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The-present invention relates to: electroni dis 

: charge device circuits and particularly to electron 
discharge device oscillator systems. 
In high-power oscillator'equipment, such as for 

*example, equipment, having an input of the order 
of hundreds of kilowatts, which are operated at 
the lower frequencies, such as for example of the 

i order of '50s: kilocycles, long: leads must be used 
"because of the large: dimensions required of the 
equipment. These long leads tend to be the most 
prolific:cause of parasitic oscillations, which oscil 

: iations are usually undesirable. 
: An object: of the present invention is the pro 

'vision of an improved oscillator system including 
} means for preventing parasitic oscillations, pair 
...ticularly those due:toloing leads. 

It is often advantageous-to operate: the same 
soscillator' at a selected one of two-widely differ 

... ent: frequencies, such as for “example, a low fre 
tduency in the order. of 50 kilocycles and a high : 
frequency: in the: order of 20 megacycles;. Such 
Edual range-oscillators are: valuable for numerous 
purposes. For example, they are not only advall 
stageous in communication systems, but are decid 
sedly valuable: for seasoning.: election discharge 
devices and: testing them;... Before electron... dis 
charge devices...of high power are used for high 
frequency. Operation? of the order of raegacycies, 
they are preferably-aged or seasoned at lower 
frequencies, such as for example, at 50 to 100 
kilocycles over...a pericci of time, until they operate 
smoothly. During this seasoning process; it is 
important that no parasitics occur because these 
higher frequency parasities may cause arcing and 
other reactions. deleterious to the electron dis- . 
charger device... After the device has been suit 
ably: Seasoned it is then tested at the high fre 
quency at which it is intended to operate. By 
using the same equipment for operation at both. 
the lower and higher frequencies, a substantial 
saving is obtained. Furthermore, it is advan 
tageous to accomplish), this by a simple" adjust 
nent without requiring switching or rearrange 
Jinent of the apparatus;. 
Another object of the present invention is the 

provision of an oscillator, which is adapted to a 
operated at a selected one of two widely separated 
frequencies. 

Still another object of the present invention. 
: is: the provision of an oscillator adapted to oper 
ate at two widely, separated fiegaeracies in which, 
during the course of operation at the lower fre 
quency; no parasitics' of said "higher frequency 
occur 
Other and further objects of the present-in 

O 
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2. 
vention will become apparent and the invention 
will be best understood from the following de 
seription of an embodiment thereof, reference 
being; had to the drawing: in which the figure is 
a schematic diagramofan oscillator system em 
bodying my invention. Referring; now to the 
drawing, an electron discharge device in the form 
of a triode, generally designated by the numeral , 
includes a filamentary cathode:2, a grid 3 and an 
land.de. 4. 'The tube: , may be very large, for 
example: having a rating of 200 kilowatts, and 
provided with water cooling (not shown). 
. In the system illustrated the tube is designed 
to operate: at two: frequencies, at a lower fre 
quency of the order of for example, 50 kilocycles, 
and at a higher frequency of for example, of the 
orders of 20 megacycles. At the lower frequency, 
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the circuit employed functions as a Hartley oscil 
lator and includes lumped constants in the form 
ofa-tank-circuit 5-including an inductance 6 and 
arishunt capacitor. 7: ... Thes grid 3 is connected to 
one side of tank-circuit 5 by a long lead 8 through 
ai blocking condenser 9: The anode 4 is connected 
through a long lead:l Oand blocking condenser'? 
to the other side' of the tank circuit 5:... Leads 8 
and 0 are parallel to each other and at the higher 
frequency, form a transmission line; having an 
effective length of approximately one quarter 
'wavelength. The transmission line: consisting of 
leads:8; and 0 is tuned by a slidable condenser 
arrangement 22:which acts as an effective short 
at the higher frequency, but not at the lower 
frequency. The positive:-side, 3 of a sources of 
anode voltage, is connected through a choke coil 
fi 'to a point on lead ?o which is a voltage node 
for the higher frequency or as close to said node 
as practical. The inductance 6 is provided with 
a tap 5 and is connected to 'groundby a lead 6. 
The filamentary cathode 2 is also connected to 
ground in the following-manner. The filamentary 
cathiode-2 is connected by two leads: T and 8 to 
a transformeriarrangement: 9 the midpoint of 
whose secondary is connected to the negative side 
20 of thes anode-voltage. Supply; and whose pri 
mary is connected to a source of heating current 
2. The two leads 7 and 8 are surrounded by a 
cylindrical conductor-22 which is: intended to 
'carry the alternating current voltages. In order 
to keep these alternating current voltages out of 
the-power supply, condensers 23 and 24 connect 
leads and 8 respectively at the end thereof 
nearest tube to the cylindrical conductor 22. 
The cylindrical conductor 22 is in turn sur 
rounded by another outer conductor 25 which may 
be coaxial or in any other shape and serves with 
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conductor 22 as a transmission line section. A 
slidable shorting device 26 is provided between 
the cylindrical conductor 22 and its outer con 
ductor 25 to vary the effective length thereof, 
the outer conductor 25 being connected to ground. 
A small condenser 27 is also connected between 
the cylindrical conductor 22 and the outer con 
ductor 25 at the end thereof nearest the tube, 
this small condenser 27 serving as a vernier ad 
justment in adjusting the effective length of the 
transmission line consisting of conductorS 22 and 
25 respectively. Energy may be extracted from 
the system hereindescribed by any Suitable 
means, such as for example, a loop 28 coupled to 
any one of a number of selected points on One 
of the lines such as, for example, lead fo. 

