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WARIABLE CONDENSER 
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kee Wis., assignors to Globe-Union. Inc., Mill 
waukee, Wis., a corporation of Delaware 
Application May 31, 1941, Serial No. 396,087 

(C. 175-45) 4 Claims. 

This invention relates to an improvement in 
variable condensers. 
An object of the invention is to provide a 

conden Ser Wherein the individual conductor elle 
ments are of novel construction, are combined in 
an advantageous and Special manner with each 
other, and are organized in an unique manner 
with their insulating support and with their di 
electric respectively. 
A Still further object of the invention is to 

provide a condenser of this character, which is 
simple, compact, and closely organized in con 
struction, reliable and efficient in operation, 
Which makes available a range of capacities 
heretofore not obtainable, and which is Sus 
ceptible to convenient and economical produc 
tion on a commercial Scale. 
Other objects and advantages reside in certain 

novel features of the construction, arrangement, 
and combination of parts, which Will be herein 
after more fully described and particularly 
pointed out in the appended claims, reference 
being had to the accompanying drawings forming 
a part of this specification, and in which: 

Figure 1 is a view in central, vertical, longi 
tudinal croSS section illustrating a variable con 
den Ser constructed in accOrdance With the 
present invention; 

Figure la is a fragmentary, sectional view simi 
lar to Figure 1 but showing the insulating stator 
and rotor and the condenser plates combined 
therewith on an enlarged scale for the sake of 
clearness and illustration. 

Figure 2 is a perspective view illustrating the 
fixed plates of the condenser, their insulating 
disc Support and the terminals combined with 
certain of the plates; 

Figure 3 is a group view in perspective showing 
the rotatable plates of the condenser, the dielec 
tric disc on which they are mounted, the ad 
justing shaft of the condenser, and a combined 
driving and Conducting arm which rotatably 
couples the shaft to the rotatable dielectric disc 
and plate assembly and electrically connects 
certain of the movable condenser plates to the 
shaft; 

Figure 4 is a perspective view illustrating the 
opposite face of the insulating disc support from 
that shown in Figure 2: 

Figure 5 is a perspective view showing the op 
posite face of the dielectric disc from that shown 
in Figure 3; 

Figures 6 and 7 are cross sectional views taken 
on lines 6-6 and 7-7, respectively, of Figures 4 
and 5; 
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Figure 8 is a diagram illustrating the manner 
in which the fixed and movable plates of the 
condenser shown in Figures 1 to 7 are connected 
in an electrical circuit; 

Figure 9 is a view similar to Figure 1 but show 
ing another embodiment of the invention; 

Figure 9a is a fragmentary sectional view simi 
lar to Figure 9, but illustrating the insulating 
Stator and rotor and their condenser plates on 
an enlarged scale for the sake of clearness and 
illustration. 

Figure 10 is a perspective view showing the 
fixed condenser plates, their insulating support, 
and the terminal combined with one of the plates, 
in the form of the invention shown in Figure 9; 

Figure ill is a perspective view, illustrating the 
rotary condenser plates and the dielectric disc on 
Which they are mounted when the construction 
takes the form illustrated in Figure 9; 

Figure 12 is a view similar to Figure 10 but 
showing the Opposite side of the insulating disc 
from that shown in Figure 10; 

Figure 13 is a perspective view further illus 
trating the dielectric disc shown in Figure 11, 
the view being from the opposite side from that 
Shown in Figure ill; and 

Figure 14 is a diagram showing how the con 
deriser plates shown in Figures 8 and 13 are 
connected in an electrical circuit. 

Referring to the drawings, and more particu 
larly to Figures 1 to 8, inclusive, it will be seen 
that in the form of the invention illustrated in 
the views mentioned, the condenser comprises an 
insulating support or stator preferably in the 
form of the disc of moulded insulating material, 
Such as a moulded ceramic having appropriate 
insulating properties. To one face of the disc 
the fixed plates of the condenser, designated at 

