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5 Claims. (C. 179-171) 
This invention relates to Wave coupling net 

works and more especially to such networks as 
are used for tuned couplings and are of adjustable 
selectivity. . 
A principal object of the invention relates to 

a wave coupling arrangement for circuits which 
are adjustable as to selectivity while being main 
tained tuned to a given frecuency. Y 
Another principal object is to provide a tuned 

interstage coupling arrangement for high fre 
quency amplifiers whereby a constant capacity 
reactance is maintained in the resonant circuits 
while permitting adjustment as to selectivity. 
Another object is to provide an improved coul 

pling arrangement for the intermediate fre 
quency amplifier section of a superheterodyne 
receiver or the like which coupling arrangement 
is adjustable as to selectivity, while maintaining 
the resonant frequency constant. 
A feature of the invention relates to a plural 

stage wave amplifier wherein the interstage cou 
pling is of adjustable selectivity while being main 

' tained at a desired resonant frequency, in con 
junction with specially designed switch means 
to compensate for change of gain tending to 
result from changes in selectivity. 
Another feature relates to a tuned coupling 

arrangement particularly well suited to couple 
the stages of an intermediate frequency amplifier, 
wherein the tuned unit is divided into a plurality 
of tuned sections which are capacitively coupled, 
the coupling capacity, being so arranged that the 
degree of coupling can be varied to vary the selec 
tivity, while the tuning is not materially affected. 

. A further feature relates to a tuned coupling 
arrangement for intermediate frequency ampli 
fers wherein the tuning capacities of two reso 
nant circuits consists of two sections in series, 
one of which sections is common to the two reso 
nant circuits, and which is in the form of a con 
denser bank and provided with a switching means 
whereby the shunt-series combination of the con 
densers can be varied. 
A still further features relates to the novel 

organization and interconnection of parts which 
constitute an improved intermediate frequency 
coupling arrangement for superheterodyne re 
ceivers and the like. 
Other features and advantages not particularly 

set forth will be apparent after a consideration 
of the following descriptions and the appended 
claims. 
While the invention will be described as em 

bodied in an intermediate frequency amplifier 
of a superheterodyne receiver, it will be under 

ferred to. 

stood that such is done merely for explanatory 
purposes and not by way, of limitation to such 
uses or to the specific apparatus and parts re 

Accordingly in the drawings, 
Fig. 1 is a schematic circuit, diagram of a por 

tion of a Wave amplifying system embodying the 
invention. M 

Figs. 2, 3 and 4 are respectively simplified sche 
matic diagrams of the coupling and tuning sec 

10 tions of Fig. 1 in three different operational 
Settings. V 

Referring to Fig. 1, there is shown in schematic 
detail the intermediate frequency amplifier por 
tion of a superheterodyne receiver wherein the 

5 incoming intermediate frequency signal from the 
line L, which is connected to the output of a 
mixer or converter tube, after passage through 
a tuned selective circuit , is impressed upon the 
control grid 2 of an amplifier tube 3. The plate 

206 and the screen grid 5 are supplied with steady 
potentials from the positive terminal 7 of a suit 
able battery or power supply. The third or sup 
pressor grid 8 is connected to the cathode 9 and 
thence to ground through the section O of a 

25 gang Switch and thence through one or more 
sections of the gain control bias resistors , 2, 

, which are shunted by the usual by-pass con denser . 
The resistor 70 is to complete the direct cur 

30 rent path from grid to ground and has no effect 
on the performance of the tuned circuits or coul 
pling circuits. Also, a by-pass condenser 5 is 
connected from grid 5 and the low potential end 
of the inductance 2 to ground. 

35 As a result of the connections above described, the incoming intermediate frequency signal is 
amplified by tuba 3, which is coupled to succeed 
ing I.F. amplifier and detector and audio ampli 
fier stages represented schematically by the block 

to 6. The output of 6 is applied to any form of 
load circuit . 
In such systems, it is highly desirable to be 

able to vary the selectivity of the coupling be-, 
tween the amplifier tube S. and the succeeding 

45 stages f6. However, when varying the degree of 
selectivity it is desirable that the intermediate 
frequency tuning should be maintained constant, 
and at the same time it is desirable to maintain 
a uniform overall gain in the amplifier system. 

