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An object of the invention, is to provide. 
an oscillation and modulation system of an 
efficient, and stable type wherein the plate 
Current Source can be taken from generators 

5 Supplying. telegraph, circuits, or other cir 
cuits, being particularly designed for wired 
Wireless or multiplex telephone or signal 
Service employing untransposed wires. . . . 
The system is also adapted for use in radio 

telephone or telegraph service. s 10 . . . . . . . . 

The main object of the invention is an 
improved, means for producing modulated 
high frequency currents or currents above 
audibility in which the modulated high fre 
quency currents are not further modulated 
by the disturbances from the conductors con 
nected to the output side of the transmitter. 
Such a condition would exist when the trans 
mitter, would be connected to un-transposed 
wires in signaling service. This is accom 
plished by inductively coupling the grid and 
plate circuits and inductively coupling the 
outputs coil to avoid direct connection be 
tween the elements of the generating means * and between the output circuit. By direct 
ly connecting any part of the high frequency, 

20 

generating means to un-transposed wires, 
would produce distortion due to inductive 
leakage from the wires modulating the high 

89 frequency currents. High frequency cur 
rents are currents above audibility in follow 
ing references. . . . . . . ." 8 .' 

The inductance coils in the oscillation cir 
cuit are not a part of the line orantenna, 
circuit, and therefore the frequency of the 
wave radiated will not change with slight 
changes in the inductance of these coils. 
The separation of tuning coils with associ 

ated condensers from direct contact one with the other produces a very stable and more 
powerful generator of high frequency, cur 
rents due to the separate tuning of the dif 
ferent elements and by their arrangement 
in the circuit causes both tubes to mutually 

45 yi in . ' ' .. 8 - v' ' ' ' '. " 1, ... is - - - - aid each other in producing high frequency 
currents and modulating same as will be de 
scribed. - . . . . . . . 

By the use of a transformer coil having a primary secondary ratio high enough to ex 
id of the secon cite a voltage, on the g 

of one polarity, and on the grid of the first tube of an opposite polarity, higher than the 
Voltage on the plates of the respective tubes; 
and the high, impedance of whose secondary 
coil also, tends to keep the load on the sec- 55 
ondary side of the transformer coil at a 
nearly constant value, no resistances or other 
means are required to hold the load on the 
transformer coil. Connected in series in the grid circuit of the second tube is a battery 60 
Which provides a negative grid bias whereby 
the plate. current is decreased through the 
Second tube. This is necessary as the sec 
ond tube acts as an oscillator with the first 
tube aiding its action. Just as each mutual 65 
ly aids in the modulation of the high fre 
quency currents. If the plate filament cur 
rent in the first tube and in the second tube . 
Were equal there would be no high frequency 
currents generated. S 

By means of two or more heavy choke coils 
of approximately two henries each in value 
in series in the positive lead and two or more heavy choke coils of values of approximately 

70. 

two, henries each in the negative lead of the 75. plate current source and shunting the cur 
rent source between the choke coils with con. 
denser capacities of one or more microfarads 
each it is possible to keep a nearly fixed cur 
rent source on the plates of the tubes and by 80 So doing keep back any varying of the cur 
rent source; such as would be caused by the 
current source feeding other circuits. Ma 
chines supplying other circuits and the plate 
circuits of the tubes would be an example. : y : . . . ' - - 85 

The heavy inductances and condenser 
shunts in plate power supply leads holds the 
positive, negative voltages common to the 
plate circuit of the first and second tubes 
very nearly, constant during the mutually 90 
aiding action between the first and second 
tube. . . . . 
The above enumerated objects and the ad 

vantages of my improved system will all be 
more fully comprehended from the following 95. 
detailed description of the accompanying 
drawings, wherein:- 

Figure 1 is a diagrammatic view of a pro 
ducer and transmitter of a high frequency. 

cond tube modulated oscillator, wherein two valves, or 100 
  



2 
tubes are connected in parallel through vari 
able air condensers, for use in telephone or 
voice transmission. 
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Figure 2 is a diagrammatic view illus 
trating the systems shown in Figure 1, ex 
cept that the system in Figure 2 has been 
modified for signal transmission. 

