
Feb. 11, 1930, VV. BAECKLER i 1,746,411 
MEANS FOR ADJUSTING VARIABILE CONDENSERS 

Filed Jan. 22, 1929 

a S - 

N 
D 

È 

i 23 6 2O7 
1 NVENTOR: 

& 6-44 
A 3 6222 65 /O - // Z ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ7 27 O 

    

  

  

  

  

  

  

  

  

  



5 

20 

25 

30 

Patented Feb. 11, 1930 

UNITED sTATEs 

1,746,411 

PATENT OFFECE 
VALLER BAECKLER, O'LAKEWOOD, OHIO, ASSGNOR TO TATIONAL CARBONI COMPANY 

RINC., A CORPORATION OF NEW SORE: 

EANS OR; ADIUSAC 

Application filed January 22, 1929. Serial To. 

This invention pertains to variable con 
densers adapted fortuning the circuits of 
radio receivers and more specifically to a 
means formatching the capacities of a gang 
oisuch condensersa various positionsvvithin 
their range. 

In a multi-stage radio frequency amplifier, 
employing one variable air condenser fortun 
ing each stage, it is common practice to me 
chanically connect the several condensersso 
the stagesmay be simultaneousy tuned by 
the operation of a single condenser control. 
Forthe proper functioningoisuch an ampli 
fier, itis essential that each stage be tuned to 
substantially the same frequency, as an am 
lifier is non-selective and insensitive if the 
requencies to which the successive Stages are 
tuned are noti very nearly identical To ful 
fill this requirement, it is essential that the 
several condensers in the uni-control System, 
organg, have identical capacities in all posi 
tions, or, touse a termwell known in the arti, 
the condensers must track. Not only must 
they match at a given frequency, Say 1000 
kilocycles, but the rate of capacity change 
during the movement of the tuning control 
must be the same for ali, So that, being 
matched at 1000 kilocycles, they wili also be 
matchedat 600 kilocycles, or at: 2ny other 
frequency within the range of the amplifier. 
It is very dificult to commercially manufac 
ture such a gang of variable condensers so 
their capacities match throughout their 
range, and c9nsiderable economy is effected 
i vider tolerances are ailovyed in the manu 
facture and assembly, and the resuiting dif 
ferences eliminated 
ment of the individua co: 
they track with the remainder i 
the magnitude of these : 
determined soley by the ?i 
particular uti under tesi. 
Therefore, one objec: oi 

to provide a means i 
ties o a gang Qi 7ari 
rious point:S 7ithin B 
t:ey are used to tune 
irequency ampliier, 
match throughput nei 
ject is to poida a 
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able air concensers 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 dravving and the fol 
lowing description. 
The objects of this invention are attaiaed 

by the mechanism shown in the accompany 
ing drawing, in which: 

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

Fig. 2 is a transverse view along the line 
2-2 of Fig. 1 looking in the direction of the 
3'OWS. 

Fig. 3 is the same vievy as that of Fig. 
showing the movable plates of the condenser 
in various adjusted positions. 

Fig. 4 is a schematic diagram of a circuit 
adapted for being tuned by one ormore of 
the condensers of the gang shown in Fig. 3. 

Fig. 5is an enlarged vievy of two forms of 
the partially detached portions shown at: 27 
in Figs. 2 and 3, and 

Fig. 6 is a sectional vievy along the line 6--6 
oi Fig. 5 looking in the direction of :he 
a'OWS, 
The invention may be appied to a gango 

condensers such as that shoy7n in Fig. i corxa 
prising a frame 10 haying for compartments 
11, 12, 13 and 13: with one of our condensers 
15, 16, 17 and i8 in each compartment. Each 
of the four condenserS 15, 16, and 18 may 
have a plurality of connected stator plates 
19 carried by the farne 10 but insulated there 
from by the insulating supports 20 and 21; 
and a plurality o connected rotor plates 22 
carriedby a Shaft 23 whici in turnisheld in 
the rame 10 by bearings in hich. it may ro 
tate to move the rotor plates oi al four con 
densersi: unison. 3he oi condensers 15, 

cšad exactly alike i6, 
s practicable. 

ircuits of a radio 
Èhe condenserS 
anged to tune 
:be of One o 
in its respective 

G;n by condense 
rain of Fig. 4. 