50. Accordingly, I have devised a novel form of cou 
pling and switching arrangement whereby these 
desirable results are obtained. For this purpose, 
the coupling unit between the tube 3 and the 
stage B comprises a network divided into a plu 

55.rality qf units t8, 9, 20, each unit including a 



2 
tuning inductance coll'2, 22, 23, with associated 
tuning condenser sections; one section for each 
coil comprising a fixed condenser 24, 25, 26, and 
its parallel trimmer condenser 27, 28, 29; the other 
section for the coils consists of two banks of fixed 
condensers 30, 3, 32, and 34, 35, 36. 
The condenser bank consisting of condensers 

'30,-3, and 32 is adapted to be connected between 
the condensers 24, 27 and 25, 28, in various com 
binations to provide different coupling coefficients 
between the units 8 and 9. This variable con 
nection of the condenser bank is under control 
of the Section 33 of the gang switch. Likewise, 
the condenser bank consisting of condensers 34, 
35, 36, is adapted to be connected in various com 
binations and mutual coupling relations between 
the condensers 26, 28 and 26, 29 under control of 
the Section 3 of the gang switch. It will be un 
derstood that the switch sections 0, 33 and 37 
are operated as a unit from a common control 
shaft as indicated by the dot-dash connecting 
line shown in Fig. . . - 
The gain control switch section G has a set of 

brushes 38-42 which cooperate with a rotatable 
metal commutator 43 adapted to assume three 
different positions. In the first position as shown, 
cathode 9 is connected to ground through resistor 
lf, brush 39, segment 43, brush 4, resistor 3. 
In the second position of the switch, cathode 9 
is connected to ground through resistor ( , brush 
39, commutator 68, thence in parallel through 
brushes 40 and 4 and resistors 2, 3. In the 
third position, cathode 9 is connected through 
resistor , brush 39, segment 43, brush 38 to 

- ground. Thus in the three successive positions 
of Switch section fo, the negative bias of grid 2 
is reduced whereby the gain of tuoe 3 
spondingly increased. 
The condenser bank 30, 3, 32, is connected to 

SWitch section 33 so that the coupling coefficient 
between condensers 24, 27 and 25, 28 is decreased 
in three successive steps; and likewise switch sec 
tion 37 connects the condenser bank 34, 35, 36, in 
Various combinations, so that the coupling co 
efficient between condensers 28, 28 and 26, 29 is 
likewise decreased in three steps. This decrease in coupling tends to result in a proportionate 
reduction in gain in the output of the amplifier. 
However, since the gain of tube 3 is increased in 
proportion to the reduction in gain in the cou 
pling network, the overall gain of the amplifier 
remains uniform while allowing the changes in 
Selectivity. In order to accomplish this, it is nec 
essary to proportion the condensers of each bank 
properly with respect to each other and with re 
Spect to the associated condensers 24-27, 25-28, 
26-29, so that the overal capacity reactance in 

is corre 

O 
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27 and 28, respectively, for the purpose of main 
taining constant tuning. A similar arrangement 
applies in the case of the circuits 9 and 20 and 
the second bank of condensers except that cons , 
denser 35 is short-circuited. 

In the third position of the gang switch (Fig. 
4), the condensers area connected in the same 
general relation as in Fig. 3 with the exception 
that the coupling condensers 32 and 36 are of 
higher capacity than the corresponding coupling 
condensers in Fig. 3 and hence the coupling co 
efficients are reduced. 

In order that the switching function of the two 
switch sections 33 and 3 may be clearly under 

20 

25 

30 

35 

40 

45 

s 

the coupling network remains uniform while re 
ducing the coupling coefficient. The manner in 
which the various condensers of the Coupling net 
Work are connected into circuit in the three posi 

80 

tions of the garg switch are represented sche 
natically in Figs. 2, 3, and 4. Referring to Fig.2, 
it will be noted that the coupling coefficient be 
tween the circuits 8 and 9 is controlled by the 
Series condenser combination 32 and 3. Simi 
larly the series condenser combination 36 and 35 
controls the coupling coefficient between circuits 
9 and 20. The tuning of each circuit is at the 

desired intermediate frequency. In position 2 of 70 
the switch as shown in Fig. 3, the condenser 30 
of the first bank is connected between ground 
and the junction of condensers 32 and 3, and . 
controls the coupling coefficient. Condensers 32 
and 3 are connected in series with condensers. s 

stood, the parts of Fig. 1 corresponding to those 
in Figs. 2, 3 and 4, bear the same designation 
numerals. When the gang switch is in position 
as shown in Fig. 1, the conductor 38 is directly 