2, 3, 4, and 5, are applied. The plates 2, 3, 4, and 
5 may be applied as metallic films, coatings, or 
platings, painted or Sprayed on the face of the 
insulating disc. Usually silver salts are applied 
and then reduced either chemically or by heat. 
Where the condenser plates are constituted as a 
silver film they may be copper-plated, if desired. 
Terminals 6 and l are applied to the face of the 
insulating disc opposite that which carries the 
Condenser plates 2, 3, 4, and 5, and they are 
electrically connected to the condenser plates 2 
and 4 by means of suitable metal eyelets or rivets 
8 and 9. The eyelets 8 and 9 are countersunk in 
the metallic films constituting the condenser 
plates 2 and 4 and hence leave the outer surfaces 
of the condenser plates smooth and plane. The 
terminals 6 and facilitate the connection of the 



2 
plates 2 and 4 in an electrical circuit, and as 
illustrated in Figure 8 they connect the plates 2 
and 4 to the same side of an electrical circuit 
which is indicated for the purpose of simplicity 
in description as the positive side of the circuit 
so that the plates 2 and 4 are of the same 
polarity. The plates 2, 3, 4 and 5 are approxi 
mately segmental in form and more Specifically 
take the approximate dimensions of a quadrant 
although their radial edges as well as their inner 
portions are spaced from each other so that the 
plates themselves are electrically insulated from 
each other. 
To mount the insulating disc or stator on 

a suitable support, as for example on the chassis 
of a radio receiver, the disc is centrally apertured, 
as indicated at 0, and the face of the disc oppo 
site that on which the condenser plates 2, 3, 4, and 
5 are carried is provided with a hexagonal or 
non-circular socket f which circumscribes the 
aperture 10, as illustrated in Figure 4. The hex 
agonal flange 2 of a metallic mounting bushing 
3 is snugly fitted in this socket f in the assem 

bly. The bushing f3 is supported in the aperture 
4 of a mounting panel or bracket 5 which may 
be insulating material. As shown in Figure 1, 
the body of the bushing extends through the 
opening 4. A washer 6 is interpOSed between 
the flange 2 of the bushing and the margin of 
the opening 4 on one side of the panel 5. On 
the opposite side of the panel 5 a nut 7 is 
threaded on the bushing 3 and has clamping 
engagement with the panel 5 so as to COact with 
the flange f2 and Washer 6 to fixedly support the 
bushing 3 on the panel 5. 
A metallic adjusting shaft f8 is rotatably fitted 

in the bearing bushing 3. The outer end of this 
shaft has an adjusting knob 9 releasably secured 
thereto to facilitate turning of the shaft, A C 
ring or Snap ring 20 is snapped into an annular 
groove provided on the periphery of the shaft f8 
and bears against the outer end of the bushing 
3 to limit the extent to which the shaft f8 may 
move axially through the bushing in a direction 
toward the right, as viewed in Figure i. The 
inner end of the shaft projects beyond the flanged 
end, 2 of the bushing 3 and is combined with a 
dielectric disc or rotor 2 in a manner which will 
hereinafter be more fully described. 
The dielectric disc or rotor 2 may be conven 

iently and advantageously constituted of moulded 
and fired ceramic material of high dielectric Con 
stant or of other suitable insulating material. 
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2.826.341 
have their radial edges, as well as their inner 
portions, spaced from each other to an extent 
sufficient to electrically insulate the plates 24, 25, 
26, and 27 from each other. 
The shaft 8 has a reduced portion 28 which 

extends through and beyond the central aper 
ture 22 of the dielectric disc 2. This reduced 
portion 28 of the shaft is surrounded by an in 
sulating collar or washer 29. The reduced por 
tion 28 of the shaft also extends through a cen 
tral Opening provided therefor in a combined 

