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7 Claims. (CL 175—415) -

‘My inventxon relates -to reactors, and 1t has been assembled on a single shaft, and arranged
particular relation to variable condensers- such in operative relation to the corresponding stators.
as are commonly utilized in radio receiving and Such condensers are known in the art as “gang”
transmitting equipment. condensers, and are usually so constricted that

5 ‘One object of my invention is to provide a the rotor and the frame may be grounded in 60

variable condenser that is extremely rigid in order to minimize the capacity effect of the oper-
construction.: ator’s hand.

Another object of my invention is to proyvide A gang condenser constmct.ed according: to
a. variable condenser that is substantially un-. the teaching of the prior art, provided with end

10 affected by the rough handling to which an as- plates held together by a plurality of tie-rods, 65 .

“sembled radio set is subjected during shipment. does not permanently remain in adjustment.
Another object of my invention is to provide Torsional and other stresses tend to destroy the
a frame, or support, for a “gang” condenser, that parallelism of the end plates, and, consequently,
is, a condenser having more than one variable the correct spacing between rotor and stator

15 component connected to the same shaft, which 'plates cannot be maintained when the device is 70
will remain: rigid under all condltions of han- subjected to rough usage. . :
dling, shipment.and usage. . I have accordingly, by the present mvention.

Another. object of my .invention is to provide done away with the end-plate and tie-rod con-
a condenser-supporting frame that will be free struction, ‘and have. provided -a one-piece con-

20 from unbalanced stresses when complete, and . denser frame. that is substantially unaffected by 76
which consequently will not tend.to distort dur- usage of the roughest sort. Specifically, my in-
ing long continued use. ‘ vention contemplates - replacing the customary

Another .object of my 1nvent10n is to provide a end-plates and tie-rods by an unitary supporting
condenser-supporting frame that may be cheaply element shaped somewhat like a bath-tub, be-

25 manufactured, and one that requn'es only a few tween the end portions of :which the rotor is 80
‘machining operations. mounted, and along the sides of which are car-

Another and more specific object of my inven- .ried a plurality of insulating strips adapted to
tion is to provide an improved form of stator- support the stator plates
plate assembly particularly suitable for use in a Among the novél features of my. inventlon are
. 80 condenser of the type referred to above. - . those particularly set forth in the appended 85
By far the greatest number of variable con- claims. The invention in its generic aspect, how-
densers utilized in radio transmitting and receiv- ever, as well as further objects and advantages
ing ‘sets at the present time comprise a plurality thereof, will best be understood by reference to
of stationary plates, known-as the “stator”, and the following description of a specific embodi-

35 a plurality of 'movable plates, known as the ment, taken in connection with the accompany- 90
“potor”. The rotor is usually mounted on a shaft ing drawings, in which:
extending through bearings carried by end plates, PFigure 1 is a top plan view of a preferred em-~
the eng plates being held together by a plurality bodiment of my invention;
of -merillic tie-rods. - In condensers of the ‘low- Fig. 2 is a view in elevation; . ‘

40 loss” type, such as disclosed on page 119 of the ~ - Fig. 3 is an end elevational view, filustrating & 908
1918'edition of Bureau of Standards circular No. preferred form of actuating means;

74, the end plates are metallic, and. the stator- Fig. 4 is a cross-sectional view taken along a
plates are supported therefrom by & plurality of line corresponding to the line IV—IV of Flig. 2,

_ insulating elements, preferably of quartz or the .looking toward the left;

45 )ike. -In other, and earlier, condensers the end ~ Fig.5isaview of a single condenser plate; 100
plates were constructed of a material such :as Fig. 6 is an end elevational view of a stator-
bakelite, and the stator plates were supported plate assembly, illustrating the manner in which
therefrom by the tie-rods themselves, insulation such assembly is held together by a plurality of
between the rotor and stator being provided by spacer elements;

.50 the end plates. ‘ Fig. 7is a plan view of a stator-plate assembly, 108
With the advent of radio receiving sets employ- partly in section; -
' ing a plurality of tuned circuits; it has become Fig. 8 is a sectional view taken 310!18 & line
desirable to ‘adjust the frequency of all of such corresponding to the line IV—IV of Fig. 6;
circuits by ‘s single control device, and to this Figs. 9 and 10 are views of alternative forms of

55 end the rotors of two or more condensers have spacer-elements. 110
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Referring specifically to Figs. 1, 2 and 4, my im-
proved condenser comprises a one-piece metallic
structure 1 which is shaped somewhat like a bath
tub, having end portions 2 and 3, side portions 4
and 5 and a bottom portion 6. The side portions
4 and 5 are each cut away intermediate the ends
to below the level of the tops of the said ends,
leaving a plurality of upstanding ears 7.

Insulating strips 8 are affixed by means of rivets
10 to the upstanding ears 7 and to the end por-
tions 2 and 3, and extend parallel to the long axis
of the structure.

A plurality of groups of stator-assemblies 11
are suspended between and supported by the in-
sulating strips 10 by means of a plurality of small
bolts 12 or analogous devices.