and conductively connected to the conductor 89 
via brush 44, commutator segment 45, brush &8. 
The common direct connection between conduc 
tors 38 and 39 is returned to ground via brush 
47, segment 48, brush 49, condenser 32, strap 50, 
condenser 3, brush 5, segment 52 and brush 33. 
Likewise, conductor 54 is directly connected to 
conductor 55 via brush BS, segment 57 and brush 
58. This direct connection between conductors 
54 and 55 is returned to ground via brush 59, Seg 
ment 60, brush 6, condenser 86, strap 62, con 
denser 35, brush 63, segment 64 and brush 85. In 
second position, conductor 38 is connected to con 
ductor 39 through two condensers 3, 32, in series 
as follows. Conductor 38, brush 47, segment 48, 
brush 49, condenser 32, strap 50, condenser 3, 
brush 5, segment 65 and brush 46. The com 
mon connection between condensers 3 and 82 is 
connected to ground through condenser 39 via 
brush 66, segment 52, brush 53. Likewise, in 
second position of section 37, conductor 54is con 
nected to conductor 55 but only through con 
densers 36 since condenser 35 is short-circuited 
at 68 and 57 and the common connection of these 
two condensers is returned to ground through 
condenser 34. In the third position of the switch, 
conductor 38 is connected to conductor 39 through 
the two condensers 30 and 3 in series as follows. 
Conductor 38, brush 47, segment 48, brush 67, 
condenser 30, condenser 3, brush. 5, segment 85, 
brush 46, conductor 39. The common connection 
between condensers 30 and 3 is returned to 
ground through condenser 32 via brush 49, seg 
ment 52, brush 53, brush 66, segment 52. Merely 
for illustration, condensers 30, 3 and 34, 35, may 
each be of .01 mfd. while condensers 32 and 36 
can be .02 mfd. It will be understood of course 
that any other values of the condensers may be 
employed so that in conjunction with the remain 
ing electrical constants of the coupling network, 
the capacity reactance remains substantially con 
stant while varying the effective capacity cou 
pling between the various sections of the net 
work. It will be understood of course that while 
the invention shows an amplifying system em 
ploying a single intermediate frequency amplify 
ing stage, between the amplifier 3 and the first 
intermediate frequency amplifier tube, a plurality 
of similar stages may be employed. Thus, the 
output of the I. F. amplifier tube may feed a sec 
Ond I. F. amplifier having a series of network 
Sections in its output circuit similar to sections 
8, 9, 20 and these sections being provided with 
tuning arrangements and switch sections similar 
to sections 33 and 37 in which event these addi 
tional sections may be operated from the same 
gang shaft as the sections, 33 and 87. 
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Various changes and modifications may be 

made in the disclosed embodiment without de 
parting from the spirit and scope of the invention. 
What I claim is: 
1. A tuned coupling arrangement for electric 

wave amplifiers comprising a pair of tuning in 
ductances, each having a high potential end and 
a low potential end, a pair of tuning condensers, 
one end of each is connected to said high poten 
tial ends, a bank of fixed condensers for sup 
plementing said pair of condensers in tuning 
said inductances, and plural-position switch 
means effective in one setting to connect said 
pair of condensers directly in series between the 
said high potential ends while connecting a plu 
rality of condensers of said bank from the com 
mon junction of said pair of tuning condensers 
to said low potential ends, said switch means 
being effective in another setting to connect One 
condenser of said bank in series between said pair of tuning condensers. 

2. A tuned coupling arrangement for electric 
wave amplifiers comprising a pair of circuits to 
be coupled, each including an inductance and a 
tuning condenser, a bank of fixed condensers, 
and a multi-position switch effective in one set 
ting to connect the condensers of said bank in 
simple series-shunt across the high and low po 
tential terminals of the coupling circuit and ef 

25 

tuned network adapted to couple two vacuum 
tubes in series, including two tuned sections and 
a variable capacitance unit coupling the sections, 
Said unit comprising a plurality of fixed capaci 
ties and stage switch means for connecting said 
capacities in coupling relation to the sections to 
form a series of coupling capacity values, there 
by varying the coupling coefficient between said 
sections, and the gain of the input tube; gain 
compensating means for simultaneously varying 
the gain of the input tube in the opposite sense, 
including a plurality of resistances and stage 
switch means for connecting Said resistances in 
circuit with an electrode of the input tube to 
form a plurality of varying resistance values in 
said circuit, arranged to produce changes in the 
tube gain compensating for gain changes pro 
duced by similar stage variations in the capaci 
tance unit; and means for synchronously oper 
ating both of said stage switch means arranged 
to maintain uniform input tube gain. 

4. An amplifier as set forth in claim 3, in which 
the capacitance stage switch means is arranged 
to connect said fixed condensers in Series tun 
ing position between said sections. a. 

5. A tuned coupling arrangement for electric 
wave amplifiers comprising a pair of circuits to 

fective in second and third settings to connect 30 
the condensers in said bank in a T or shunt 
series relation across said ends, the second and 
third settings producing different degrees of se 
lectivity in the coupling as compared with the 
first setting but without changing the tuning. 

3. An electric wave amplifier comprising a 

be coupled, a condenser bank including two con 
densers of different capacity value, and selective 
switch means for connecting said bank in coul 
pling and tuning relation to said circuits, in 
cluding means for connecting either of said two 
condensers in series tuning relation and the other 
in coupling relation between said circuits. 

RoBERT w. TURNER. 


