate, 
causing it to always ride on metallic contact 
neinbei's So as never to open the circuit. 

In some instruments it is desirable to provide 
a “break-before-nake' operation and a contact 
carrying plate for use in such instruments is 
shown in Figure 8 of the drawings. 

In the form of the invention shown in Figure 
8, a plurality of 'live' contacts 40 are arranged 
in a concentric circle about the inner ring con 
tact 4 like in the other forms of the invention 
shown in Figures 1 to 7 inclusive. The ring Con 
tact has a connection projection 42 formed in 
tegrally therewith and extending radially be 
tween two of the contacts 40. Metal segments 
43 are placed between the adjacent contacts, 40 
and between the connection projection 42 and 
the contacts 40 adjacent thereto. The metal seg 
ments 43 are “dead' segments, that is, they have 
ino Wires connected thereto. This construction 
keeps the rotating Switch arm (not shown) from 
dragging across the insulating material, yet pro 
vides break-before-make operation. The con 
tacts 49, ring 4, the connection projection 42 and 
the “dead' segments 43 are all imbedded in the 
insulating plate 44, and have their outer faces 
projecting slightly from the surface of the in 
Sulating plate 44 as in the form of the invention 
shown in Figures 6 and 7 of the drawings, and 
the contacts 40 and connection projection 42 have 
holes 45 drilled therethrough which extend 
through the insulating plate 44 to permit wire 

5 connections as shown in Figure 5 of the drawings. 
It is understood that the resistance coils may be 
employed With this form of the invention as dis 
closed and described in connection with Figures 
1 to 5 of the drawings. 
While in the drawings and the foregoing de 

Scription the Stationary contacts and metal seg 
ments of the electrical device are shown and 
described as wholly or partially imbedded in the 
plastic insulating material, it is to be under 
stood that they may be formed upon the in 
Sulating plate by any of the approved 'printing' 
methods well known, and be wholly free from 
any imbedding in the insulating plater without 
departing from the spirit of the present inven 
tion. 

It will be understood that the invention is not 
to be limited to the specific construction or ar 
rangement of parts shown, but that they may be 
Widely modified within the invention defined by 
the claims. 

N 
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What is claimed is: 
1. In an electrical instrument for use in audio 

Communication, an insulating switch plate, a plu 
rality of flat plates forming stationary electrical 
Current conducting contacts imbedded in said in 
Sulating plate, said contact forming plates hav 
ing all of their outer flat surfaces parallel with 
the outer Surface of said insulating plate, electri 
Cal resistance coils at the inner surface of Said 
insulating plate, said insulating plate and said 
stationary contacts having openings there 
through, and connecting wires from said resist 
ance coils extending through said openings and 
Soldered to said contacts. 

2. In an electrical instrument, for use in audio 
Communication, an insulating switch plate, a plu 
rality of flat plates forming stationary electrical 
current conducting contacts carried by said in 
sulating plate, said contact forming plates having 
all of their outer flat surfaces parallel with the 
Outer Surface of said insulating plate, electrical 
resistance coils at the inner surface of said in 
Sulating plate, Said insulating plate and said sta 
tionary contacts having openings therethrough, 
connecting wires from Said resistance coils ex 
tending through said openings and soldered to 
Said contacts, certain of said contacts having 
Second openings extending therethrough and 
through the insulating plate, and output wires 
extending through said Second openings and con 
nected to the contacts. 

3. In an electrical instrument for use in audio 
communication, an insulating plate, a plurality 
of flat plates forming stationary electrical con 
ducting contacts arranged in spaced relation 
about the axis of Said insulating plate and im 
bedded in the insulating plate and having all 
of their outer flat surfaces parallel with the 
outer surface of said insulating plate, a ring 
contact concentric of the axis of said insulating 
plate and located inwardly of said spaced con 
tacts, a radially extending connection arm formed 
thereon, Said ring contact and connecting arm 
imbedded in said insulating plate, electrical re 
Sistance coils at the inner Surface of Said in 
Sulating plate, said insulating plate and said 
Spaced Stationary contacts having openings 
therethrough, connecting wires from said resist 
ance coils extending through said openings and 
Soldered to said contacts. 

4. In an electrical instrument for use in audio 
communication, an insulating plate, a plurality 
of stationary electrical conducting contacts ar 
ranged in spaced relation about the axis of said 
insulating plate, a ring contact concentric of the 
axis of Said insulating plate and located inwardly 
of said spaced contacts, a radially extending con 
nection arm formed thereon, said ring contact 
and connecting arm carried by said insulating 
plate, Said insulating plate and said stationary 
contacts having openings therethrough, a band 
of insulating material at the inner side of said 
insulating plate, a plurality of electrical resist 
ance coils wound in Spaced relation on said band, 
looped supporting wires extending transversely 
acroSS Said band and having one of their ends 
extending through certain of said openings and 
Soldered to certain of the contacts, the ends of 
Said resistance coils connected to said supporting 
wires to establish connection between the coils 
and contactS. 