Each of the stator-assemblies is provided with a
soldering lug 13 which is maintained in electrical
contact with the stator plates by means of one of
the bolts 12,

The end portion 2 of the frame is provided with
an opening through which extends one end of a
shaft 14 carrying a plurality of groups 15 of rotor
plates, each plate being mounted in a circumfer-
entially ‘milled groove.

The end portion 3 of the frame 1 is provided
with an opening sufficiently large to accommodate
a threaded bushing 16 which has an axial open-
ing therethrough of a diameter just sufficiently
large t5 accommodate the shaft 14. The bushing
16 is held in position by a nut 17, and a lock-nut
18. A collar 20 is mounted on the shaft adjacent
the lock-nut 18, and is held in position by means
of a pin 21. A spring-washer 22 encircles the
shaft between the collar 20 and the lock-nut 18,
and exerts a thrust on the shaft tending to move
it toward the end portion 2.

Movement of the shaft under the influence of
the spring-washer 22 is prevented by the hub 23
of an operating wheel 24, which is mounted on the
end of the shaft extending beyond the bushing 16
and is held in place by a pin 25.

The manner in which the operating wheel 24 is
actuated will be more clearly apparent from an
inspection of Fig. 3, to which reference should now
be made.

The wheel 24 comprises the hub 23, a rim por-
tion 26 on which station call letters, or frequency
indicia may be affixed, and two grooved rim por-
tions 27 and 28 having the same diameter, and
both being of less diameter than the rim por-
tion 26.

A cord, or cable 30 passes successively around
the grooved rim portions 27 and 28, the ends of
the cord being wrapped around screw-threaded
elements 31 and 32, respectively.

The screw-threaded elements 31 and 32 are car-
ried on opposite ends of a short shaft 33, being
held in place thereon by pins 34 and 35, to which
the otherwise free ends of the cable 30 may be
affixed.

The shaft 33 is mounted in openings provided in
bent-out ear portions 36 and 37, which portions
are integral with a depending plate 38 that is
affixed to the end 3 of the frame by a plurality of
bolts or rivets 40.

The upper end of the plate 38 is provided with
an additional bent-out lug 41 which is covered
with rubber, and cooperates with lugs 42 and 43
carried by the operating wheel to 1imit the rota-
tion of the wheel in either direction.

A small knob, or dial 44, may be affixed to the
end of the shaft 34 adjacent the point where the
said shaft extends through an opening in 3 radio-
set panel 45.

’
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A slack-adjusting device, comprising a small
plate 46 and a screw 47, is carried by the operat-
ing wheel, and serves to prevent the cord 30 from
slipping in the grooved rims 27 and 28.

Rotary motion given to the dial 44 causes the
cord 30 to wind up on one of the screw-threaded
elements, and to unwind at an equivalent rate
from the other screw-threaded element. The
cord, inasmuch as it is prevented from slipping in
the grooved rims, transmits motion to the operat-
ing wheel and causes angular motion of the rotor
plates with reference to the stator plates.

Inasmuch as the underlying purpose of my
invention is to provide a condenser which is more
rigid than condensers of the prior art, it is neces-
sary that the individual stator plate assemblies
themselves be extremely rigid.

Referring to Fig. 5, each individual stator plate
is provided with a plurality of integral lugs 50, 51
and 52. The plates are assembled in spaced re-
lation, as shown in Fig. 3, and are held in posi-~
tion by a plurality of spacer elements 53, 54, and
55 having openings through which extend the
lugs on each plate.

The spacer elements 53 and 55 are constructed
as shown in Fig. 9, and preferably comprise a flat
strip 56 in which has been embossed a cup-
shaped depression 57 through the bottom of
which a plurality of openings 58 are formed, the
said openings being equally spaced apart and of
a size just sufficiently large to accommodate the
lugs 50 or 52 on the individual plates. The edges
60 of the spacer elements are turned down, giv-
ing these elements a U-shape cross-section, and
the ends thereof are provided with openings 61
and 62 to accommodate the mounting screws 12.

The bottom spacer element 54 may be con-
structed as a plain flat strip having equally spaced
openings therethrough, as shown in Fig. 10.

In the assembly of each stator plate group the
requisite number of plates is held firmly in a jig
which' spaces them the desired distance apart.
The spacer elements 53, 54, and 55 are then
slipped over the lugs and a cord may be wrapped
around the said elements between the condenser
plates in order to hold them temporarily in posi-
tion.

Melted solder is then allowed to fill the cup-
shaped depressions of the spacer elements 53 and

55 successively, which, when it solidifies, unites 1

the plates and the spacer elements into a firm,
rigid structure. )

The bottom spacer element is then soldered to
the plates in an analogous manner, a lesser
amount of solder being necessary. It is, of
course, feasible, though not necessary, to utilize
three spacer elements of the same character as
the elements 53 and 55.

After the soldering operation is completed, the
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cord may be removed, or, if the plates have re- j:;

mained in the jig during the operation, they may
be then taken from the jig with full assurance
that the predetermined.spacing will not later
vary.

In order that rough handling shall not cause i:

injury to the stator or rotor groups after assem-
bly, I have made the end plates of each group of
material much thicker than the material utilized
for the intermediate plates.

