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16 Claims.

This invention relates to variable condensers,
and particularly to devices of this character used
for tuning as in radio apparatus.

One object of the invention is to provide a

& device of the character described having improved
means for causing a variable rate of change in
the capacity of the condenser, and so as to elimi-
nate the necessity for using specially shaped or
eccentrlc condenser plates.

"~ Another object of the invention is the prov1-
sion of a device of the nature set forth having
interchangeable actuator means for modifying
the variable rate of change in capacity of the
condenser, whereby different condenser charac-
teristics can be produced even though standard
condenser plates are used, unlike the practice
heretofore followed of changing the shape of the
rotor plates for the purpose mentioned.

Another object of the invention is to devise
a variable condenser having an improved mount-
ing or shaft construction for.the rotor plates,
whereby the rigidity of the rotor plate is in-
creased, lightness in the weight of the shaft main-
tained, or rendered less than the weight of the
usual round or solid shaft, and which shaft can
be formed from sheet material, if desired.

Another object of the invention is to construct
" a variable condenser having improved similar
means for mounting the shaft at opposite ends
thereof; improved means for mounting and insu-
lating the stator plates; improved means for re-
enforcing the frame of the condenser; and im-
proved closure means for the condenser; the above
Teatures being adapted for utilization in any de-
sired arrangement or combination.

A further object of the invention is to furnish

an improved condenser having few and simple
parts, and which is compact and inexpensive in
construction, convenient to make and use, and
durable, reliable, and efficient in operation.

Other objects and advantages of the invention

will become apparent as the spec1ﬁcat10n pro-
ceeds. -
- With the aforesaid objects in view, the mven-
tion consists in the novel combinations and ar-
rangements of parts hereinafter described in their
preferred embodiments, pointed out in the sub-
joined claims, and illustratéed on the annexed
drawing, wherein like parts are designated by the
same reference characters throughout the several
views.

In the drawing: )

Figure 1 is a view in front eleva.tmn of a device
embodying the invention with parts removed to
show the internal construction.
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Fig. 2 is a view in side elevation thereof.

Fig. 3 is a top plan view thereof, with parts re-
moved, and other parts being in section.

Fig. 4 is a longitudinal sectional view of the
shaft taken on line 4—4 of Fig. 3.

Fig. 5 is a transverse sectional view of the shaft
taken on line 5—5 of Fig. 3 and showing a con-
denser rotor plate in dot-dash lines.

Fig. 6 is a horizontal sectional view taken on
line 6—6 of Fig. 2.

Fig. 7 is a fragmentary sectional view taken
on line 7—7 of Fig. 3.

Figs. 8 and 9 are diagrammatic fragmentary
views showing different positions.of the device,

Fig. 10 is a plan v1ew of an mterchangeable cam
means.

Fig. 11 is'a fragmentary plan v1ew of a rotor
condenser plate.- ‘

The advantages of the invention as here oui-
lined are best realized when all of its features and %
instrumentalities are combined in one and the
same structure, but useful devices may be pro-
duced embodying less than the whole.

It will be obvious to those skilled in the art to
which this invention appertains, that the same
may be incorporated in several different construc-
tions. The accompanying drawing, therefore, is
submitted merely as showing the preferred exem-
plification of the invention.

Referring in detail to the drawing, 10 denotes
a device embodying the invention. The same may 85
include a frame having a plurality of parallel end
plates 11, 12 of similar forin, and whose upper
edges 13 may be arc shaped to conform to the .
shape of the rotor plates of the condenser. Inter-
connecting said end plates there may be a one
piece frame member of generally U-shaped form,
and having a bottom plate section 14 and upright
side plate sections 15 that may be exactly alike.
The frame member may be spaced somewhat in-
ward of the adjacent side edges 16 of the end
plates, and the side sections 15 may have marginal
outwardly bent flanges 17 extending therealong te
the edges 16. The frame members 14, 15 may lie
in abutment between the end plates, and may be
secured thereto as by the usual lugs 18 passed
through suitable openings in the end plates and
deformed or headed to form a strong intercon-
nection. If the condenser is of a double section
type, a plate 19 may be provided intermediate
of and parallel to the end plates and of generally
similar shape therewith. Said intermediate plate
may be secured in place in any suitable manner as
by lugs 18 engaging frame section 14, and it may
be undercut to lie between frame sectlons 15 and 110
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coniorm to the flanges 17, as will be obvious. To
provide a closure for the condenser frame or
housing, a cover 20 may be utilized, and which
may. consist of an arcuate resilient or flexible
sheet of metal adapted to seat on the curved edges
13 of the end plates 11, 12, and having longitudinal

varallel lips 21 adapted to be snapped under the.

flanges 17 for retaining the cover in place.