When con 
i requency a: 
i5, 16, 17 and 13 
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23; in the Scheinatic 
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Athree stage radio frequency amplifier and 
antenna input system, tuned by four condens 
ers such asthose shown in Fig.1iswell 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 orderto 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 removedas required to reduce the 
capacity of part of the condensers in the gang 
to that of one ormore of the others at vari 
ous adjusted positions or capacities within 
their range. 
The partially detached portions are pref 

erably portions of the end plate that are par 
tially punched out butleft 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 pressedback 
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 leftwith 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 prythem out of the plate 26, or oneside of 
each of the partially detached portions 27 
may be turned up to forman ear 31 under 
which, the end of a pointed instrument may 
be inserted tò 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 maybe 

formed in and distributed throughout the 
end plate of each of the condensersina 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, a, b, c, 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 illustration as, actually, the 
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condensers may be adjusted in more orless 
positions according to their accuracy and the 
crements of the circuits in which they are 
SCO, 

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 a. In thisposition 
only the portion or area e of the rotor plates 
are meshed with the stator plates, and itis 
this portion e 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 15is 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. 
Toreduce the capacity of condenser 15 to that 
of the others, one ormore of the partially de 
tached portions 27 in the area e of the end 
plate of condenser. 15is removed 
The rotor plates of thefour condensersmay 

thenbe moved to position b. 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, Toreduce the capacity 
of condenser 16 to that of the others, one or 
more of the partially detached portions 27 in 
the area f the end plate of condenser 16 is 
removed. 
The rotor plates of thefour condensersmay 

thenbe moved to position o. In this position 
an additional portion or area g 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 higherthan that of 
the others. To reduce the capacity of con 
denser 17 to that of the others, one ormore 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 portion or area h 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 P: detached portions 27 in 
the areah of the end plate of condenser 18 is 
removed. 
When the condensers are in position a it 

is obvious that the partially detached 
portions 2 that may be removed to alter 
their capacity arethose in area e, When the 
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condensersare movéd to position b only the 
partially detached portions 27 in area 
should be removed to alter their capacity, 
because, if any of the portions 27are removed 
from area e the capacity of the condensers 
will not match when movedback toposition 
a. Likewise, when the condensersare in posi 
tion c the partially detached portions 27 
should be removed from the area g only, as 
any removed from areas e and f Would spoil 
the match or adjustment of the condensers 
when their rotors were moved back to posi 
tions a or b. When adjusting the condensers 
it is understood, of course, that the partially 
detached portions 27 may be removed from 
one ormore of the condensersatany 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 condenserto 
that of Several others in the method just de 
scribed for purpose of illustration. 
Condensers such as those described herein 

mayalso be adjusted to match a standard con 
denser. This adjustment may be made dur 
ing the course of manufacture, thereby eco 
nomically producing more accurate con 
densers that may subsequentlybe 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 of 
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 soit substantially matches 
that ofanother operated in unison therewith 
at various adiusted positions within the 
range of both. - 

2. A gang of variable condensers in which 
at leastone of the plates of each condenser 
hasa plurality of partially-detached portions 
of which certain ones may be removed to re 
duce the capacity of One ormore 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 whichi 
at leastone of the plates of each condenser 

i has a plurality of partially-detached punch 
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ings of which certain ones may be removed 
to adjust the capacity of one ormore of Said 
condensers to that of another of Said con 

3 

densers at one ormore positions within the 
f 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 onesmay 
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 condenserhaving a plate 
With partially-detached portions therein of 
which certain ones may be removed to ad 
just the capacity of said condenser soit is 
substantially identical with that of a stand 
ard condenser throughout its range. 
In testimonywhereof, I affix my signature. 

VVALTER BAECKILER. 
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