The extreme 
Outer end of the reduced portion 28 of the shaft 
is riveted or staked over, as at 31, so as to be 
rigidly connected to the central portion of the 
arm. 30. The arm 30 is of spring or resilient metal 
of good electric conductivity, such as spring steel, 
and its outer ends are adapted to be received 
or fitted in diametrically opposite notches 32 
formed in the rim 23 of the dielectric disc or rotor 
2 thereby rotatably coupling or establishing a 
driving connection between the adjusting shaft 8 
and the dielectric disc or rotor 21. The parts are 
So dimensioned and proportioned that the driv 
ing arm 30, which is initially slightly bowed, 
must be flexed and placed under tension when 
its ends are seated in the notches and the c 
ring 20 is Snapped into its groove, so that these 
parts perform the further function of pressing 
the Smooth inner face of the dielectric disc firmly 
against the smooth faces or surfaces of the fixed 
plates 2, 3, 4, and 5 of the condenser. The arm 
30 is also made to perform the additional func 
tion of electrically connecting the plates 25 and 
27 in electric circuit, and for this purpose the 
condenser plates. 25 and 27 have their films or 
coatings formed with extensions 33 and 34 which 
Cover the floors of the notches 32 and have good 
electrical contact with the ends of the arm 30 
fitted in Said notches. As illustrated in Figure 8, 
the shaft 8, and consequently the arm 30, are at 
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While the material of which the dielectric disc or 
rotor 2 is formed may be of various suitable 
compositions, it is preferably composed of ti 
tanium dioxide and rare earth. For example, it 
may be any one of the compositions disclosed 
in the application of George M. Ehlers and 
Rolland R. Roup, filed August 25, 1938, Serial No. 
226,734, for "Electric capacitators and dielectric 
for the same,' which application is assigned to 
the assignee of the present application. The di 
electric disc or rotor 2 is formed with a central 
aperture 22 and with a flanged or thickened rim 
portion 23. The movable plates of the condenser, 
designated at 24, 25, 26 and 27, are applied, prefer 
ably as metallic films, platings or coatings, to the 
outside face of the dielectric disc or rotor 2, and 
are for the most part located within the con 
ines of the rim 23 thereof. These movable con 
lenser plates 24, 25, 26, and 27 are similar in 
form, as well as in structure, to the fixed con 
denser plates 2, 3, 4, and 5 of the stator, and like 

55 

60 

65 

ground potential-that is, they may be regarded 
as connected to the negative side of the circuit 
in which the condenser is incorporated. The 
arm 30 is however spaced and Consequently elec 
trically insulated from the condenser plates 24 
and 26. 

Provision is made for connecting the plates 24 
and 26 to the positive side of the electrical cir. 
cuit, and to accomplish this in a Simple and 
advantageous way. For this purpose the fixed 
Condenser plates 2 and 4 are formed with arcu 
ate connecting or collecting strips 35 and as 
which curve or arc about the aperture to of the 
insulating disc in the manner illustrated in 
Figure 2. The movable condenser plates 24 and 
26 have extensions 37 and 37' which extend 
radially to the aperture 22, then axially across 
the inner peripheral wall of this aperture 22, 
and then around the margin of the Opening and 
on the inner face of the dielectric disc 2 to form 
contact shoes 38 and 39 of the form shown in 
Figure 5. In the assembly the contact shoes 38 
and 39 have wiping contact with the Collector 
or conductor strips 35 and 36 so that a positive 
potential is impressed on the condenser plates 
24 and 26 as well as on the fixed Condenser 
plates 2 and 4. The fixed condenser plates 3 
and 5 are connected up to the negative side of 
the electrical circuit, and this may be conven 
iently accomplished by extending the film con 
stituting the plates 3 and 5 across the outer edge 
of the disc and then radially across the oppo 
site face thereof, to form conducting arms 40 

them are approximately of segmental form, but 75 and 4 which continue down and merge into a 
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metallic film-like covering 42 for the floor of the 
socket ff. The conducting arms 40 and 4 are 
embedded in the material of the insulating disc 
and are interlocked therewith by means of 

keying projections 40 and 41" which are em 
bedded in the material of the disc . The cover 
ing 42 for the floor of the socket has good 
electrical contact with the flanged end 2 of the 

3 
like rotor 20 of dielectric imaterial is in this form 

5 

bearing bushing 3, and since the shaft f8 is a 
Working fit in the bushing 3, the condenser 
plates 3 and 5 are also at ground potential or 
may be regarded as connected to the negative 
side of the electrical circuit. 