5. In an electrical instrument for use in audio 
communication, an insulating plate, a plurality 
of stationary electrical conducting contacts ar 
ranged in Spaced relation about the axis of said 
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insulating plate, said insulating plate and said 
stationary contacts having openings there 
through, a band of insulating material at the 
inner side of said insulating plate, a plurality of 
electrical resistance coils wound in Spaced rela 
tion. On Said band, looped supporting wires ex 
tending transversely across said band and having 
one of their ends extending through certain of 
Said openings and soldered to certain of the con 
tacts, the ends of said resistance coils connected 
to Said supporting wires to establish connection 
between the coils and contacts, certain of said 
Spaced contacts having laterally extending en 
largements formed integrally therewith, output 
wires connected to said laterally extending en 
largements, a ring contact concentrically of the 
axis of Said insulating plate and inwardly of the 
inner ends of the spaced contacts, a connection 
arm formed integrally with said contact ring 
and extending radially to a point near the outer 
edge of the insulating plate. 

6. An electrical instrument as claimed in claim 
4 including metal segments positioned between 
adjacent contacts, said segments being free from 
connection in the electrical circuit of the instru 
ment. 

7. An electrical instrument as claimed in claim 
4 wherein said Stationary contacts have their 
outer surfaces projecting slightly from the face 
of the insulating plate and wherein said sta 
tionary contacts have elongations formed thereon, 
said elongations and insulating plate having wire 
receiving openings therethrough. 

8. In an electrical instrument for use in audio 
5 communication, an insulating switch plate, a plu 

rality of flat plates forming stationary electrical 
current conducting contacts carried by said in 
sulating plate and having all of their outer flat 
Surfaces parallel with the outer Surface of said 
insulating plate, a switch member embodying 
movable contacts for movement over and en 
gagement with Said stationary contacts, said sta 
tionary contact-forming flat plates being of 
elongated shape and having wire connection por 
tions projecting beyond the arc of the sweep of 
Said Switch, said wire connection projecting por 
tions and said insulating plate being provided 
with openings extending therethrough and Wires 
inserted through said openings and connected to 
the contacts at a point beyond the arc of the 
Sweep of the Switch member. 

9. In an electrical instrument for use in audio 
communication, an insulating switch plate, a 
plurality of stationary electrical current con 
ducting contacts imbedded in said insulating 
plate with their entire outer surfaces parallel to 
and Substantially flush with one surface of said 
insulating plate, a switch member embodying 
movable contacts for movement over and en 
gagement with said sationary contacts, said sta 
tionary contacts including wire connection por 
tions parallel to and substantially flush with the 
contact carrying Surface of said insulating plate 
and projecting beyond the Sweep of said switch 
member, Said insulating plate and said Wire con 
nection portions having holes drilled there 
through to receive electric current conducting 
wires for Solder connection to said contacts. 

0. In an electrical instrument for use in audio 
communication, an insulating Switch plate, a 
plurality of stationary electrical current con 
ducting contacts imbedded in said insulating 
plate with their entire outer surfaces parallel to 
and Substantially flush with one side of said in 
Sulating plate, a Switch member embodying mov 
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able contacts for movement over and engage 
ment with said: stationary , contacts, said sta 
tionary contacts including Wire connection por 
tions parallel to and substantially flush with 
the contact carrying Surface of Said insulating 
plate and projecting beyond the Sweep of Said 
switch member, said insulating plate and Said 
wire connection portion having holes drilled 
therethrough to receive electric current conduct 
ing 'Wires for Soldier connection to Said, contactS, 
said stationary contacts being arranged in a 
circle, concentric of the axis of Said "insulating 
plate, the alternate stationary contacts having 
their portions : beyond the arc of the Sweep of 
said switch member enlarged, said enlarged por 
tions provided with a plurality of openings there 
through to permit connection of a plurality of 
-wires thereto and said enlarged portions lying 
parallel to and substantially flush with the con 
tact-carrying face. Of Said insulating plate. 

11. An electrical instrument as claimed in claim 
10 including a ring contact concentric of the 
axis of said insulating plate and in Wardly of the 

0. 
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spaced stationary contacts, and a wiring con 
nection arm formed integrally with said ring 
contact and projecting radially therefrom to a 
point beyond the arc of the sweep of said Switch 
member. 

12. An electrical instrument as claimed in claim 
11 wherein said ring contact and said connecting 
arm are imbedded in said insulating plate and 
have their outer surfaces substantially flush with 
the stationary contact carrying face of the in 
Sulating plate and wherein Said wiring conneca 
tion arm lies wholly within the area of said in 
Sulating plate. 
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