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CONDENSER.

Application filed February

My invention relates to condensers.

One of the objects of my invention is to
provide a condenser of rugged construction.

A further object of my invention is to
provide a condenser in which the relatively
movable plates are not likely to get out of
their proper position.

A further object of my invention is to
provide a condenser which can readily be
designed to obtain a straight line frequency
effect.

A further object of my invention is to
provide a multiple condenser having im-
proved means for controlling the movement
of the different units.

A further object of my invention is to
provide a compact condenser.

Further objects will appear from the de-
scription and claims.

In the drawings, in which an embodiment
of my invention is illustrated,

Figure 1 is an axia! section through a
multiple condenser;

Tig. 2 is a bottom view of part of the con-
struction shown in Fig. 1; and

Fig. 8 is a scctional view substantially on
the line 3—3 of Fig. 1.

Referring to the drawings in detail, the
construction shown comprises an insulating
panel 1, such as might be used in a radio
receiving set, a three-unit multiple con-
denser 2 mounted on the rear of the panel,
and a compound dial 3 mounted on the front
of the panel for controlling the three con-
denser units. In certain types of radio re-
ceiving sets it is customary to have two of
the condenser ‘units move in unison, con-
trolled by a single manually operable knob
or dial, with the third condenser units hav-
ing provision for adjustment independently
of the pair which are moved in unison. The
dial construction which I have shown pro-
vides for this method of operation.

The two front condenser units 4 and 5,
those nearest the panel are mounted to oper-
ate in unison. Each of these two units com-
prises a stationary member 6 and an axially
slidable member 7. These members are
both provided with interfitting nested sub-
stantially cylindrical plate or leaf portions
8 The cylindrical plate portions of the
movable member 7 enter the annular spaces
between the cylindrical plate portions of the
stationary member as the movable member is
shifted axially. As shown in Fig. 1, the
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‘plates of both the stationary and the mov-

able member are tapered in axial cross-sec-
tion so that relative movement of the two
members with respect to each other, not
only varies the overlapping area of the
plates, but also varies the-distance between
the plates of the two members. By prop-
erly designing the taper, the capacity effect
of the condenser may be made such that a
straight line frequency variation may be
obtained. These members 6 and 7 may be
made with sufficient accuracy by die-casting.
The nested cylindrical leaves or plates form
a strong rugged construction which does not
get out of adjustment.

The stationary member may be mounted
on insulating bars 9 by means of screws 10.
These bars may be secured at their front
ends to an end plate 11, which, in turn, may
be secured in any suitable manner to the
front panel.

The axial movement of the movable mem-
bers 7 is effected by means of a threaded
sleeve 12 with which the movable members
have threaded engagement. A manually
operable dial 13 is secured to the front end
of the sleeve 12. This dial is secured so
that the sleeve will rotate therewith by
means of two collars 14 and 15 threaded on
the sleeve, between which collars the dial is
clampingly held.

In order to prevent the movable members
of the condenser units from turning with the
threaded sleeve, in which they are mounted,
each member is provided with a pin 16 on
its lower side which slides in a slot 17 in the
insulating bar 9. A flexible pig-tail con-
nection 18 leads from this pin 16 to a bind-

ing terminal 19 mounted on the insulting .

bar 9. The fixed members of the condenser
units are centered and insulated with respect
to the rotatable sleeve 12 and shaft 20 by
means of insulating collars 21 and 22,

The construction of the rear unit of the
multiple condenser is substantially the same
as that of the two units just described, except
that the short threaded sleeve 21* which
gives the movement to the movable member 7
of the condenger is mounted on the shaft 20
extending through the long sleeve 12 which
controls the movement of the two forward
condensers. For operating the rear condens-
er a manually operable knob 22" is mounted
on the front end of this shaft. The construc-
tion of the dial 13 and knob 22¢ is such that
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the manually operable knob 22 may be used
to comtrol all three of the condenser units.
For this purpose a combination cluteh and
lost motion connection is provided between
the dial 13 and the knob 2240 This cluteh and
lost motion conneciion.comprises a pin 23 on
the rear face of the knob and a recess in the
cial with which the pin cooperates. The
knob is feathered on the shaft 20 so that it
can be slipped in and out a limited distance.
In the forward position of the knob, the pin
23 fits In an arcuate slot 24 in the dial, but
in the rear position of the knob the pin
extends into and fits in a hole 25 extending
irom the bottom of the arcuate slot 24
Thus in the forward position of the knob a
limited lost motion connection is provided
between the knob 22 and dial 13, while
in the rearward position of the knob relative
rotation between the knob and dial is pre-
vented and the dial and knob move in unison.
The Tost motion connection prevents the dial
and knob from getting materially out of
alinement with respeet to each other, but
still permits enough independent adjustment
of the independent adjustable condenser unit
for the purpose required in a receiving set.
The feathered connection between the knob
and shaft is effected by means of a serew 26
threaded in the knob 22 and having its inner
end slidable in a proeve 27 in a sleeve 98
mounted on the front end of the shaft. This
sleeve is held against relative rotation with
respect to the shaft by means of {wo nuls 29
between which the sleeve is clamped.

In use, the three condenser units are tuned
In unison for the first part of the operation
by means of the knoh 220 in its rearward
position with the pin 23 fitting in the hole
25 in the dial. - Tor the final close adjustment
of the independently adjustable condenser
unit, the knoh 22 is pulled to its forward
position so that the pin 23 on the knob is
free to move in the arenate slot 24 in the
dial 13 to permit a slight further adjustiment
of the rear unit without any movement of
the two front units.

In order to give the movable container
members suflicient movement it may be de-
sirable to use a double or triple plafe on the
threaded actuating members.

