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This application is a division of our application 
Serial No. 78,124, filed May 6, 1936, now United 
States Patent. No. 2,174,154, granted September 
26, 1939. 
This invention, relates to ultra high frequency 

transmitters, and more particularly to a high 
quality television transmitter for efficiently 
transmitting signal impulses whose frequencies 
cover a wide range from approximately twenty 
cycles to One and One-half million cycles. Such 
frequencies are known as “video' frequencies. 
The complete transmitting circuit of the in 

wention comprises, in brief, a push-pull master 
oscillator Whose frequency is controlled by a con 
centric line resonator, there being coupled to the 
output of the oscillator, a push-pull power ampli 
fier to whose grids are coupled the amplified 
"Video' frequencies of an extremely wide band. 
The oscillator is arranged to generate oscillations 
whose frequencies are of the order of 177 mega 
cycles corresponding to 1.695 meters. In the Out 
put of the power amplifier and coupled to it 
through a novel type of Lecher wire transformer 
is a monitor circuit for checking the operation 
of the transmitter. Among the features of the 
invention are: The tuned concentric line resona 
tor whose frequency is variable by changing at 
Will the capacity between the conductors, and 
the novel tuned circuit whose uniformly dis 
tributed inductance is mostly shielded except for 
a portion coupled to the power amplifier circuit. 
A complete description of the invention follows, 

accompanied by a drawing, wherein the single 
figure ShoWS Schematically a complete transmit 
ting System including master oscillator, power 
amplifier, nodulator and monitor circuits. 

Referring to the drawing in more detail, there 
is. Shown a master OScillator circuit comprising 
a pair of electron discharge devices , 2 arranged 
in push-pull relation. There is provided a filla 
ment source of Supply 3 connected in common 
to the filaments of both electron discharge device 
oscillators. Each filament has in series with 
each of its legs an inductance. 4 which is of such 
Value that, in cooperation. With the tuning con 
denser 5 and series connected by-pass condensers 
6 for radio frequencies, proper regeneration is 
obtained in the oscillator for best efficiency. The 
equivalent inductive reactances of 4 is - variable : 
by the condenser 5 in shunt with it. A filament 
return bias resistor 7 is shown connected be 
tWeen. One leg of the filament and ground. 
Connected to, the:grids of the oscillator devices 

, 2 is a tuned concentric tubular conductor 
resonator line circuit comprising an inner con 
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ductor 9 and an outer conductor 10 for con 
trolling the frequency of the oscillations gen 
erated by the master Oscillator. This frequency 
control resonator is generally of the type de 
scribed in the article by Clarence W. Hansell, 
published in the A. I. E. E., August, 1935, pages 
852-857, except for certain features which will 
appear more fully hereinafter. The grids of the 
electron discharge devices. , 2 are inductively 
coupled to the inner conductor 9 of the line by 
means of two single-turn coils placed radially in 
the space between the inner and outer conduc 
tors and so connected as to impress radio fre 
quency voltages of opposite phase on the grids of 
the vacuum tubes. In order to reduce the in 
ductive reactance of the grid circuitS. of both 
vacuum tubes, so as to keep the regeneration of 
proper phase, there is provided a parallel shunt 
circuit 8. Inner conductor 9 of the tuned con 
centric line resonator is, in practice, made to 
have a length slightly less than one-quarter of 
the length of the operating wave, and the 
capacity between the top of the resonator and 
the top of the inner line 9 varied to give the de 
sired frequency. The inner conductor comprises 
as a part thereof a pair of plates 2, 3 which are 
connected together conductively by a screw and 
a phosphor bronze Spring 5. In one position, 
both plates. 2 and 3 may be made to appear 
like a single plate, in which case there will be 
minimum capacity between the inner conductor 
9 and the upper part of outer conductor 0 
With a consequent maximum frequency of oscilla 
tion in the resonator. At the other extreme posi 
tion, by turning screw 6 connected to shaft 4, 
both plates will provide a maximum capacity be 
tWeen the inner conductor 9 and plate f with 
a consequent minimum frequency of oscillations 
in the resonator. 
The output of the master oscillator comprises 

