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My invention relates to selective networks, and 
particularly to networks such as are used in radio 
receiving apparatus. Its broad purpose is to pro 
vide a network which may be tuned over a range 
of frequencies, and which will pass a limited and 
substantially constant width frequency band, on 
each side of the frequency to which it is tuned, 
over its entire tuning range. 
An object of my invention is to provide a 

means of accurately adjusting the width of the 
paSS band of a tuned network. 
Another object of my invention is to provide 

a tunable band pass network which is not de 
pendent upon magnetic coupling, and in which 
the inductance coils may be completely shielded. 

Still another object of my invention is to pro 
vide a selfcontained tuning and coupling unit 
for use with Such a band pass network. 
A further object of my invention is to provide a 

band pass network which may be used either as a 
purely Selective unit, or which may be used as 
a coupling unit between the stages of an am 
plifier. 
My invention possesses other objects and valu 

able features, some of which will be set forth in 
the following description of my invention which 
is illustrated in the drawing forming part of the 
specification. It is to be understood that I do 
not limit myself to the showing made by the said 
description and drawing, as I may adopt varying 
forms of my invention within the scope of th 
ClaimS. 

Referring to the drawing: 
Figure 1 is a circuit diagram of the network 

Of my invention as used for coupling two tubes of 
a radio frequency amplifier. · 

Figure 2 is a perspective view of a condenser 
adapted for use as a combined tuning and cou 
pling device in the network of my invention. 

In broadly descriptive terms the network of 
my invention comprises a pair of tuned circuits 
having a common reactor, and a bridging reactor 
of similar phase characteristics to the common 
reactor connecting the circuits at a point remote 
from the common reactor. In its preferred form 
capacity reactors are used as the common and 
bridging reactors, and the bridging reactor may 
be made as a part of the tuning - condenser unit 
used with the circuit. * . . . . 

In more detailed terms, Fig. 1 is a diagram 
of the network used as an intertube coupler in 
a radio frequency amplifier. In order :to sim 
plify the drawing but two tubes 6 and 7 of such 
an amplifier are shown, the input circuit to the 
tube 6 being represented by an impedance 8, and 

(Cl. 178-44) 
the output circuit by an impedance 9. These cir 
cuits may be networks similar to that to be de 
Scribed in detail, or they may be conventional or 
special circuits of other types. 
The vacuum tubes shown are conventional 5 

triodes having filaments i l, control electrodes or 
grids 12, and anodes or plates 13. The triodes 
shown are the familiar battery type tubes, whose 
filaments are Supplied by an A battery i 4 and 
Whose plate circuits are supplied by a B battery 
6, but it is obvious that alternating current tubes 
may be Substituted or that tetrodes may be used 
in place of the triodes, Without affecting the 
performance of the band pass metWork which 
connectS them. 15 
Connected to the plate of the tube 6 is a tuned *** 

resonant circuit comprising an inductor fT and 
a variable condenser 8. A similar tuned circuit 
comprising an inductance il 9 and a variable con 
denser 2 is connected to the grid of the tube 7. 
One of the sets of elements of the condensers 
8 and 2 are connected together, and to the 
junction of these CondenserS is connected a com 
mon fixed condenser 22, the other side of which 
connects to the low potential end of the two 
inductors T and 19. The connection between 
the condenser 22 and the inductor f 9 is direct; 
that between the inductor 7 and the condenser 
22 is thru a blocking condenser 23 Which is of 
a sufficiently large value to have no appreciable 30 
effect on the tuning of the resonant circuit, that “”“”“ 
is, it is of one to two orders of magnitude larger 
than the condenser 22. 
A lead 24 connects from the battery f 6 to the 

low potential end of the inductor 7 and thence 35 
to the plate of the tube 6. The low potential end ºº” 
of the inductor 9 connects to the filament cir 
cuit of the tube, preferably thru a biasing bat 
tery 26. The inductors T and 9 are preferably 
completely enclosed in shields 27. 40 
A bridging condenser 28 connects the high 

potential end of the coils i 7 and 19. This con 
denser is of very Small capacity as compared 
to the condensers 18. The condenser 22 is of 
very large capacity as compared to the condenser 
8. The method of selecting these capacities 