In this construction, when the knob 9 is ad 
justed to cause the shaft to so move the disc 
like rotor 2 as to bring its plates 24, 25, 26, and 
27 into opposed relationship with the plates 2, 3, 
4, and 5, respectively, the capacitance of the 
condenser is at its minimum since plates of the 
same polarity are opposed to each other. The 
maximum capacity of the Condenser may be had 
by so turning the knob 9, shaft 8, and rotor 
2 as to bring the plates 24, 25, 26, and 27 of 
the rotor into opposed relationships with the 
plates 3, 4, 5, and 6, respectively, since in such 
an adjustment plates of opposite polarity have 
their full areas in Opposed relationship. Inter 
mediate adjustments of the rotor 2 with respect 
to the stator f provide for a wide range of inter 
mediate capacity variations. 
The form of the invention shown in Figures 9 

to 14 inclusive is- in all broad and Substantial 
respects the same as that shown in Figures i to 
8, the difference being in the fact that the stator 
and the rotor each are provided with two con 
denser plates of opposite polarity rather than 
four. In the construction shown in Figures 9 
to 14, the stator and rotor 2 are provided as 
before. The stator is mounted. On the support 
ing panel 5 by bushing 3, washer 6, and nut 

as before. The rotor 2 is adjusted by the 
shaft 8 which is equipped with a knob 9, the 
inner end of the shaft being reduced and pro 
vided with the insulating washer 29 and also 
being staked as at 3 to a coupling and conduct 
ing arm 30. 
As shown in Figure 10, the stator has two 

condenser plates, designated at 50 and 5, the 
condenser plates being Substantially of Semi 
circular form or segmental form, rather than 
quadrant or sector shape, as in the other em 
bodiment. The plates 50 and 5 are metallic 
films, platings or coatings of the same character 
as the plates of the other form of the invention, 
and have their edges spaced slightly so as to be 
electrically insulated from each other and yet 
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just as in the other embodiment the plates 50 - 
and 5 are otherwise substantially coextensive 
with the entire surface of the stator to which 
they are applied. The terminal 52, like the ter 
minal 6, is connected by a rivet 53 to the plate 
5, as in the other embodiment of the invention, 
and provides a convenient means for connecting 
the plate 5 to one side of an external circuit, as 
for example to the positive side of the external 
circuit, as indicated diagrammatically in Figure 
14. The plate 50 has its film extended across the 
edge of the disc-like stator and down to the 
outside face thereof to provide a conducting arm 
54 corresponding to the conducting arm 40 and 
in electrical connection with the bushing 3, as 
in the other embodiment, so that the condenser 
plate 50 is at ground potential, or, as illustrated 
diagrammatically in Figure 14, is connected to 
the negative side of the power source. The disc 
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of the invention the same as in the other except 
that instead of having four movable condenser 
plates it has two semi-circular or segmental con 
denser plates, designated at 55 and 56, the ad 
jacent edges of these plates being slightly spaced 
from each other so that the plates are electrically 
insulated from each other. Only one of the 
movable condenser plates, namely the plate 55, 
has an extension 56 covering the floor of one of 
the notches 32 since only one of the movable 
condenser plates is to be connected to the nega 
tive side of the power source. The Outer periph 
eral edge of the other condenser plate 56 lies 
entirely within the confines of the rim 23 of the 
rotor. The arm 30 serves to place the plate 55 
at ground potential, as before. The movable 
condenser plate 56 has an extension from its 
inner periphery which goes across the inner pe 
ripheral wall of the aperture 22 of the rotor and 
is formed into a contact shoe 5. On the inner 
face of the disc-like dielectric rotor, and is ar 
ranged and adapted to have wiping contact with 
an arcuate conducting or collecting strip 58 
formed as an integral extension of the fixed 
condenser plate 5, the shoe 57 and Strip 58. 
serving to impress a charge of the same polarity 
on the plate 56 as that impressed on plate 5. 
In this instance, as before, the maximum value 
of the condenser capacity is realized by bringing 
the movable plates of the rotor into opposed re 
lationship with the fixed plates of the stator of 
opposite polarity, whereas minimum capacity is 
realized by rotating movable plates of the rotor 
into opposed relation with the fixed plates of the 
stator of the same polarity. 
While we have shown and described several 

constructions in which the invention may be 
advantageously embodied, it is to be understood 
that the constructions shown have been selected 
merely for the purpose of illustration or example, 
and that various changes in the size, shape, and 
arrangement of the parts may be made without 
departing from the spirit of the invention or the 
scope or the subjoined claims. 
We claim: 
1. A variable condenser of the character de 

