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UNITED STATES PATENT OFFICE 
2,642,533 

RADIO-FREQUENCY GENERATOR, 
Donald H. Preist, Tiburon, Calif., assignor to 
Eitel-McCullough, Inc., San Bruno, Calif., a 
corporation of California. 
Application July 31, 1950, Serial No. 176,842 

(C. 250-36) 6 Claims. 

My invention relates to an ultra-high fre 
quency power generator, and more particularly 
to such a generator embodying a tetrode type 
electron tube. 

Radio-frequency generators including Oscil 
lators and amplifiers, have been developed for 
the higher frequencies with negative grid tubes 
by the use of cavity resonators as circuit elementS. 
Heretofore these cavity circuit generators have 
been built around triode type tubes since the 
cavity circuits are most easily adapted to Such 
triodes, although it is generally known that 
tetrodes have certain advantages Over triodes, 
such as providing increased power gain, Which 
make it desirable to use tetrodes in the genera 
tion of radio-frequency power. 
The broad object of my invention is to provide 

a radio-frequency generator incorporating a novel 
arrangement of cavity circuitry with a tetrode 
type tube, whereby the higher frequency capa 
bilities of such circuitry are combined With the 
other advantages afforded by a tetrode. 
The invention possesses other objects and 

features of advantage, some of which, with the 
foregoing, will be set forth in the following de 
scription of my invention. It is to be understood 
that I do not limit myself to this disclosure of 
species of my invention as I may adopt variant 
embodiments thereof within the Scope of the 
claim.S. 

Referring to the drawing: 
The single figure is an axial Sectional view of 

apparatus embodying the improvements of my 
invention. 

In terms of broad inclusion, my improved 
radio-frequency generator comprises an output 
cavity resonator having inner and Outer con 
ductors, an input cavity resonator having inner 
and outer conductors, a tetrode having a cathode 
and control grid and screen grid and anode, 
the anode being connected to an inner conductor 
of the output resonator and the cathode being 
connected to the inner conductor of the input 
resonator, means coupling the Screen grid to 
the outer conductors of the resonators, and a 
hollow conductor extending axially of the input 
resonator and encircling the inner conductor 
thereof, said hollow conductor being Open at One 
end and connected to the control grid at the 
other end. The last mentioned conductor pref 
erably comprises telescoping sections for adjust 
ing the length thereof, and tuning means are 
also preferably provided in the input and output 
resonators for adjusting the axial length of Such 
resonators. 
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In greater detail and referring to the drawing, 

my radio-frequency generator constructed as 
an amplifier comprises a tetrode type of electron 
tube 2 having a cathode 3, control grid 4, screen 
grid 6 and anode 5. The tube illustrated has 
CoaXial electrodes and an external anode, it being 
understood that the electrode structure of the 
tube may be varied. The preferred tube used 
With my circuitry has coaxial terminals for the 
electrodes, Such as cathode terminal 8 opposite 
the anode and control grid terminal ring 9 and 
Screen grid terminal ring interposed in the 
envelope Wall between the cathode terminal and 
anode. This Sequence of terminals on the en 
Velope is a natural and customary terminal ar 
rangement in tetrode type tubes. The heating 
Structure for the Cathode is not shown but may 
Comprise any Suitable means such as an inner 
filament for heating the cathode cylinder 3 by 
electron bombardment, in which case the fila 
ment leads preferably extend out through the 
tubular cathode terminal 8. 
The amplifier comprises an output resonator 
having an inner conductor 0 and an outer 

Conductor 5, and an input resonator 20 having 
an inner COInductor 2 and an outer conductor 
3. These resonators are coaxially aligned and 

in the structure illustrated are araringed end-to 
end with the tube 2 interposed between the 
resonators. Cathode 3 is connected to the inner 
conductor of the input resonator by having its 
terminal 8 plugged into the end of tubular con 
ductor 2, and anode 5 is similarly connected 
to the inner conductor O of the output resonator. 
The inner conductors 0 and 2 of the reso 

nators are mechanically held in position by disk 
supports 4 and 6 of suitable insulating mate 
rial fastened to the upper and lower ends of 
outer Conductors 5 and 3 respectively. Any 
Suitable metal Such as brass may be used for 
the conductors. 