Will next be considered. * 
The coupling network consists of two resonant 

circuits which are very loosely coupled. It is 
well known that the resonance curve of such a 
pair of coupled circuits differs materially from 
that of either circuit considered by itself. As 
Suming that the two circuits are substantially 
identical and tuned to the same frequency, there 
is a certain value of coupling, known as critical 55 
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derivation Of the formulas and in the computa 
tions. The results, however, are - Stufficiently ac 
curate for all ordinary purposes, and exact re 
sults may be obtained by methods which are 
published in many texts and are familiar to those 
skilled in the art. - 

I claim: W - 
1. A band-paSS network comprising a pair. Of 

tuned circuits having a common capacitor there 
in and a bridging capacitor between said circuits, 
said capacitors being proportioned to provide a 
substantially constant width of pass band as said 
circuits are tuned Syntonously over a range Of 
frequencies. 

2. A band pass network comprising a pair Of 
similar tuned circuits having a common capacitor 
therein, and a bridging capacitor between said 
circuits, said º capacitors being proportioned to 
provide a substantially constant width of paSS 
band with variable tuning of Said circuitS. 

3. A band pass network comprising a pair of 
tuned circuits each comprising a fixed inductor 
and a variable capacitor, a capacitor common 
to said circuits and having each Of Said induc 
tors and capacitors connected thereto, and a 
bridging capacitor connecting the junctions of 
said inductors and variable capacitors remote 
from their connections to said fixed capacitor. 

4. A tuned band parSS network comprising a, 
pair of resonant circuits having fixed inductors 
with Substantially zero mutual inductance and 
variable capacitors, a capacitor common to said 
circuits, and a bridging capacitor connecting said 
circuits at a point remote from said common 
capacitor. 

5. A tuned band pass network comprising a 
pair of resonant circuits having fixed inductors 
with substantially zero mutual inducance and 
variable capacitors having a mutual capacitance 
between the elements thereof, and a capacitance 
COmmOn to Said circuitS. 

6. A band selective transmission network com 
prising a par of syntonous tuned circuits, each 
COmprising an inductance and a variable tuning 
capacity, means for varying the tuning of said 
circuits simultaneously, coupling means compris 
ing a capacity common to both of said circuits 
and additional coupling capacity connecting said 
tuned circuits serially, said common capacity be 
ing large compared with the tuning capacities 
Of Said tuned circuits and said series capacity 
being Small relatively thereto. 

7. A band-pass network comprising a pair of 
tUned circuits each comprising a fixed inductor 
and a variable capacitor, means for varying the 
tuning of said circuits simultaneously, a capaci 
tor common to said circuits and having one ter 
minal of each of Said variable capacitors con 
nected to one terminal thereof, additional cou 
pling capacity between the other terminals of 
Said variable capacitors, said additional capacity 
being constituted by direct capacitance between 
Said variable capacitors and partial shielding. 
means between said variable capacitors adapted 
to limit the direct capacitance to a value which 
in cooperation with the common capacitance will - 
maintain a substantially constant width trans 
mission band throughout the tuning range of the 
netWork. 

8. A band-pass network comprising a pair of 
tuned circuits each, comprising a fixed inductor 
and a variable capacitor, means for varying the 
tuning of Said circuits simultaneously, a capacitor 
common to Said circuits providing low impedance 

3 
coupling therebetween, and additional coupling 
capacity between the terminals of said variable 
capacitors remote from Said common capacitor, 
Said additional capacity being provided by direct 
capacitance between said variable capacitors and : 5 
being proportioned to cooperate With Said common 
capacity to maintain the pass-band Substantially 
constant in Width throughout the tuning range - of 
the network. 