For mounting the device on the chassis of a ra-
dio apparatus, the frame section 14 may have
bosses 22 downwardly struck to the plane of the
lower edges 23 of the end plates, and threaded as
at 24 for receiving screws. Should there be any

‘irregularity in the chassis or frame, the latter

would be sprung by the tension of the screws at
24 and hence the frame would become distorted
and the spacing between the condenser plates af-
fected, as hereinafter more particularly described.
Such- distortion, however, is prevented by the
flanges 17 which afford a strong and simple re-
enforcement where it is most needed.

The variable condenser includes a stator hav-
ing one or more plates 25 and a rotor having one

* or more plates 26, suitably arranged in alternating

and spaced relation, and being each in the form
of a sector or semicircle, and dispesed in parallel

-planes, whereby, on angularly moving the rotor,

the capacity of the condenser is varied. It will
be particularly noted that the stator and rotor
plates are concentrically symmetrically arranged,
whereby a high degree of compactness is afforded,

- the rotor requiring a minimum of space for its

path of travel, so that the cover 20 becomes prac-

tical to apply. Heretofore, condensers arranged -

to change the capacity thereof at variable rates
have been arranged with the condenser plates dis-
posed according to an eccentric principle, so that
the rotor requires a higher path of travel and

therefore more space in a radio apparatus, and’

hence such condensers were not-provided with a
cover. ) :
For mounting the stator plates, the same may
be formed with arcuate segments 27 which may
be suitably secured to the angular plates 28.. In

-order.to insulate the stator from the frame, the

plates 28 may be engaged with plates of insula~
tion 29, as by screws 30, and terminal contacts 31
may also be affixed to said screws. In the opposed
side frame sections 15, openings 32 may be pro-
vided.- Along the upper and lower edges of said
openings, lugs 33 may be pressed inward, and
along the side edges of said openings, lugs 34
may be pressed inward and curved to afford an

- entrance: In providing lugs 33, flanges 35 may
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be formed along the upper and lower edges of said
openings. The plates 29 are snugly fitted in seat-
ing engagement between the several lugs 33, 34
and so as to.rest against the flanges 35, being so
maintained by reason of the abutment action of
the stator and plates 28 between the opposite in-
sulating plates 29. The plates 28 miay be slightly
resilient if desired to afford a snug wedging fit.
Heretofore the plates 29 have been riveted to the
frame. This required the use of nonbrittle ma-
terials of low insulating qualities. By my inven-
tion, the expense of riveting is avoided, and

plates 29 of high insulating character may be

employed, which. are reliably and quickly secured
in place. ' T .
For mounting the rotor plates 26, a means

36 may be provided which may in certain respects -

be denominated a shaft, and in other respects
a frame or plate. The same may have rib or
flange means 37, and is’ desirably made of chan-
nel form in cross Section, and is preferably made

‘denser plates 26, a means such as a contact mem-

-53 and bent laterally so that the end

1,972,510

of a sheet of material such as metal. Thus a
sheet of plane material may be bent and slotted
in a single operation to produce the means 36.
One possible embodiment of the invention, pref-
erably includes the flange and channel features,
the latter being designated by 38, and including
a back 39 and side walls or flanges 40 from which
one or more of the marginal lips or flanges 37
extend radially, as along a plane passing through
the axis of rotation of the shaft. The back 39
may be transversely slotted as at 41, and the
flanges 37 may have slots 42 alined with different
slots 41, the slots 42 extending preferably to-the
side walls of the channel. Intermediate of the
ends of the shaft, the flanges 37 may be cut away
as at 43, if'desired to afford clearance for the in-
termediate plate at an opening 44 thereof which
may form a part of a slot 45 that clears the shaft
so that the rotor unit can be dropped into the
frame to be assembled therein. :

For fixing the rotor plates to the shaft, each
TYotor plate may have an opehing 46 adapted to
receive the shaft and having edge portions 47
and 48 at said opening fitted in the respective
slots 41, 42 of the shaft and bearing against the
side walls of the channel shaft section. For.
strongly securing the rotor plates in the slots,
a force may be exerted on the outside of the back
of the channel between the different rotor plates,
and if desired, the flanges 37 may be deformed
slightly, whereby the metal between the different
slots 41, 42 is caused to tightly pinch and per-
manently hold the rotor plates. - :

