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This ‘invention pertains to variahle con-
densers adapted for tuning the eircuits of
radio receivers and more specifically to a
means for matching the capacities of a gang

§ of such condensers at various positions within
their range. ‘

In 2 multi-stage radio frequency amplifier,
employing one variable air condenser for tun-
ing each stage, it is common practice {0 me-

10 chanically connect the several condensers so
the stages may be simultaneously tuned by
the operation of a single condenser control.
For the proper functioning of such an ampli-
fier, it is essential that each stage be tuned to

15 substantislly the same frequency, 2s an am-

lifier is non-selective and insensitive if the
requencies to which the successive stages are
tunsd are not very nearly identical. To ful-
fill this requirement, i 15 esséntial that the

20 several condensers in the uni-control system,
or gang, have identical capacities in all posi-
tions, or, to use a term well known in the art,
the condensers must track.. ot only must
they match at a given frequency, say 1000

25 Lilocycles, but the rate of capacity change
during the movement of the tuning control
must be the same for all, so that, being
matched at 1000 kilocycles, they will also be
matched at 600 kilocycles, or at any other

30 frequency within the range of the amplifier.

Tt is very difienlt to commercially manufac-

ture such a gang of variable condensers so
their capacities match throughout their
range, and considerable econemy is effected
it wider tolerances are allowed in the manu-
facture and assembly, and the resulting dif-
ferences eliminated by subsequent adjust-
ment of the indiv uniis S0

they track with the remai g

the. magnitude of i o nenis being
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able air conaensers at the time of manufac-
ture, so the capacity of each throughout its
range is substantially the same as that of
another condenser adopted as a standard.
Other aims, objects, and novel features will
be apparent from the drawing and the fol-
lowing description.

The objects of this invention are attained
by the mechanism shown in the accompany-
ing drawing, in which: : 60

Tig.1isa plan view of a gang of condensers
embodying this invention.

Fig. 2 15 a transverse view along the line
2—2-of Fig. 1 looking in the direction of the
arrowWs. ' 6

Tig. 8 is the same view as that of Fig. 2
showing the movable plates of the condense
in various adjusted positions.

Tig. 4 is a schematic diagraem of a circuit
adapted for being tuned by one or more of 70
the condensers of the gang shown in Fig. 1.

Tig. b is an enlarged view of two forms of
the partially detached portions shown at 27
in Figs. 2 and 8, and -

Tig. 6 is a sectional view along the line 6—6
of ¥ig. b looking in divection of the
aTTOWS, '

The invention may be appiied to a gang of
condensers such as that shown in Fig. 1 com-
_prising a frame 10 having four compariments ©
11, 12,18 and 14 with ons of four condensers
15,16, 17 and 18 in each compartment. Hach
of the four condensers 15, 16, 17 and 18 may
have a plurality of connected stator plates
19 carried by the frams 10 but insulated there-
from by the insulating supports 20 and 21,
and a plurality of connected rotor plates 22
carried by a shaft 28 which in turn is held in
the frame 10 by beari: vhick it may ro-
tate to movs the rotor plates of all four con- °
densers ir: unison.
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A three stage radio frequency amplifier and
antenna input system, tuned by four condens-
ers such as those shown in Fig. 1 is well known
in the art and it is understood that the gang

‘of condensers may comprise any plural num-,

ber as the invention about to be described is

-not limited to a gang comprising the particu-

lar number shown. Furthermore,the gang of
condensers may be different from that shown,
as this invention may be applied to two or
more variable air condensers operated in uni-
son regardless of their arrangement. '
In order to adjust the capacities of the con-
densers 15, 16, 17, and 18, so they match

throughout their range I provide one of the-

end plates such as 26 of each of the condens-
ers with partially detached portions which
may be removed as required to reduce the
capacity of part of the condensers in the gang
to that of one or more of the others at vari-
positions or capacities within
their range. :

The partially detached portions are pref-
-erably portions of the end plate that are par-
tially punched out but left so they will re-
main in place during shipment and use, but
may be readily removed with a suitable in-
strument when the condensers are adjusted.
These partially detached portions may be
punched out entirely and then pressed back
in place where they are held by the friction
of the surrounding metal as shown at 27 in
Figs. 5 and 6, or they may be only partially
punched out and left with a portion 28 of the
metal 26 unsevered. One side of each of the
partially detached portions 27 may be re-
moved to provide an opening 30 in which the
end of a pointed instrument may be inserted
to pry them out of the plate 26, or one side of
each of the partially detached portions 27
may be turned up to form an ear 31 under
which. the end of a pointed instrument may
be inserted to pry them out of the plate. It
is understood, of course, that these partially

detached portions may be of a form different

from those shown. :

The partially detached portions 27 may be
formed in and distributed throughout the
end plate of each of the condensers in a vari-
ety of sizes, shapes, and patterns, but satis-
factory results may be secured when they are
arranged as shown in Figs. 2 and 3. In con-
densers such as those illustrated the end
plates are rotor plates and the partially de-
tached portions 27 are formed in these plates
so they may be easily reached and removed,
but they may be formed in any of the plates
of either the rotor or stator.