Figures 1 and 2 are diagrams of the trans 
mitter system in which the output terminals 
of the system are shown at 10, 10. Connected 
to these terminals are an air core inductance 
coil 11 and a variable air condenser 12. This 
coil 11 is in variable inductance relation to 
the air core inductance coils 13 and 14; coils 
13 and 14 are shunted by variable air con 
densers 15 and 16. 17 and 26 illustrate vac 
uum tubes or valves containing grids, plates 
and filaments; 18 is a rheostat in the fila 
ment circuit; 19 is a potentiometer shown 

20 connected across a current source 20 for heat 
ing the filaments of the tubes 17 and 26 and 
variably connected to the grid circuits. 21. 
are impedance coils and 22 are fixed con 
densers arranged to prevent any inductive 
interference from the current source for the 
plate circuit and to prevent any reactance 
from the current source. 23 is a telephone 
transmitter and 24 is a current source con 
nected in series with the primary coil of an 
induction coil 25 which is of a very high 
ratio. 
As the general arrangement of the circuits 

is Substantially the same in the various il 
35 

lustrations, similar elements have been des 
ignated by the same reference characters in 
the two figures. w 

Figure 2, where the same general arrange 
ment of the circuit and elements shown in 
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Figure 1 are employed, illustrates the adap 
tation of my improved system for the trans 
mission of signals. 
In this figure, instead of employing the 

transmitter 23, I employ a relay of low re 
sistance 28, which has a key 29 and a battery 
30 connected in series, in order that the relay 
armature may be opened and closed; the 
opening and closing of the relay armature be 
ing induced by the opening and closing of 
the key 29; the relay armature opens and 
closes a set of spring contacts 31 which pro 
duces positive and negative pulses from the 
battery 24 to the primary of coil 25. 
The action of the improved transmitter 

System is described as follows: From the ar 
rangement of the elements in the circuit, it 
can be seen that the circuit is in a condition 
for producing modulated high frequency cur 
rents. That is, the inductance coil 14 in 
Series in the plate circuit of the generator 
tube 17 causes a magnetic excitation of in 
ductance coil 13 in series in the grid circuit 
of the generator tube 17 when current source 
is supplied to the tubes and in turn excites 

85. back on coil 14 which continuous acting-back On the plate circuit causes generation of high 

1,889,650 
frequency currelts. By inductively coll 
necting the incluctance coils 14 and 13 With 
the output coil 11 without direct connection 
between the plate or gild Ol' Output Cll'cults, 
ally disturbances, (Lue to lincluctive leakage 
from illne Wiles connected to it al'e prevented 
from modulating the high frequency cul 
rents generated. iihis arrangement also per 
mits a bettel' adjustment of the gild and piate 
circuits of the trainSuaitter as they are not 
dlirectly connected. As the inductance Colis 
In the generative or OSciilation circuit alre 
not a pait of the line or antenna circuit, the 
frequency of the Wave sent out Or radiated 
Will not change with slight variations in tile 
incluctances of these coils, thus making a more 
stable circuit. . . . 

Since the plate of tube 26 is directly con 
nected to the magnetically excited coil 14. 
Which is in the piate circuit of tube 1, anti 
the grid circuit of tube 26 is directly con 
nected to the magnetically excited coll 13 in 
the grid circuit of the tubel, a condition is 
brought about Whereby tube 26 also acts as 
a generator or oscillator of high frequency 
currents and which results in more powerful 
high II'equency currents being produced by 
the transmitter circuit. This can be seeii 
by removing tube 26 from the transmittei' 
circuit and noting the decrease in high fire 
quency currents generated as compared With 

The plate current source tube 26 in circuit. - - - 
Inust be very nearly fixed in this circuit and 
this is accomplished by the insertion of two 
or more heavy choke coils of an approximate 
inductance of 2 henries each in the positive 
side of the plate current source and the in 
sertion of two or more heavy choke coils of 
an approximate inductance of 2 henries eacil 
in the negative side of the plate current 
Source and shunting the current source with 
capacities connected between the choke coils 
and connected between the current source 
and the choke coils. 
A battery 27 is connected in series with 

the negative side to the grid of tube 26, 
Whereby the plate space current in tube 26 
is reduced to a value very much below the 
plate space current flowing through tube 1. 
in tests made, the best results were obtained 
With a current of .025 amperes flowing 
through the plate circuit of tube 26 and .125 
amperes current flowing through the piate 
circuit of tube 17. It is necessary to have a 
greater flow of plate current through tube 
17 than through tube 26, as providing the 
plate space current through tube 26 equals 
the plate space current through tube 17, 
tube 26 would act as a shunt to prevent 
starting-oscillations of the high frequency 
current. The secondary of a high ratio 
transformer coil 25 is also connected in 
series with this battery between the grids of 
tube 26 and of tube 17. This transformer 
coil 25 has a very high ratio so that when ac 
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tuated by its primary circuit means, it ex 
erts an alternating voltage charge on the grid . 
of tube 26 higher in voltage than the voltage ?k 
of the plate current supply of tube 26. Like- c. 
wise, as the grid of tube 17 is connected at 
the opposite end of the secondary of trans 
former coil 25 and also through the filament 
path, the grid of tube 17 receives a grid volt 
age charge of opposite polarity to grid 
charge on tube 26. This grid action being 
opposite in both tubes at the same instant 
increases the plate current in one tube and 
decreases the plate current in the other tube. 
and since the plate battery source is constant, 
a decrease in plate flow through one tube 
increases the plate flow through the other 
tube by its parallel connection, thus both ac 
tions accelerate the modulation effect. 