a parallel tuned circuit consisting of a variable 
condenser 7 and an inductance. 3, 8', the in 
ductor of which has substantially uniformly dis 
tributed constants. This inductor is composed 
of two copper rods f8 and 8 of equal length and 
enclosed by concentric copper sleeves 9, 9' 
Which aire grounded. One conductor. 8 is con 
nected to the anode of tube 2 while conductor 
i8 is connected to the anode of tube . The 
opposite ends of 18 and 8' are connected to 
gether by any suitable conductor 44 so positioned 
Over ground sheet 20 as to make its capacity 
per unitlength the same: as the concentric con 
ductorS. 9-18 and 9'-8". The conductor 44 
must be long enough to provide sufficient cou 
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which include besides the anode and cathode, a 
control grid and a suppressor grid connected in 
known fashion. Coupled to the anodes of the 
two parallel connected video modulators 40 is a 
load resistor 42 which, in One embodiment tried 
Satisfactorily in practice, had a value of 2250 
ohms, and an inductance 43 which serves to com 
pensate for the tube and circuit output capacity. 
The video frequencies supplied from the studio 
may have a very wide range extending from, let 
us say, 20 cycles to 1,500,000 cycles. 
In the operation of the transmitter circuit, the 

Voltage impulses from the master Oscillator, 
which have a frequency of the order of 177 
megacycles per second, are impressed on the 
power amplifier grids in push-pull relation, and 
amplified through amplifiers 2, 22. The degree 
of amplification is varied by varying the bias of 
the grids of 2, 22 in parallel in accordance with 
Woltage impulses which range in frequency from 
20 Cycles per Second to 1.5 megacycles per sec 
ond, supplied by the television pick-up mecha 
nism and amplified by amplifier circuit 37. The 
resulting amplitude modulated signal is sent out 
over the air through the antenna circuit coll 
pled to the Lecher Wire output of the power am 
plifier. The monitor circuit 33, 35, 36 serves to 
measure the amplitude and degree of modula 
tion of the carrier. 
Although the invention has been described 

hereinabove With reference to a particular em 
bodiment, it will be understood, of course, that 
the Scope thereof is not limited thereto since the 
various features thereof are capable of being 
used in other circuit araringements and in modi 
fied forms. Without departing from the Spirit of 
the present invention. 
What is claimed is: 
1. A tuned OScillatory circuit comprising an 

inductance in the form of a wire loop having 
uniformly distributed constants and a condenser 
coupled to the terminals of said loop, a utiliza 
tion circuit coupled to said oscillatory circuit by 
means of a linear Wire paralleling a portion of 
said loop, and means for shielding the greater 
part of the remaining portion of said loop. 

2. A tuned oscillatory circuit comprising an 
inductance in the form of a wire loop having 
uniformly distributed constants and a conden Ser 
coupled to the terminals of said loop, a utiliza 
tion circuit coupled to said oscillatory circuit by 
means of a linear wire paralleling a portion of 
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Said loop, and means for shielding the greater 
part of the remaining portion of said loop, the 
length of each half of said wire loop from the 
center thereof to Said condenser being approxi 
mately One-eighth the length of the operating 
WaWe. 

3. An OScillator comprising a pair of electron 
discharge devices connected in push-pull rela 
tionship, each of Said devices having an anode, 
cathode and a control electrode, connections be 
tWeen said deviceS for coupling corresponding 
electrodes together, said connection between said 
anodes including a U-shaped loop, a shield at a 
relatively fixed radio frequency potential sur 
rounding each leg of said U-shaped loop, and 
means shielding only one side of the connection 
extending between the legs of Said loop for mak 
ing the capacity per unit length of said connec 
tion substantially the same as said legs. 

4. In combination, a pair of electron discharge 
devices connected in push-pull relationship, 
each of said devices having an anode, a cathode 
and a control electrode, connections between 
said devices for coupling corresponding electrodes 
together, the connection between said anodes 
comprising a tuned circuit in the form of a 
wire loop having uniformly distributed con 
stants and a condenser coupled to the terminals 
of said loop, a utilization circuit coupled to said 
Oscillatory circuit by means of a linear Wire 
paralleling a portion of Said loop, and means for 
shielding the greater part of the remaining por 
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tion of said loop. 
5. A tuned circuit comprising an inductance in 

the form of a loop having uniformly distributed 
constants and a capacitor at the terminals of 
said loop, a utilization circuit coupled to Said 
tuned circuit by means of a conductor in the 
magnetic field of a portion of said loop, and 
means for shielding the greater part of the re 
maining portion of Said loop. 

6. A tuned circuit comprising an inductance 
in the form of a U-shaped loop having uniform 
ly distributed constants and a capacitor across 
the legs of said loop at points removed from the 
connection extending between said legs, a util 
ization circuit coupled to said tuned circuit by 
means of a conductor paralleling a portion of 
said loop, and means for shielding the greater 
part of the remaining portion of said loop. 
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