For mounting the shaft 36, 2ny suitable means
may be employed, and preferably said shaft is 110
provided with integral tongues 49, 50 at opposite
ends thereof, and which may extend from the
back of the channel structure. Said tongues may
be bent as at 51 so as to lie in square abutment
with- the ends of the side walls or flanges 40 115
of -the channel structure. To.afford frictionless
bearing means for the shaft, the elements 49,

50 may be formed with alined openings or recesses

52 that open outwardly in opposite directions to ,
afford seats for bearing members such. as anti- 120 -
friction balls 53, the end walls 11, 12 having means
affording corresponding alined seats for the balls. -
Thus the end wall 12 may have a similar seating
recess 54, and, in order to provide for adjust-
ment in the bearing, the end wall 11 may have a’
set screw 55;threaded therein and secured by a
locknut 56, the set screw having a seating recess
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57 for the adjacent ball 53.

For electrical connection with the rotor con-
ber 58 that may be in the nature of a leaf spring 130
is utilized. The same may have an eye 59 pressed
therefrom and fitted in a corresponding hole in
the end plate 11. One end portion of the spring
may have a fork 60 taking about an adjacent ball 135
of the fork
presses against the end plate 11; and another part
of the fork presses against the end wall 49 of the
shaft 36. The other end of the leaf spring is

. formed with a terminal hole 61 and projects be- 140

yond the end wall 11, the cover 20 having an open -
ended slot 62 for receiving the same. The spring -
58 also serves to reduce-any possible axial move-
ment of the rotor, and facilitates the adjustment
setting of the device at the screw 55. - o

It will be appreciated that according to my in
vention both bearings for the shaft are simple,
compact, and similar in construction.

To provide a simplified means for causing an-.

145

~gular movement of the shaft 36, ihe tongue 50 150
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may be sufficiently elongated to constitute ‘2
crank arm. The latter may have a crank pin 63
extending through an opening or arcuate slot 64
in the front plate 12. The slot 64 is so arranged
that the ends thereof afford stops for the pin-63

- in the position of maximum capacity of the con-

10
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denser shown in Fig. 1, and in the position of zero
capacity of the condenser shown in Fig. 9. Hence
the stop engagement heretofore used for the con-
denser rotor plates directly is eliminated, and any
strain taken up solely by the shaft. It will be
noted that the crank 50 may extend in parallel-

_ism with the straight edges 65 of the rotor plates.

To actuate the pin 63, a cam means 66 is pref-
erably provided. The same may for compactness
consist of a sheet of plane material parallel to
the wall 12, and may desirably be fixed upon a
sleeve 67, which may be journaled upon a bar or
stub shaft 68 secured to the wall 12, as at 69, in

% spaced relation to the axis of the shaft 36. To

- the sleeve 67, a conventional manual control knob

28

and a dial with uniform graduations, not shown,
may be removably fitted in any well known man-
ner. To ' provide for removability and inter-
changeability of the cam 66, the outer end of the

- stub shaft 68 may have an annular groove 70, and
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"a washer 71, slotted at 72, may be removably

snugly engaged therein to slidingly abut the end
of the cleeve 67.

The cam means 66 may include an open ended
fork 73 for slidingly receiving the pin 63. - This
fork may have any desired cam slope T4.- To
avoid backlash in the cam engagement, an open-
ing 75 may be formed spaced from the closed end
of the fork and connected therewith by a narrow
opening 76, whereby the prongs of the fork are
resiliently movable toward each other for snugly
engaging the pin 63.°

In attempting to provide a vallable condenser
such that an actuator movable at a uniform rate
or according to uniform graduations shall cause
a different variable change or non uniform rate
of change in the capacity of the condenser, the
condenser plates have been eccentrically ar-
ranged, resulting in various drawbacks. Thus

" the condenser required more space, and required
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reenforcement for the large wings of the rotor
plates to assure parallelism and uriform spacing.
Moreover, if a condenser of different variable
characteristics was desired, it was necessary to
produce rotor plate of a different shape or eccen-
tricity, or even to redesign the entire condenser.
By my invention, these defects are overcome, and
if a condenser of different variable characteristics
is required, the cam means 66 alone need he
changed. Thus, as shown in Fig. 10, the modified
canl means may have a straight and a curved cam
surface 77, 78. 'To apply it even to an already as-
sembled condenser, the washer 71 is taken off,
then the cam and sleeve unit 66, 67 is removed,
the cam and sleeve unit 66a, 67 mounted in posi-
tion as shown in Fig. 1, and the. washer 71 re-
placed.