In the modification of my invention shown in i

the drawings, the insulating strips 8 are illus-
trated as extending from one end of the con-
denser frame to the other. Although this method
of construction is preferable, it is not absolutely
necessary, inasmuch as the strips themselves add
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substantially nothing to the rigidity of the frame.
It is, accordingly, feasible to replace the continu-
ous strip by a plurality of short sections sup-
ported from the upstanding: ear portions of the
frame-sides and from the end portions thereof.
This modification; being believed obvxous, is not
illustrated.

I am aware of the fact that it has previously
been proposed to -construct ‘a condenser having

metallic end pieces from which the stator plates

are supported on insulating elements. Such a
condenser is shown on page 19 and opposite page
318.0f the 1918 edition of ‘circular #74 of the
Bureau of Standards. 'The condenser shown in
that publication, however, was not rigid.
would be impossible to construct & modern “‘gang’’
condenser in the manner illustrated. I have also

found that if such a “gang” condenser is con-:

structed in the ordinary way by utilizing a plu-
rality of end elements bolted together by spacer
devices, it is very easﬂy disarranged by torsional
stresses.

‘My improved condenser is extremely rigid.
After having once been assembied and adjusted,
the original spacing between the stator:and rotor
plates does not ‘appreciably change, no matter
how roughly the device may be handled. The
spacing between the plates is also not appreciably

. affected by atmospheric changes, any elongation
of the supporting frame being followed by mcve-.

ment of the rotor carrying shaft, since the shaft
is free to move in one end of the frame but is not
free to move with reference to the other end.

The supporting frame may either be die cast or
may be drawn from a flat sheet of deep-drawing
steel in ‘one operation, and after drawing, the
frame may be trimmed in a second operation and
is then ready for punching in accordance w1th
the requirements of the design. . -

In some respects the drawn frame is more de-
sirable than one which has been die cast. Die
casting introduces certain strains which are like-

ly to later be relieved by the punching and bor-

ing operations, arid cause a certain amount of
distortion. The die casting is inherently expen-
sive and must be carefully controlled, in order to
avoid warping and crystalline growth  which
combine to ¢ause distortion.

For these reasons, I have found it preferable
to draw the frame, as above mentioned, although
I consider either a drawn.frame or a die' cast
frame as.coming within the scope of my inven-
tion.

Although 1 have shown only- a single specific
embodiment of my invention, I am aware that
many modifications thereof are possible. My in-
vention is, therefore, not to be limited except in-
sofar as is necessitated by the prior art and by
the spirit of the appended claims.

I elaim as my invention:

1. In & variable condenser, a umtary metallic
frame having substantially parallel end elements

and substantially parallel sides, insulating ele-

It

3
ments carried by said sides, and a plurality of
stator plates supported between said:insulating
elements, those pertions of said frame adjacent
said stator plates being cut away to reduce the
capacity between said frame and plates.

2. In a variable condenser, a box-like unitary
metallic supporting structure having  substan-
tially parallel ends and substantially - parallel
sides, insulating -elements carried by said sides
a plurality of groups of stator plates suspended
between said insulating elements interiorly of
said metallic structure, and a shaft carrying ‘a
plurality of rotor elements journalled in said end
elements, the sides of said metallic structure
being cut away adjacent the points where said
stator plates are affixed to said insulating ele-
ments.

3. In a variable condenser, a box-like unitary
metallic ‘supporting structure having substan-
tially parallel ends and substantially parallel.
sides, insulating elements carried by said sides, &
plurality of groups of stator plates afixed to and
carried between said insulating elements, the
afixing means for sald stator plates also consti-
tuting an electrical and mechanical connection
between the said plates, and a shaft carrying a
plurality of groups of rctor plates journaled in
said ends.

4. In a variable condenser, a umtary trough-
shape metallic supporting frame having end walls 105
and side. walls, insulating elements carried by
said side walls, a plurality of stator plates sus-
pended between said  insulating elements inte-

95

‘riorly of said frame, and a shaft carrying coc>cr-

ating rotor plates journaled in said end walls.

5. As an article of manufacture, a trough-shape
metallic condenser-element - supporting frame
having integral side, end and bottom portions, the
side portions being so'modifled as to permit the
mounting thereon of insulating elements adapted 11§
to support condenser-stator-plates.

6. A variable electric condenser comprising a
unitary, jointless ‘wrought metallic shell with
smooth, rounded wall-connecting edges and
corners and integral bottom, side and end: walls, 120
a set of stator plates and a set of rotor plates
contained within the shell and supported thereby,
one of said sets of plates being in electrical con-
nection with said shell,

7. A variable electric condenser comprising a
unitary, jointless - wrought metallic shell with
smooth, rounded wall-connecting edges and
corners, and integral bottom,. side and end walls,
one of said walls having an opening therein, a
stator unit in said shell comprising a set of stator
plates, an insulating member on the exterior of
said shell over said opening, a connecting cle-
ment securing said stator plates to said insulat-
ing member, and a rotor unit in said shell com-
prising a rotor shaft journaled in said end walls 135
and a set of rotor plates on said shaft, the rotor
unit being in electrical connection with the shell.

HENRY C. FORBES.
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