scribed comprising a disc-like stator of insulat 
ing material, a disc-like rotor of dielectric ma 
terial in face-to-face engagement with said 
stator, a pair of fixed condenser plates applied 
as metallic films to the face of the stator en 
gaged with the face of the rotor, a pair of similar 
movable condenser plates applied as metallic 
films to the outside face of the rotor, a terminal 
carried by the stator and in electrical contact 
with one of its plates for connecting said plate 
in an external circuit, a collector strip provided 
adjacent the center of the stator as an exten 
sion of the plate to which the terminal is con 
nected, a contact shoe carried by the rotor hav 
ing wiping contact with said strip and electrically 
connected to one of the plates of the rotor, a 
metallic bearing bushing carried by Said stator, 
a connecting arm between the bushing and the 
other condenser plate of the stator, a rotary ad 
justing shaft supported in Said bearing bushing, 
and a metallic driving arm fastened to the shaft 

s 

and having driving engagement with the rotor 
and also electrically connected with one of its 
condenser plates whereby positively and nega 
tively charged condenser plates are provided on 
both the rotor and On the stator and the capaci 
tance of the condenser is variable by rotating 
the rotor relative to the stator to vary the ex 



4. 
tent to which the positively and negatively 
charged plates Overlap. 

2. A condenser of the character described com 
prising a disc-like stator of insulating material, 
a disc-like rotor of dielectric materiai concen 
trically disposed with respect to the stator and 
supported for rotation about the common axis 
of the stator and rotor and in face-to-face rela 
tion therewith, a plurality of fixed condenser 
plates applied as metallic films to angularly 
Spaced portions of the face of the stator engaged 
With the face of the rotor, a plurality of similar 
movable condenser plates applied as metallic 
films to angularly spaced portions of the out 
side face of the rotor, terminals carried by the 
stator and in electrical connection with alternate 
condenser plates thereof for connecting such 
plates to the positive side of an external elec 
trical circuit, cooperable contact strips and con 
tact shoes carried respectively by said positively 
charged plates of the stator and corresponding 
alternate plates of the rotor whereby said alter 
nate plates of the rotor are also impressed with 
positive charges, a metallic bearing bushing car 
ried by the stator, a metallic shaft rotatably . 
fitted in and in electrical connection with said 
bushing, said shaft and said bushing being at 
ground potential, means connecting the bushing 
With condenser plates of the stator intermediate 
alternate positively charged plates thereof, and 
a combined driving and conducting arm inter 
connecting the shaft and the rotor to rotatively 
couple the rotor to the shaft and electrically 
connect the plates hereof inermediate its posi 
tively charged alternate plates to the negative 
side of the circuit. 

3. A condenser of the character described com 
prising a metallic bearing bushing, a disc-like 
stator of insulating material supported on said 
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bushing, a metallic adjusting shaft rotatably 
supported in said bushing, said shaft and Said 
bushing being at ground potential, a rotor of di- . 
electric material fixed to and rotatable with said 
shaft, condenser plates applied as metallic films 
to the rotor and stator, means for connecting 
certain of the condenser plates of the stator in an 
external circuit so as to impress a positive charge 
thereOn, means for transferring the potential im 
pressed on said plates of the stator to plates of 
the rotor, and means for connecting plates of the 
rotor and Stator to the negative side of the cir 
cuit and including connections from the last 
mentioned stator plates to the bushing and from 
the last mentioned rotor plates to the shaft. 

4. A condenser of the character described 
Comprising a, bearing bushing, a disc-like stator 
of insulating material Supported on said bushing 
and having a central opening aligned with the 
opening of the bushing, an adjusting shaft rotat 
ably supported in said bushing and projecting 
beyond the same, a disc-like rotor of dielectric 
material disposed in face-to-face engagement 
With the stator and having a central opening 
through which said shaft projects, condenser 
plates applied to the face of the stator engaged 
With the face of the rotor and to the Outside 
face of the rotor, means for limiting the extent 
to which the shaft may move axially in the bush 
ing in the direction toward the rotor, and a re 
silient metallic driving arm fastened to the inner 
end of the shaft and having its ends pressing 
against the rotor to press the rotor against the 
stator, said ends also having driving engage 
ment with the rotor whereby when the shaft is 
turned the rotor is adjusted relative to the 
stator. 
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