For the purpose of illustrating one possible
mode of using the invention, Figs. 1 and 8 show
3 counterclockwise movement of about 90 degrees
of the cam means-66, with a uniform rate of
movement of the rotor plates, since the pin 63 is
in each figure at the same position relative to the
cam means. In moving a further 90 degrees from
the position of Fig. 8 to that of Fig. 9, the pin 63
moves rapidly inwardly of the cam means, and
hence a constantly diminishing rate of angular
movement of the rotor occurs, though the cam
may move at a uniform rate. ‘This occurs be-

3

cause the pin 63 approaches the axis of the cam
means. It is as though the rotor were movable
according to its own independent scale formed
with uniform graduations for the first 90 degrees
and with graduations of diminishing size for the
last 90 degrees. Obviously the above principle
may be utilized in various or opposite ways.

It will be appreciated that various changes and
modifications may be made in the device as shown
in the drawing, and that the same is submitted in
an illustrative and not in a limiting sense, the

- scope of the invention being defined in the fol-

lowing claims.

I clajm: ’

. 1. A variable condenser, mcludmg a stator, and
a, rotor movable angularly relatively to each other
for varying the capacity of the condenser, oper-
ating means, and an actuator therefor, said actu-
ator and operating means being angularly mov-
able at different rates, so that a uniform rate of
movement of the actuator causes a variable rate
of change in capacity of the condenser, said actu-
ator being removable and having internally jour-
naled sleeve means for direct connection of a
finger piece knob thereto.

2. A variable condenser, including a stator and
a rotor each having condenser plates movable
relatively to each other along planes parallel
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thereto, and means angularly movable at a uni- .

_form rate of motion and being so connected with
-the rotor as to cause the same to move at a non

uniform rate of motion relatively to the stator,
said condenser having a fixed shaft, and the said
means having a sleeve removably journaled there-
on and adapted to be inserted into an actuator
knob.

3. A-variable condenser including a stator and
a rotor having condenser plates, the rotor being
mounted for angular movement about its geo-
metric center to vary the capacity of the con-
denser, and cam means for actuating the rotor
to cause movement thereof at a varying rate of
speed, the cam means including a cam slot and
a pin therein movable relatively to each other,
the cam slot and pin havmg continuous resilient
interengagement to avoid backlash.

4. A condenser including a stator plate, a rotor
plate, a frame for mounting the stator plate, a
shaft journaled in the frame for mounting the
rotor plate, said frame having an opening, a fol-
lower fixed to said shaft and extending through
said opening, a cam mounted on said frame at
a point spaced from the axis of the shaft and
engaging said follower, and an actuator for caus-
ing angular movement of the cam, whereby mo-
tion of said actuator at a uniform rate causes a
non-uniform: rate of motion of the roter plate, the
opening having stop engagement with the follower
to limit the range of motion thereof by the cam.

5. A condenser including a rotor plate, a stator
plate, a frame for mounting the stator plate, said
frame including a front plate, a shaft for the
rotor mounted on said frame and journaled in
the front plate, a crank arm connected to said
shaft, said front plate having an opening, said
crank arm havirlg a pin passing through said
opening, a cam mounted.on said front plate for
angular movement about a point offset from the
axis of the shaft, said cam engaging said pin, and

“means for actuating said cam, and said cam and

crank arm being on opposite sides of said front
plate.

6. A condenser including a stator plate, a rotor
plate, a frame for mounting the stator plate and

_rotor plate, operating means including a cam
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mounted on said frame at a point spaced from

- the axis of the rotor plate, and a follower ele-

ment controlled by said cam and engaged with
the rotor plate for causing angular movement
thereof, and said frame having stop means to limit
the motion of the operating means.

7. A condenser including a stator plate, a rotor
plate, a cam, a frame for mounting said plates
and said cam, said frame including a front plate,
the latter, the stator plate, rotor plate, and cam
lying in planes parallel to each other, the cam
being movable along its plane and about an axis
offset from the axis of the rotor plate, the front
plate having an opening means interengaging said
cam and rotor plate through said opening with
the Iatter acting as a stop for said means, and

- actuating means for the cam.