It can be seen that tube 26 generates high 
frequency currents due to its connection in 
the circuit, and this can be shown by remov 
ing tube 26 which decreases the line current. 
Thus it can be seen that both tubes act as 
modulators and as generators of high fre 
quency currents. Variable resistance 18 
shown in both figures is not a vital part of the 
circuit as the circuit will function satisfac 
torily without it. It allows a closer tuning 
of high frequency current generation how 
ever, although not necessary to the circuit 
action. 

It was found desirable to produce the 
strongest modulation effect possible and this 
was accomplished after tests by use of the 
high ratio transformer coil 25 whereby a grid 
voltage charge could be obtained that would 
produce the greatest effect on the plate cur 
rent possible, and likewise since tube 26 plate 
space current had been lowered by connecting 
battery 27 in the grid circuit to prevent 
shunting the generator action in tube 17, a 
much stronger varying voltage charge Was 
required on the grid of tube 26. 
The current action through the three ele 

ment tubes may be explained as follows: 
The grid filament circuit of tube 26 and 

the grid filament circuit of tube 17 are con 
nected in series with a common circuit 
through the filament battery resistance shunt 

Tube 26 grid fila . resistance shunted across the fila- " and filament connections. 
ment circuit is connected in series through 
the secondary of a high ratio transformer 
25, high voltage battery 27 and filament re 
sistance shunt 19. Tube 17 is connected in 
series with inductance coil 13 to the same 
resistance shunt 19, the negative side of bat 
tery 27 is connected to the grid of the tube 
26, and the voltage of this battery is of such 
a value that it produces a high negative value 
on the grid of tube 26 through the high re 
sistance of the transformer coil secondary. 
Thus the amount of plate space current 
through tube 26 is much lower than the 
amount of plate space current through tube 
17. When variable currents are sent 

tive bias, 

tube, have one path common to both circuits, 
namely the filament connections and the con 
nection to battery resistance shunt 19, any 
variable like change in one circuit will pro 

Thus both duce like changes in the other. 
tubes act as modulators and likewise from 
their parallel connection in the circuit both 
act, as oscillators. - 

I have described what I believe to be the simplest adaptations of my improved sys 
tem; it will be understood, however, that 
certain modifications may be made without 
departing from the spirit of my invention; 
it being also understood that my improved . 
transmitting system is adapted to operate in 
conjunction with the wires or conducting 
means of telegraph circuits while said wires 
or conducting means are in service. 
example, one Wire may be in quadruplex tele 
graph service and one wire may be in printer 
telegraph service; and any suitable number 
of valves connected in multiple may be em 
ployed to function in the manner hereinbe 

lating to subject matter divided out of my 
pending application Serial No. 21.486. 
What I claim is: . . . - 
1. In a transmitting system two three ele 

ment tubes both acting as oscillators and 
modulators having a common battery source 
connected through a variable resistance to 
the filament circuits of said tubes, with a volt 
age source connected across the plate fila 
ment circuits of said tubes in series with : 
an adjustable resistance connected across the 
filament battery of said tubes and a connec 
tion from the negative side of plate battery 
Source to the common side of the grid fila 
ment circuits of said tubes, said grid filament 
circuits being connected in series, one 
through the secondary of a high ratio trans 
former coil and high voltage battery to a 

ment battery source, the other through an 
impedance coil shunted by a variable con 
denser to the same variable resistance con 
nection. 

2. In a transmitting system two three ele 
ment tubes having a common battery source 
connected through a variable resistance to 
the filament circuits of said tubes, with a volt 
age source connected across the plate fila 
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been reduced is motiated with great." 
effect. As the grid filament circuits of each 
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ment circuits of said tubes in series with an 
adjustable resistance connected across the 
filament battery of said tubes and a connec 
tion from the negative side of plate battery 
source to grid filament circuits of said tubes, 
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one of said grid filament circuits being con 
nected in series through the secondary of a 
high ratio transformer coil and high voltage 
battery to filament resistance shunt, the other 
grid filament circuit being connected in series 
through an inductance coil to said filament 
resistance shunt. 
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