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The invention described herein may be manu-
factured and used by or for the Government for
governmental purposes, without the payment to
me of any royalty thereon.

The present invention relates to ultra-mgh-

frequency tuning units for wave signal appa-
ratus.

In parallel-resonant tank circuits comprising
lumped capacitance and inductance, the com-

mon and most expedient method of tuning ‘the

tank is by varying its capacitance. The fre-
quency range of the tank circuit lies between the

minimum and maximum settings of the variable-
capacitor and the limiting factor in the fre-

quency range is the value of associated induct=
ance.

quency applications to attain a wider. tuning
range in a parallel-resonant circuit than can be
effected through a complete sweep in the posi-.
tion of the shunt variable capacitor and. this

expansion of range can only be secured through:

adjustment of the inductance associated with
the circuit.
high-frequency tank circuit is in the order of
microhenries, the use of inductive tuning en-
tailing the use of pigtails or sliding contacts is
not feasible. Other prior art arrangements ior
effecting inductive tuning without sliding con-
tacts or flexible pigtails involve inductors of
relatively large inductance, few types of which
are well adapted for ultra-high-frequency.tun-
The difficulties inherent in the prior art meth-
ods of wide band tuning of lumped tank circuits
at-ultra-high-frequencies are in part.obviated. in
the use of resopant transmission lines having
movable . shorting bridges as a tuning means.
However, - this. tuning method is mechanically
awkward and not aaapted to convenient manip-

ulation from the control panel of a. commercxa.l

receiver or transmitter.

It is, therefore, an object of the present in-
vention to provide a new and improvea:wide-
band ultra-high-frequency tuning unit wherein
the effective inductance of the circuit is varied
by capacitative means.

It is another object of my invention to pro-
vide a new and improved ultra-high-frequency
tuning unit in which the ratio of inductance to
capacitance is maintained throughout the tun-
ing range.

It is a further object of my invention to pro-
vide a tuning unit of the above type wherein the

It is frequently desirable in ultra—hxgh fre-

Since the inductance of an ultra-
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components of the clrcuit are mtegra.lly con-
tained in a unitary :assembly. .

It is still a further object of my invention to
provide a new and improved ultra-high-fre-

. quency tuning unit: having light weight, rugged-

ness, and rigidity. and one readily adapted to be
manufactured . with ' close tolerances in large
quantities at low cost.

In accordance with my present mvention I
provxde a tank circuit ‘comprising an inductive
branch in- shunt relation . with-a capacitative
branch, .the combination forming a parallel-
resonant circuit.. The inductive branch is com-
posed- of -a. fixed -inductor connected in series
with a variable :capacitor. The values of in-
ductance -and - capacitance in the inductive
branch are such that within the prescribed op-
erating. frequency range of said branch, the ca-
pacitative reactance of any position of the var-.
iable .capacitor never exceeds the inductive re-
actance of the fixed inductor so that the overall
impedance. is inductive.and in effect the branch
acts as a variable inductance. The capacitative
branch consists of a variable capacitor which is
mechamcally ganged to the variable ‘capacitor of
the inductive branch and electrically shunted
across - said branch. As is well known, the
resonant frequency of a tank circuit is a func-
tion of - its inductance and capacitance and is
that frequency at which the reactance of the
inductive branch is equal and opposed to that
of the capacitative branch. Inasmuch as both
branches, inductive and  capacitative, undergo
concurrent variation by means .of the ganged
capacn;ors, the Irequenqy range encompassed by
the above circuit is far broader than obtainable
w1th conventlonal ‘resonant - circuits.

Moreover, since in certain applications it is
desirable to maintain a specific ratio of induct-
ance to ca.pacn;ance it-is of importance in wide

_band tumng not to substantially upset this ratio.

In a power ‘oscillator, for example, where. sta-
bihty is: sa.cnﬁced for emclency, the optimum
LC ratxo is one in which the C is relatively low.
If in tuning to a desired frequency the capacity
of the. ta.nk circuit is varied whereas the induct-
ance is. ﬁxed the tank c1rcu1t shxfts between a
high C and low C ratio, and the efficiency of
the oscillator is thereby affected. In the pres-
ent invention because of the simultaneous ad-
justment of the effective inductance and ca-
pacitance of the tank circuit, not only is the
resonant frequency changed in large increments
during adjustment but the LC ratio is not sub-
stantially altered in the process,
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In a preferred embodiment of my invention,
the inductor assumes the form of a transmission
line whose dimensions are such as to cause the
line to act inductively. Because of the low
radiation resistance of such lines a far higher
Q is attainable than is possible with coil in-
ductors of the same value. In practice, I em-
ploy a pair of capacitors which dre ganged to-
gether and supported by means of connecting
rods. The connecting rods in addition to afford-
ing mechanical support for the structure in
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effect act as a transmission line while the ‘ea- -

pacitors complete the resonant circuit. .

