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1
“'The-present’ invention: relates:to-eleetron: dis-
“charge device circuits and particularly to election
disehiarge-device ogéillator systems.
Inhigh-power os¢illator: equipment: such-as for

“gxample:equibment having an-input of therorder -

“of 'Hundfeds of kilowatts; which are operated at

the Jower:fiequencies; such gs for example of the
‘order ofi“50!kilocycles; long: leads must:be used
~beeaduse off the-large:dimensions required: of the

“gguipment: Phess:long leads tend-to bis the most:

-prolific:cause of parasiticioseillaticns, which:oseil-
:Trtions are usually-uridesitable:: :

- Aty objectrof: thie present: invention-ist the: pro-
wvision-of ‘an improved: osciliator system: including

rmeans: for: preventing pargsitic: oscillagtions; par- -

~tieularly those duertolong leads.

| Thi i offen ‘advantageous: to: operaterthe same
-ogeillator: at g selectedrone: of: fwowidely différ-
cent-frequencies:suchzas forvexampls; a:low fre-

cqueney-in’ the ‘order- of: 50 kiloeyeles ‘and :a:high:

fiequency: i the: order-of:20: megacyeles:. Such
‘dual range-oscillators aresvaluable for numersus

purposes. ‘Forexample, they:are:not onlyadvan-
~tageous in communication systems:but-areé decid-~

~edly-valuable:: for  seasoning. electron: discharge -

~devices and:testing:them:. * Before-eléctron- dis-
ceharge-devices:ofr highpower are-used for high
“frequency.operation-ofi the:order of ‘megacycies,

they: are ‘preférably aged or: seasoned ‘at-lower

frequencies;. such: ag-fori-ezamplé; at B0 to 10601,

kilocyeles over apericd of timeuntii they operate
smoothly: - During “this-seasoning - process; it is
‘important that no parasitics occur because-thiese
higher frequencyparasitics mhay causa arcing and

-other ‘reactions - deleterious- to the- electron dig- -,

chiarge “déviece:. - After' the’ device-has been’suit-
-ably: seasoned; it-is: then tested at 'the high fre~
‘quency at-which'it is inhtended-to operate. By
“using the same equipment for-operation at both

the-lower-and higherfrequencies, a substantial’

“saving -is. obtained. Purthermore, it is advan-
tageous to- accomplish this by a simple adjust-
ment-without requiring switéliing or rearrange-
ment of therapparatus:: ‘

Arniother object of the present invention is the~

provision of an oseéillator-which is. adapted. to be
operated at a selected one of two widely separated
ireguencies.: .
Still-ancther object of. the present inventicn
igsthe provision of an oscillater adaptedito oher-
ate at two widely separated fregiencies in which,
during the course of operation at the lower fra-
guency: no -parasitics~of said highter-frequency
‘ocourr ‘ )
Other and further objecis ‘of*the present’ in-
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‘vention will-become gpparent andrthe: invention
will " be"Best’ understood” froni- the’ following “de-
seription "of an:ermbediment’. thereof;: reference
being:Had to the-drawing:in-which the figure is
a: schematié’ diggram:of an: oscillatorsystem: em=-
‘Yodying® my: invention. ' Refeérring: now- tothe
drawing; an-eléctror: discharge:device in the form
of 4 triods; generally designated by tHe mumeral |,
includes a:filamentary:cathode 2, a'grid 3:and an
'ancdé- 4; T TTHe - tube: 17 may:ber very: large, for
-examplesHavihg a:rating :of 200:kilowatts;, and
provided:with water cooling:(not!'shown) ..

T Invthe:system illustiated, thetube: isrdesigned
+to- operate: at: twos firequiencies; at alower:fre-
quency ‘of ithe ordeér’of; forexample; 50ckilocyeles,
‘andiatia higher frequency’ off for:example; of the

order’of ‘20 'megacyclés:” At thie: Tower: frequency,
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the cifenit'employed furictions asa Hartley-oseil-
lator andiinclidés:-lumped ‘constants in’ the form
of“a-tank ‘ciFeuit’s; ineluding an inductance 6:and
arshunt capaeitor:T7. The:grid 3 is:connected to
-oneside of tank:eifeuit 5 by-a Iong'lead 8 through
aibloeking:condénser 9 The anode #1s connected
through o 1ong lead:!10%and blocking condenser: 11
‘tothe’ other sidé*ofithe tankreircuit 5: Leads 8
and {0 are parallél'to each otherand:at:thethigher
‘frequency; form- &:transmission lineg: having "an
‘effective: léngth:’of ‘approimately one  quarter
'wavelerigth! The transmission-line consisting of
1654887 and’ 10 1§ tuned by g slidable condenser
‘arrangement - 122 which acts as an effective short
atthe’ higher: frequericy’ but ‘not- at. the :lower
frequency: ‘The:positive:side~13 of asource:of
anodé voltage; is connected 'through a choke' coil
‘1446 -4 point on:léad (0 which:is a-voltage node
for the higher frequency:or as'close tosaid node
asipractiéal’ "The:inductance 6:is provided’ with
atap 5 ahd is connected o ground-by & lead 16.
"FThe filamentary cathodé: 2¢is:also: connected :to
‘ground in-tHe folowing:manner: The filamentary

- cattiode-2is ‘connécted by two leads 1T :and" (8 to

astransformer arrangement 197 the>midpoint of
‘whose secondary-is connected torthe negative side
“20of the anode-voltage supply; ‘and whose pri-
mary is connected to a source’of’heating current
‘217 The:two-1ead§™IT and I8"are surrounded by a
eylindiical’ conductor-"22: which " is- inténded to
-earry-the alternsting current voltages. In order
‘toskeep-these alternating-current voltages out of
the-power-supply, condensers 23 and 24 ‘connect
leads 17 and®I8*respectively” at the end ‘thereof
nearest tube | to the cylindrical conductor 22.
‘The -eylindrical* conductor- 22 is* in* turn sur-
‘rounided by anothier-outer conductor 25 which may
“bercoaxial’ 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 i0.

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 eircuit through
the tube inter-electrode capacities to the trans-
mission line circuit consisting of leads 8 and 10.
‘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 fube
capacities with such phase and amplitude as to
produce oscillations at the higher frequency in
the transmission line circuit including leads 8
and §8. In another series of positions of the slide
2§, energy will be fed back in such a direction as
to prevent oscillation of the transmission line
circuit consisting of leads 8 and 10. 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 1§ 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 10, is prevented by the adjustment
of the slide 26 which prevents oscillation at that
frequency. When it is desired to operate the sys-
tem 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 1 tends to produce oscillation,
the frequency of these oscillations being such
that condenser 12 is substantially a short and
everything to the right of said condenser 12 may
be considered as completely out of the circuit.
Fine adjustments both for the optimum oscilla-
tion point and for the non-osecillation point at
the higher frequencies may be made by adjusting
the vernier condenser 27.

While T 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
defined in the accompanying claims.

Tclaim:

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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tially a given frequency, leads coupling said
lumped constant circuit to said electron-dis-
charge device to feed back 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 ancther 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
oceur 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-
1y 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 oscillator system for operation at a plu-~
rality 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 gn adjustable electrical length st
said other frequency coupled between said cath-
ode electrode and said lumped circuit.

CARSON McKEAG WHEELER.
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