Screen grid 6 is electrically coupled for radio 
frequency current to the Outer conductors 5 
and 3 of the resonators. In order to isolate 
the D. C. Screen grid bias Voltage, the coupling 
includes an R. F. bypass Condenser including a 
transverse metal plate connected to the Outer 
conductors and a Second metal plate or disk f8 
connected to Screen grid terminal ring f. These 
plates are Spaced by a Suitable insulating layer 

| 9, the capacitance of this bypass condenser 
being large enough to prevent any appreciable 
amount of feedback of energy from the output 
to the input resonator. 
From the above Structure it Will be seen that 
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an Output cavity circuit is provided between the 
anode and Screen grid, and that an input circuit 
is provided between the cathode and screen grid. 
In Order to establish the third desired circuit 
for applying the desired R. F. voltage between 
control grid and cathode, I provide an open ended 
transmission line within the input resonator. 
This is conveniently adaptable for a tetrode 
Structure wherein the control grid terminal 9 
naturally lies between the cathode and screen 
grid terminals. As shown, the control grid 4 
is connected to an open end hollow metal con 
ductor 2 extending axially of the input resonator 
and encircling the inner conductor. For purposes 
of adjusting the axial length of the grid line the 
hollow conductor is preferably made up of tWO 
telescoping Sections, the lower Section 22 being 
open ended and the main section 2 being con 
nected to the grid terminal ring 9. For Optimum 
Operation the length of the hollow grid conduc 
tor is preferably made equal to an integral nun 
ber of half Wave lengths electrically at the Oper 
atting frequency. The adjustment of this grid 
conductor is not too critical and may be left 
fixed over a small frequency band Without affect 
ing the efficiency of the amplifier. 
Adjustable means are provided for tuning the 

output and input resonators for adjusting the Cir 
cuits to the desired operating frequency. An 
annular metal plate or shorting bar 23 is prefer 
ably slideably mounted in the input resonator 20, 
making slideable contact with the inner and outer 
conductors 2 and 3 so as to define the end Wall 
of the resonator. Axial adjustment of the Short 
ing bar is achieved by means of plunger rods 24 
extending through support 6. Likewise an an 
nular metal plate 26 is slideably mounted in the 
resonator 7 to define the end wall of the Output 
resonator, external adjustment being accom 
plished by plunger rods 27 extending through 
support 4. Plate 26 is preferably slideably con 
nected only to the inner conductor O and has a 
cylindrical flange 28 spaced from the outer Con 
ductor 5. This flange is made effectively a 
quarter wave length long at the operating fre 
quency So that the device functions as a choke 
to confine the R. F. and isolate the D. C. anode 
voltage. If desired a telescoping Sleeve (not 
shown) may be provided on the flange 28 for 
adjusting its length. 
In the apparatus illustrated the Cathode is Op 

erated at ground potential and positive anode 
voltage is applied by connection to the inner Con 
ductor f0. The control grid bias Voltage is Sup 
plied from a suitable source, as through a resistor 
29, and is connected to the grid line section 2 by 
a wire 3 entering the resonator through a Suit 
able R. F. choke 32. In a like manner the Screen 
grid voltage is supplied from a suitable source, 
as through a resistor 33, and is connected to the 
grid disk 8 by a wire 34 entering the resonator 
through a suitable R. F. choke 36. 

Driving power is fed into the input resonator 
by any suitable means, as by a coaxial transmis 
sion line having an inner conductor 37 terminat 
ing at a probe 38 in the resonator. In a similar 
manner power is taken from the output resonator 
by a coaxial line having an inner conductor 39 
terminating at a probe 4. 
In adjusting the amplifier the output cavity 

resonator between the anode and Screen grid is 
tuned to resonance at the Operating frequency, 
the plate 26 being adjusted so that the axial length 
of the transmission line formed by the inner con 
ductor O and Outer conductor 5 is an odd nun 
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4. 
ber of quarter wave lengths electrically. The 
input cavity resonator 20 between the cathode 
and Screen grid is adjusted by plate 23 so that the 
length of the transmission line formed by the 
inner conductor 2 and outer conductor 3 is 
roughly an integral number of half wave lengths 
electrically at the operating frequency. As al 
ready mentioned the length of the open ended 
grid line 21-22 within the input resonator is also 
Set at approximately an integral number of half 
Wave lengths electrically. By this arrangement, 
and by the proper adjustment of the lengths of 
the grid line 2-22 and the input resonator 20, 
it is possible to achieve the desired amplitudes 
and phases of the R. F. voltages between the 
Cathode, Screen grid and control grid of the 
tetrode. 

Also, by virtue of this relationship, controllable 
positive feedback is obtained in a tetrode ampli 
fier without any coupling between the input and 
output cavities other than the electron stream. 
The principal advantage of my improved R. F. 

generator is that the desired cavity type circuitry 
is provided in conjunction with a tetrode type 
tube, the construction and arrangement of cavity 
parts being Well adapted to fit with the electrode 
terminal arrangement on such a tetrode. 
While I have described my apparatus as an 

amplifier, it is understood that the generator may 
be operated as an oscillator. In the latter case 
the input transmission line 37-38 would be 
omitted and the capacitance of the condenser 
T-8-9 decreased so as to provide sufficient 

feedback of energy from the output resonator 
to the input or excitation resonator 20 to sustain 
Oscillation. Thus, in the oscillator case, the con 
denser associated with the screen grid would 
function as a feedback condenser rather than a 
bypaSS Condenser. In other respects the structure 
of the R. F. generator would remain unchanged. 
For purposes of illustration I have shown the 

output resonator arranged end-to-end with the 
input resonator. If it were desirable to have a 
more compact construction the output cavity 
could be folded back over the input cavity as will 
be readily understood by those skilled in the art. 