For a better understanding of the "présemnt in-
vention, together with other and further objects
thereof, reference is had to the ensuing detailed
description in connection with the accotnpany-
ing drawing wherein, )

Figure 1 illustrates an isometric'drawing 6f the
physical structure of a preferred embodiment of
my invention;

Figure 2 is a schematic circuit diagram of an
ultra-high-frequency oséillator incorporating my
invention.

Referring now to ‘the- drawmg and ‘more par-
ticularly to Figure 1, my invention is {llustrated
in a practical unita;ry assembly:comprising a pair
of variable capacitors 10 and 'fi, having a rotor
12, a stator {3, and a rotor 4, ‘a stater 18, re-
spectively. The plates of rotors 12 “and ‘|4 ‘are
affixed and ganged to a 'shaft 1§, which is sup-
ported in bearings contained-on square end-plases
16 and 17, made of insulation material such:as
polystyrene or a similar-substance having desir-
able dielectric properties at ultra-high-freguen-
cies. One end of shaft 15 -extends -throtgh ‘the
bearing on plate 6, thereby enabling rotation-of
the shaft by a knob or similar means. - A metal¥c
spring wing 20 interposed ‘between rotor -f4 ‘and
end plate 11 maintains frictional eontact thére-

between -and prevents slippage ‘of the setting ‘of

shaft 5. The stators 18 and 5, which ‘are
meshed with rotors {2 and ‘¥4, are suppoérted by
connecting rods 18 and -9, the extremities there-
of being rigidly 'secured to their respective ‘end
plates 16 and 17,

The holes 21, ‘bored through' lndented portions
of the end plates {6 and 1, are-for the purpose
of receiving machine ‘screws “for ‘mounting the
structure on a panel or chassis. ;

The connecting rods 18 ‘and I8 ‘and shaft 6
function as a transmission line and their ‘dimen-
sions are governed by the -desired operating fre-

quency range of the unit. Electrical éémnection

to the tuning unit is made through soldering hig
22 which is attached to the rotor +4-of condenser
{1 and soldering lug 23 ‘which is- attached to'the
stator {8 of condenser i, )
Referring now to Figure'2, the tuning unit-s{1-
lustrated schematically -as applied-in-a- conven-
tional ultra-high-frequency-oscillator-circult em-
ploying a triode tube 24. The-inductive-branch
of the tuning unit -consists -of ‘the -combination
of transmission line 25 ‘¢comprising conmecting

rods 8 and 19 -and -shaft ‘15 -in Pigure-1) with

capacitor 10 which serves to vary the effective in-
ductance of the-branch. Capacitor 11 {s'shunted
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across the inductive branch and operates in par-
allel resonance therewith, the resonance frequency
being a function of the effective inductance of
the combination of capacitor 10 with line 25 and
the capacitance offered by capacitor 11,

Since the condensers 10 and (1 are mechan-
ically ganged, the effective inductance and ca-
pacitance of the tank is stmultaneously varied
so that the overall frequency change is far greater
than attainable by a variation.of a simple con-
“denser in a tank circuit. Moreover since the ef-

“fective inductance is varied in coordination with

the variation in tank capacitance, the LC ratio
‘1s not substantially disturbed throughout the tun-
ing range.

It will be apparent that various modifications
and-ehanges may be made without departing from
the spirit and scope of the invention provided
‘such modification and changes fall fairly within
the spirit and scope of the claims hereinafter ap-
pended.

I'claim:

1. The combination in a parallel-resonant cir-
cuit comprising an inductor having capacitive
means for varying the effective inductive ‘re-
actance thereof, and a variable capacitor -me-
chanically ganged to said capacitive means and
electrically shunted across said inductor whereby
changes:in the value-of said capacitor are accom-
panied by changes in the value -of ‘said inductor.

2. The combination in a paraliel resonant cir-
cuit comprising ‘& transmission line of ‘a length
adapted to act as an inductance within a pre-
scribed frequency range, a first variable capacitor
shunted across one end of said line ‘for -varying
the effective length thereof, a second variable ¢a-
pacitor shunted across the other end of said line
in -parallel resonance therewith, and ‘mechanical
means for ganging said first and:second capaci-
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3. The combination in ‘a parallel-resonant cir-
cuit -comprising ‘a-first variable capacitor, g sec-
ond variable capacitor colinearly disposed in re-
spect to:said capacitor, and a transmission line
connecting said .capacitors in paralel, one -con-
ductor thereof mechanicaily ganging said capaei-
tors,

4. In a resonant structure the combination
comprising a pair of spaced end plates.in parallel
relation, ‘each having & central beéaring, a pair
of -parallel rods.connecting said end plates, s.shatt
extending ' between said bearings, a first vartable
condenser having its stator mounted across said
rods at oneend thereof :and- its rotor:mounted at
one end of :said shaft, -and a second-condenser
having its stator mounted across:said rods at the
other end :thereof and its rotor..mounted st the
other end -of said shaft ‘whereby said -first .and
second. condensers may be simultaneously varied,
said rods and :said shaft being arranged as to form
a transmission line of & length adapted to act as
an inductance within a .prescribed frequency
range, wherehy said line in combination with
said first and second condensers form-a parallel
resonant circuit. L
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