I claim:

1. In a radio recciving set, two adjustable
electrical devices, and means for adjusting
said devices, comprising a shaft for control
ling one of said devices, a sleeve surrounding
said shaft for controlling the other devices,
and two cooperating clutch members, one on
said sleeve and the other on said shaft, one
of said clutch members being provided with
a manually operable handle, one of said
clutch members being slidable Iongitudinally
with respect to said shaft for engagement
and disengagement with respect to the other
clutch member, said clutch members having
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means for limiting their relative rotation
when not in clutching engagement.

2. A gang condenser construction coni-
prising a panel, framework mounted on said

panel and extending rearwardly therefrom, 7

a plurality of condenser units mounted on
said framework, one in front of the other,
cach unit comprising a stator element se-
cured to said framework and a slidable cle-
ment slidable transversely of the panel to-
ward and from said stator element, said
stator and slider elements comprising inter-
meshing  concentric  condenser  clemenis,
means for actuating one of the slider ele-
ments comprising a hollow rotatable shaft
coaxial with ‘said concentric condenser ele-
ments extending through the panel and havy-
me threaded engagement with one of the
slider_elements, and means for actualing a
second slider element comprising a shaft ex-
tending through the panel, hollow shaft, and
one of the condenser units, and having a
threaded engagement with said second slider
element, said slider elements having a slid-
able engagement with said framework to
prevent them from rotating with the actuat-
ing shafts.

o. A gang condenser construction com-
prising a pauel, framework mounted on said
panel and extending rearwardly therefrom,
a plurality of condenser units mounted on
said framework, one in front of the other,
cach unit comprising a stator clement se-
cured to =aid framework and a slidable ele-
ment slidable transversely of the panel to-
ward and from said stator element, said
stator and slider elements comprising ‘inter-
meshing  concentric  condenser elements,
means for actuating one of the slider ele-
ments comprising a hollow rotatable ghaft
coaxial with said concentric condenser ele-
ments extending through the panel and hav-
ing threaded engagement with one of the
slider clements, and means for actuating a
second slider element comprising a shaft ex-
tending through the panel, hollow shaft, and
one of the condenser units, and having a
threaded engagement with said second slider
clement.

4. A gang condenser construction compris-
Ing a pancl, framework mounted on said
pancl and extending rearwardly therefrom,
a plurality of condenser units mounted on
said framework, one in front of the other,
cach unit comprising a stator element se-
cured to said frfamework and a slidable ele-
ment slidable transversely of the panel
toward and from said stator element, said
stator and slider elements comprising inter-
meshing  concentric  condenser clements,
means for actuating one of the slider ele-
ments comprising 4 hollow rotatable shaft,
extending through the panel and having
threaded engagement with one of the slider
clements, and means for actuating a second
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slider element comprising a shaft extending
through the panel, hollow shaft, and one of
the condenser units, and having a threaded
engagement with said second slider element.

5. A gang condenser construction compris-
ing a plurality of condenser units mounted
one in front of the other, each unit com-
prising a stator element and a slider ele-
ment slidable toward and from said stator
element, said stator and slider elements
comprising intermeshing cylindrical con-
denser elements, means for actuating one of
said condenser elements comprising a hol-
low retatable shaft having its axis extending
longitudinally of the axis of the cylindrical
elements, and having threaded engagement
with one -of the slider elements, and means
for actuating -a second slider element com-
prising a shaft extending through said hol-
low shaft and through one of the condenser
units and having a threaded engagement
with said second slider element.

6. A gang condenser construction compris-
ing a panel, framework mounted on said
panel and extending rearwardly therefrom,
a plurality of condenser units mounted on
said framework, one in front of the other,
each unit comprising a stator element se-
cured to said framework and a slidable ele-
ment slidable transversely of the panel
toward and from said stator element, said
stator and slider elements comprising inter-
meshing concentric condenser elements, and
means for actuating said slider elements
comprising a rotatable threaded shaft ex-
tending through said panel and stationary
condenser elements and having a threaded
engagement with said slider elements for
actuating them.

7. In a multiplé-unit condenser, each unit
comprising a stator and a slider each having
a series of concentric plates, a shaft for op-
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erating the slider of one unit, a hollow shaft
for operating the other units, said shafts
having spiral grooves thereon, means on said
sliders engaging said grooves for changing
the capacity relation between the plates of
the stators and sliders, and means E)r limit-
ing the independent movement of said first
named shaft.

8. In a multiple-unit condenser, each unit
comprising a stator and a slider each having
a_ series of integrally formed concentric
plates, a shaft for operating the slider of
one unit, a hollow shaft for eperating the
other units, said shafts having spiral grooves
thereon, means on said sliders engaging said
grooves for changing the capacity relation
between the plates of the stators and sliders,
and means for limiting ‘the independent
movement of said first named shaft.

9. In a multiple-unit condenser, each unit
comprising a stator and a slider each having
a series of concentric plates, a shaft for op-
erating the slider of one unit, a hollow
shaft for operating the other units, said
shafts having spiral grooves thereon, means
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on said sliders engaging said grooves for -

changing the capacity relation between the
plates of the stators and sliders, and lost
motion means for limiting the independent
movement of said first named shaft.
- 10. A gang condenser construction com-
prising an actuating shaft, a plurality of
stator condenser elements, one for each unit,
a phurality of condenser elements movable
loagitudinally of the axis of said shaft and
actuated by said shaft, one of said stator
elements being located between two of said
movable elements and having an opening
through which said actuating shaft extends.
In witness whereof, I have hereunto sub-
scribed my name.

REUBEN B. BENJAMIN.
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