I claim: 
1. A radio-frequency generator Comprising in 

ner and Outer conductors defining an output cav 
ity resonator, inner and outer conductors defining 
an input cavity resonator, a tetrode having a 
cathode and control grid and screen grid and 
anode, the anode being connected to the inner 
conductor of the output resonator and the cath 
ode being connected to the inner conductor of 
the input resonator, means coupling the screen 
grid to the outer conductors of said resonators, 
and a hollow conductor extending axially of the 
input resonator and encircling the inner conduc 
tor thereof, Said hollow conductor being open at 
One end and connected to the control grid at the 
other end, and having an electrical length sub 
stantially equal to an integral number of half 
Wave lengths at the operating frequency. 

2. A radio-frequency generator comprising in 
ner and Outer conductors defining an output cav 
ity resonator, inner and outer conductors defining 
an input cavity resonator, a tetrode having a 
cathode and control grid and screen grid and 
anode, the anode being connected to the inner 
conductor of the output resonator and the cath 
Ode being connected to the inner conductor of 
the input resonator, means coupling the screen 
grid to the Outer conductors of said resonators, 
and a hollow conductor extending axially of the 
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input resonator and encircling the inner conduc 
tor thereof, said hollow conductor being open at 
one end and connected to the control grid at the 
other end, and having an electrical length Sub 
stantially equal to an integral number of half 
wave lengths at the operating frequency, the last 
mentioned conductor comprising telescoping Sec 
tions for adjusting the length thereof. 

3. A radio-frequency generator comprising in 
ner and outer conductors defining an output CaV 
ity resonator, inner and outer conductors defining 
an input cavity resonator, a tetrode having a 
cathode and control grid and Screen grid and 
anode, the anode being connected to the inner 
conductor of the output resonator and the cath 
ode being connected to the inner conductor of 
the input resonator, means coupling the Screen 
grid to the outer conductors of said resonators, 
a hollow conductor extending axially of the input 
resonator and encircling the inner conductor 
thereof, said hollow conductor being open at One 
end and connected to the control grid at the other 
end, and having an electrical length substantially 
equal to an integral number of half-wave lengths 
at the operating frequency, and tuning means in 
the input and output resonators for adjusting the 
axial length of said resonators. 

4. A radio-frequency generator comprising in 
ner and outer conductors defining an output CaV 
ity resonator, inner and outer conductors defining 
an input cavity resonator, a tetrode having a 
cathode and control grid and Screen grid and 
anode, the anode being connected to the inner 
conductor of the output resonator and the cath 
ode being connected to the inner conductor of 
the input resonator, means coupling the Screen 
grid to the outer conductors of Said resonators, 
a hollow conductor extending axially of the input 
resonator and encircling the inner conductor 
thereof, said hollow conductor being open at One 
end and connected to the control grid at the other 
end, and having an electrical length substantially 
equal to an integral number of half-wave lengths 
at the operating frequency, the last mentioned 
conductor comprising telescoping sections for ad 
justing the length thereof, and tuning means in 
the input and output resonators for adjusting the 
axial length of said resonators. 

5. A radio-frequency generator comprising in 
ner and outer conductors defining an output caV 
ity resonator, inner and outer conductors defining 
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an input cavity resonator, a tetrode having a 
cathode and control grid and Screen grid and 
anode, the anode being connected to the inner 
conductor of the output resonator and the cath 
ode being connected to the inner conductor of 
the input resonator, means coupling the Screen 
grid to the outer conductors of Said resonators, 
said coupling means including a condenser, and 
a hollow conductor extending axially of the input 
resonator and encircling the inner conductor 
thereof, said hollow conductor being open at one 
end and connected to the control grid at the other 
end, and having an electrical length. Substantially 
equal to an integral number of half-wave lengths 
at the operating frequency. 

6. A radio-frequency generator comprising in 
ner and outer conductors defining an output cav 
ity resonator, inner and outer conductors defining 
an input cavity resonator, a tetrode having a 
cathode and control grid and Screen grid and 
anode, the anode being connected to the inner 
conductor of the output resonator and the Cath 
ode being connected to the inner conductor of 
the input resonator, means coupling the Screen 
grid to the outer conductors of said resonators, 
said coupling means including a condenser plate 
connected to said outer conductors and a Second 
plate connected to the screen grid and Spaced 
from said first plate, and a hollow conductor ex 
tending axially of the input resonator and en 
circling the inner conductor thereof, said hollow 
conductor being open at one end and Connected 
to the control grid at the other end, and having 
an electrical length substantially equal to an in 
tegral number of half-wave lengths at the Oper 
ating frequency. 

DONALD H. PREST. 
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