9. The combination with two Serially connected 0. 
inductances having Substantially Zero electro 
magnetic coupling, of a capacitive coupling be 
tween the non-common ends of Said inductances, 
a condenser having one terminal connected to the 
junction of Said inductances, a pair Of tuning 15 
condensers having a COmmon terminal connected 
to the other terminal of said first condenser, the 
opposite terminals of Said tuning condensers be 
ing connected to the respective non-common ter 
minals of Said inductances, and mechanical means 20 
connecting the adjustable elements of Said turning 
condensers to insure their Simultaneous adjust 
ment, the tuning condensers and inductances haW 
ing Such Values that the two tUned circuitS re 
main continuously in resonance throughout the 25 
range Of adjustment of Said tuning condenserS. 

10. A high frequency network comprising a pair 
of resonant oscillation circuits having fixed in 
ductors with Substantially Zero, mUltUal inductance 
between them, variable tuning condensers con- 30 
nected to said inductors having a mutual capaci 
tance between stator elements thereof, Said ca 
pacitance providing electrOstatic coupling be 
tween said circuits, and a Single means for Simul 
taneously adjusting Said tuning condenserS. 35 

11. A high frequency netWork comprising a 
pair of resonant oscillation circuits having fiXed 
inductors, means for shielding said inductors 
whereby there exists substantially zero mutual 
inductance between them, variable tuning con- 40 
densers connected to said inductors having a 
mutual capacitance between stator elements 
thereof, said capacitance providing electroStatic 
coupling between said circuits, and a single, means 
for simultaneously adjusting Said tuning con- 45 
denserS. 

12. In combination, in a high frequency trans 
mission system, a source of high frequency energy, 
a tunable Oscillation circuit coupled thereto, a 
high frequency space discharge amplifier, a sec- 50 
ond tunable oscillation circuit between said first 
circuit and Said amplifier input circuit, and com 
pound coupling means between said first and 
Second tunable circuits consisting Of a capacitor 
common to said tunable circuits and a bridging 55 
capacitor between said tunable circuits, Said ca 
pacitors being so proportioned as to provide a sub 
stantially constant width of pass band With 
Wariable tuning Of Said circuitS. 

13. In combination, in a high frequency trans- 80 
mission System, a source of high frequency energy, 
a tunable oscillation circuit coupled thereto, a 
high frequency space discharge amplifier, a sec 
Ond tunable Oscillation circuit between Said first 
circuit and said amplifier input circuit, com- 65 
pound coupling means between said first and sec 
ond tunable circuits consisting of a capacitor com 
mon to said tunable circuits and a bridging ca 
pacitor between said tunable circuits, Said ca 
pacitors being so proportioned as to provide a 70 
Substantially constant width of pass band with 
variable tuning of said circuits, and means for 
simultaneously and similarly tuning said oscilla 
tion circuits to a desired frequency. 

14. A receiver comprising a pair of adjacent 75 



0 
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radio frequency amplifying stages, each stage be 
ing provided with a tuned circuit: including ca 
pacitive tuning means, said capacitive - tuning 
means of both Stages being. So, constructed and 
arranged as to provide capacitive coupling be 
tween the respective tuned circuits of Said ad 
jacent stages, and a capacitor common to Said 
tuned circuitS, Said capacitive coupling and Said 
common capacitor being so proportioned as to pro 
vide a Substantially constant width of pass band 
with Syntonous tuning of the circuitS. 

15. In a receiver, a stage of radio frequency 
amplification, a Subsequent radio Stage, a tunable 
circuit associated with each of Said Stages, tunding 
means in each Of Said circuitSfor tuning the latter 
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to any desired i frequency in a-i predetermined 
range of frequencies, saidi tuning means compris 
ing a pair of adjacent variable condensers each 
having a plurality of stator androtor plates, the 
rotor plates being mounted on a common control 
shaft, coupling between the said stages being pro 
vided by the capacity between adjacent stator 
plates of the adjacent condensers, - and addition 
al coupling between the Said stages being provided 

: 5 

by a capacitor common to both of Said tunable 10 
circuits, whereby a substantially constant band 
width is maintained with syntonous tuning of-the 
circuits. . . . W 

JOHN S. LOW. 