The rotor 22 of the condenser in Fig. 3 is
shown in four positions, @, b, ¢, and d. These
four positions represent positions of the ro-

tors of condensers 15, 16, 17, and 18, at which -

their capacities may be adjusted to identical
values. These four positions are selected for
the purpose of ilustration as, actually, the
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condensers may be adjusted in more or less
positions according to their accuracy and the
requirements of the circuits in which they are
used. .

In adjusting the capacity of the condens-

-ers 15, 16, 17, and 18, so they match through-

out their range, the rotors of the condensers
may first be set at position ¢. In this position
only the portion or area e of the rotor plates
are meshed with the stator plates, and it is

‘this portion ¢ of the rotor plates that controls

the capacity of each of the condensers. Each
of the four condensers is now examined or
tested by a method well known in the art to
determine its relative capacity. For example
we will suppose that condenser 15 is found to
have a slightly higher capacity than that of
the other three 16, 17, and 18, which we as-
sume to be substantially alike at this setting.
To reduce the capacity of condenser 15 to that
of the others, one or more of the partially de-
tached portions 27 in the area ¢ of the end
plate of condenser 15 is removed.

The rotor plates of the four condensers may
then be moved to position 4. In this position
an additional portion or area f of the rotor
plates is meshed with the stator plates. In

this position the relative capacity of each of .

the four condensers is tested and, for exam-
ple, we will suppose that the capacity of con-
denser 16 is found to be higher than that of
the other condensers. - To reduce the capacity
of condenser 16 to that of the others, one or
more of the partially detached portions 27 in
the area f ofp the end plate of condenser 16 is
removed. -

The rotor plates of the four condensers may
then be moved to position ¢. In this position
an additional portion or area ¢ of the rotor
plates is meshed with the stator plates. In

this position the relative capacity of each of

the four condensers is tested and, for exam-
ple, we will suppose that the capacity of con-
denser 17 is found to be higher than that of
the others. To reduce the capacity of con-
denser 17 to that of the others, one or more of

-the partially detached portions 27 in the area

g of the end plate of condenser 17 is removed.

- The rotor plates of the four condensers -

may then be moved to position d. In this
position an additional nortion or area 4 of
the rotor plates is meshed with the stator
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plates. In this position the relative capacity

of each of the four condensers is tested and,
for example, we will suppose that the capacity
of condenser 18 is found to be higher than
that of the others. To reduce the capacity
of condenser 18 to that of the others, one or
more of the %)artially detached portions 27 in
the area % of the end plate of condenser 18 is
removed. '

When the condensers are in position « it
is obvious that the only partially detached
portions 27 that may Ke
their capacity are those in area . When the
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condensers are movéd to position  only the
partially detached portions 27 in area f
should be removed to alter their capacity,
because, if any of the portions 27 are removed
from area e the capacity of the condensers
will not match when moved back to position
a. Likewise, when the condensers are in posi-
tion ¢ the partially detached portions 27
should be removed from the area ¢ only, as
any removed from areas ¢ and f would spoil
the match or adjustment of the condensers
when their rotors were moved back to posi-
tions @ or b. When adjusting the condensers
it is understood, of course, that the partially
detached portions 27 may be removed from
one or more of the condensers at any position
as required to reduce the capacity of any
number of high capacity condensers to that
of one or more condensers having a lower
capacity, as the invention is not limited to
reducing the capacity of one condenser to
that of several others in the method just de-
seribed for purpose of illustration.

Condensers such as those described herein
may also be adjusted to match a standard con-
denser. This adjustment may be made dur-
ing the coufse of manufacture, thereby eco-
nomically producing more accurate con-
densers that may subsequently be assembled
in gangs with the assurance that they will
match, or track. The method of adjusting
the capacity of single condensers to that of
a standard condenser may be the same as
the method described herein for adjusting
the capacity of one condenser to that or
another in the same gang.

Various alterations and adaptations may
be made in the construction and arrange-
ment of the apparatus shown and described
herein without departing from the invention
or sacrificing any of the rights thereunder.

I claim: :

1. A variable condenser in which at least
one of the plates thereof has a plurality of
partially-detached portions of which certain
ones may be removed to reduce the capacity
of said condenser &o it substantially matches
that of another operated in unison therewith
at various adjusted positions within the
range of both. o

-9, A gang of variable condensers in which
at least one of the plates of each condenser
has a plurality of partially-detached portions
of which certain ones may be removed to re-
duce the capacity of one or more of said con-
densers to substantially that of another of
said condensers at various adjusted positions
within the range of said condensers.

3. A gang of variable condensers in which
at least one of the plates of each condenser

~ has a plurality of partially-detached punch-

85

ings of which certain ones may be removed
to adjust the capacity of one or more of said
condensers to that of another of said con-

3

densers at one or more positions within the
range of said condensers.

4. A gang of variable condensers in which
at least one of the movable plates of each
condenser has a plurality of partially-de-
tached punchings of which certain ones may
be removed to adjust the capacity of one or
more of said condensers to that of another
of said condensers at one or more positions
within the range of said condensers.

5. A variable air condenser having a plate
with partially-detached portions therein of
which certain ones may be removed to ad-
just the capacity of said condenser so it is
substantially identical with that of a stand-
ard condenser throughout its range.

In testimony whereof, I affix my signature.

WALTER BAECKLER.
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