20
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8. A condenser including a rotor 'plate, a stator
plate, a frame for mounting the stator plate, said "

frame including a front plate; a shaft for the
rotor mounted on said frame and journaled in
the front plate, a crank arm integrally connected
to said shaft, said front plate having an opening,

-said crank arm having a pin passing through said

opening, a-¢am mounted on said front plate for
angular movement about a point offset from the
axis of the shaft, said pin having stop engage-
ment with an end of said_opening, said cam en-
gaging said\ pin, and means connected to said
cam for actuating the same., - - ’

9. A variable condenser including a stator plate,
a rotor plate, and mesans for causing angular
movement of the rotor plate, including a pin ec-
centrically engaged with the latter, and a cam
mounted for angular movement at a point spaced

from the axis of the rotor, said cam having a fork

for receiving the pin for sliding movement there-
along, means for resiliently pressing the prongs

. of the fork toward each other for snug engage-
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ment with the pin, and
cam. . N
10. A variable condenser adapted to have a

means for actuating the

knob connected thereto at the front thereof, in-

cluding a stator plate, a rotor plate, a cam

: mounted for variably causing angular movement

of the rotor plate,-and means for removably in-

terchangeably mounting cams for causing a va- ,

riable angular movement of the rotor plate in
any required different predetermined manner,

said means including a-fixed stub shaft at the

front of the condenser, and one of said .cams
mounted on said shaft and having a forward ex-
tending sleeve hub for connection with the knob.

11, A variable condenser including a stator
plate, a rotor plate, a-frame for mounting said
plates, a cam, g sleeve to the inner end of which
the cam is fixed, a bar connected to the frame,.-at
a point spaced from the axis of the rofor, said
sleeve being rotationally journaled on said ‘bar,
means for releasably mounting said sleeve on said

bar, and a follower connected to the rotor plate; A

1,972,510

and engaged by said cam for angular movement
thereof and the rotor plate at a variable rate
upon angular movement at a uniform rate of
said cam.

12. A variable condenser including a stator, a
rotor, and a frame for mounting the same, said
rotor having a shaft, said frame having a front
plate at right angles to said shaft for rotatably

supporting the latter, said front plate having an.

opening, said shaft having a-crank extending
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along the inside of the front plate and having a -

pin projecting through said opening, a cam piv-
otally mounted on.the front plate at the outside
thereof and movably engaging said pin, said front
plate having a frontward projecting stub shaft,
the cam having a frontward. projecting sleeve
fixed thereto and removably journaled on said
stub shaft, whereby a knob can be connected to
said sleeve for actuating the shaft.

13. A variable condenser including a frame, a -

stator: mounted thereon, a rotor having a shaft,
said frame having a front plate and a back plate,
said shaft being journaled in said . plates, the
front plate having an opening, the shaft hav-
ing a crank arm provided with an end pin ex-
tending through said opening for movement
therealong, the front plate having a stub shaft
mounted thereon, a cam at the outside of the
front plate engaged with said pin, said cam hav-

ing a frontward projecting sleeve removably jour-

naled on said shaft, said pin having stop engage-
ment with the ends of said opening, and the
sleeve being adapted for engagement by a knob.

14. A variable condenser including a stator, a
rotor, a frame therefor, and actuator means for
the rotor including a cam, the stator having a
frontward extending stub shaft mourited thereon,

the cam having an. elongated knob receiving’

sleeve fixed thereto and removably ‘journaled on
the stub shaft, whereby different cams can be
readily interchangeably positioned .on the stub
shaft. - o

15. A variable condenser.including a frame, a
stator mounted thereon, a rotor having a shaft
journaled on the frame, said frame having a
front plate, said shaft having a crank arm mov-
able.along said front plate, the latter having an
opening, the crank arm having stop engagement

with the ends of said opening, and a cam mount-'

£d on the front plate for actuating sald crank

arm.

16. A variable condenser including a frame
having an opening, a stator mounted thereon, a
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rotor having 2 shaft journaled on said frame, said .

frame having a front plate, said shaft having a
crank element and a cam element mounted on

13

said front plate for. actuating said crank, one of -
said elements having stop engagement with said )

front plate opening. .
. JOSEPH ANTONIETTA.,
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