Cylindrical conductor 22 and outer conductor 
25 form a transmission line circuit. If slide 26 is 
adjusted so that the length of this circuit is a 
quarter wavelength at the higher frequency, 
energy will be fed back from said circuit through 
the tube inter-electrode capacities to the trans 
mission line circuit consisting of leads 8 and 0. 
Variations of the position of slider 26 from the 
exact quarter wavelength position, will vary the 
phase and amplitude of the energy fed back. In 
one series of positions of slide 26, energy will 
be fed back through said inter-electrode tube 
capacities with such phase and amplitude as to 
produce oscillations at the higher frequency in 
the transmission line circuit including leads 8 
and 0. In another series of positions of the slide 
26, energy will be fed back in such a direction as 
to prevent oscillation of the transmission line 
circuit consisting of leads 8 and (). For the lower 
frequency operation, the slide 26 is moved to One 
of the points which prevents oscillation at the 
higher frequency. The oscillations at said lower 
frequency will then be governed primarily by the 
constants of the lumped constant tank circuit 5. 
The circuit then operates as a Hartley oscillator 
circuit. It will be noted that the tap 5 is ar 
ranged close to the grid side of the tank circuit. 
This position is usually found desirable as not 
very much feed-back is required in order to pro 
duce sustained oscillations. The tendency dur 
ing the course of this low frequency operation for 
parasitics to occur will be a minimum since the 
most probable parasitic, that due to the length 
of leads 8 and ), is prevented by the adjustment 
of the slide 26 which prevents oscillation at that 
frequency. When it is desired to operate the sys 
ten at the higher frequencies, the slide 26 is 
adjusted to the optimum oscillation point, which 
as stated hereinbefore, is a little off a quarter 
Wavelength. The energy then being fed back 
through the tube tends to produce oscillation, 
the frequency of these oscillations being such 
that condenser 2 is Substantially a short and 
everything to the right of said condenser 2 may 
be considered as completely out of the circuit. 
Fine adjustments both for the optimum oscilla 
tion point and for the non-oscillation point at 
the higher frequencies may be made by adjusting 
the vernier condenser 27. 
While I have described above the principles 

of my invention in connection with specific appa 
ratus, it is to be clearly understood that this 
description is made only by way of example and 
not as a limitation on the scope of my invention as 70 
defined in the accompanying claims. 

claim: 
1. An oscillator system comprising an electron 

discharge device having an anode, grid, and cath 
ode, a lumped constant circuit tuned to substan 
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4 
tially a given frequency, leads coupling said 
lumped constant circuit to Said electron-dis 
charge device to feedback energy from said anode 
to said grid through said lumped constant cir 
cuit, said leads forming a distributed constant cir 
cuit equal to approximately a quarter wavelength 
at a higher frequency than said given frequency, 
means controlling the frequency at Which said 
system oscillates comprising a tunable distrib 
uted-constant feed-back circuit having an electri 
cal length of approximately a quarter wavelength 
at said higher frequency, and at one setting pre 
venting oscillations of said higher frequency, and 
at another setting causing oscillations at said 
higher frequency, said leads at said higher fre 
quency being effectively short-circuited before the 
lumped constant circuit whereby no oscillations 
occur at said given frequency at said another set 
ting. 

2. An oscillator system comprising an electron 
discharge device having an anode, cathode and 
grid, a lumped constant tank circuit tuned to 
Substantially a given frequency, means coupling 
opposite points of said tank circuit to the grid 
and anode, said means including a pair of leads 
effectively forming a distributed constant circuit, 
Slidable capacitive means coupling said leads to 
gether at any one of a number of selective points 
thereon, Said capacitive means having a substan 
tial reactance at said given frequency but oper 
ating as an effective short circuit at a relative 
ly higher frequency, said capacitive means being 
adjusted to control the effective electrical length 
of Said leads so that they are substantially a 
quarter wavelength at said higher frequency, a 
line coupling an intermediate point of said tank 
circuit to the cathode, said line forming a dis 
tributed constant circuit of approximately a quar 
ter wavelength at said higher frequency, means 
for adjusting the effective length of said line to 
prevent oscillations at said higher frequency by 
feeding back energy through the inter-electrode 
capacities of said device with a given phase and 
amplitude thus enabling the system to oscillate 
Solely at Said given frequency, and for said line 
to another setting to cause feed-back through 
Said inter-electrode capacities with another phase 
and amplitude to produce oscillations at said 
higher frequency, the capacitive means then act 
ing as an effective short circiut of said tank cir 
cuit to prevent oscillation at said given frequency. 

3. An CScillator System for operation at a plu 
l'ality of frequencies comprising an electron-dis 
charge device having grid, plate and cathode elec 
trodes, a lumped circuit tuned to one of said fre 
quencies, a parallel transmission line substan 
tially a quarter wavelength long at another fre 
quency for coupling said lumped circuit between 
the grid and plate electrodes, a coaxial transmis 
Sion line having an adjustable electrical length at 
Said Other frequency coupled between said cath 
Ode electrode and said lumped circuit. 
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