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‘The present. invention relates.to tuning ar-

rangements for electrical signal transmission sys-

tems, and concerns particularly the tuning of any
number. .of stages in such a:system. to..a. signal
wave of a- particular frequency.

-In a radio transmitter, for-example, it Is usually

necessary to tune one or more thermionic valve
stages to the frequency.of the master-oscillator:
and: furthermore, the aerial circuit-may need to
be similarly tuned. While the invention will be
described in its application to a radio transmitter
1t 1s. applicable to-any transmission system having

stages which need tuning: to a.signal irequency,

and the ultimate load is not necessarily an - aerial.

~The invention is concerned with automatic

means for performing the tuning; and may com-
prise two operations, in the first of which some or

all -of the amplifying stages are given a-simul-

taneous rough tuning, and in the second each
stage is separately given a final accurate tuning.
The tuning arrangements are controlled by the
variations of a rectified current in a valve or recti-
fier which passes through a maximum or-mini-
mum -gs- the tuning is varied through the reso-
nance point. o -
According to the invention there is provided in
an electrical signal transmission system, an ar-
rangement for adjusting a tunable circuit to res-
onate at the frequency of an applied signal wave,
which comprises an - electromagnetic “device
adapted to vary a reactance forming part of the
tunable circuit under the control of-a current
derived from a thermionic valve or rectifier, which
current is adapted to vary according to the in-
stantaneous resonance frequency of the tunable
circuit-and to attain a maximum or-a minimum

value- when the tunable circuit s in-resonance

with the signal frequency. |

The invention will be described with reference
to the accompanying drawings; in-which:

Fig. 1 shows a schematic circuit ‘diagram of
cne arrangement according to the Invention;

¥igs. 2 and- 3 show two-other arrangements;

Flg. 2a shows the application of the diode con-
trol of Fig. 3 to the circuit-of Fig. 2.

Fig. 4 shows a control amplifier which -may be
used with any of the circuits shown in IMigs.
1,2 or 3; . |

F1g. 5 shows a diagram of a switching arrange-
ment for facilitating the tuning of a number of
amplifying stages; and .

Fig. 6 shows a relay circuit which may be em-
ployed for preliminary tuning adjustments.

Fig. 1.shows two stages of a thermionic valve
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system, for example, a power amplifier in-a radio
transmitter. It will: be assumed that: the wvalve
V2 at:least is operated under class C conditions,
that.is; the control grid is negatively biassed well
beyond- the - cut-off point and. the amplitude -of
the signal applied to the control erid is such that
it .is :driven positive by the -positive half waves.

- The resulting grid current will therefore increase

T

C

as.the amplitude of the. applied signal increases,
and vice-versa. R

“InFig. 1 the two valves Vi and Vs are provided
with conventional auxiliary arrangements com-
prising appropriate impedances Zg for connecting
the control grids to suitable biassing sources rep-
resented by batteries GB. -The condensers K are
coupling -condensers of suitable capacity.
~The-anode current of the valve Vi is supplied
from: the high-~tension: source HT- through .a
parallel tuned :circuit comprising an adjustable
condenser C and an inductance L which may aiso
be.adjustable as indicated.  The valve Vz may be
supblied:by a similar.arrangement shown but not
designated. - o

" The condenser Cis mechanically controlled by
al electro-magnetic device' M which is operated
through a control amplifier CA (to be presently
described) the input terminals of which. are con.
nected across a resistance r of suitable value con-
nected in:series: with the -control grid of the

su valve Vg, so that the grid current flows through

hYy;

1
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amplifier forming :part of a. wave transmission 55

the. resistance. The "device M is therefore ef-
fectively controlled by the grid current.

- Thigdevice may be of any suitable type; it may,
for example, be similar in principle to one of the
well “known  types of direct-current Indicating
meters, the moving coil or armature being adapted
to. rotate a movable vane or vanes of the con-
denser C, or otherwise. to vary its capacity. The
device should in addition be provided with meaxns
for-locking the movement in any position, pref-
erably -electro-magnetically controlled. =~

“The function of the device M is to tune the
circuit L, C aceurately to resonance at the fre-
quency of the waves-applied to the control orid.of
the valve Vi at the terminal IN. A preliminary
rough tuning is first carried out manually or auto-
matically by adjusting induc¢tance I: and the con-

denser C, but-leaving the circuit slightly mistuned

on-onhe side-or the other of the signal frequency
according to the manner in which the device B
varies the frequency of the circuit L, C as will be
presently explained. | | | |
~'The control of the tuning depends on the varig.-
tion of the grid-current.of the valve Va. ) |
given: g eonstant signal.input at the terminal IN ,

—_—
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the erid current will increase to a maximum as
the resonance frequency of the circuit L, C ap-
proaches the signal frequency irom either side.
Assuming for clearness that the circuit I, C 1is
left mistuned to a frequency slightly lower thail
that of the signal after the preliminary tuning, as
the frequency is raised by the appropriaie ad-

sustment of condenser C the grid current of valve

Ve will increase until the signal frequency is
reached and will thereafter decrease.
therefore, be arranged so that when the grid
current increases it will operate device M in the

direction to decrease the capacity of the con-

denser C so that the frequency change brought

about by the movement of device M will tend

to drive it in the direction to increase the change.
When the maximum of the grid current is reached
the device M will come to rest and will leave the

circuit L, C tuned accurately to the frequency

of the incoming signals. It is then locked in the
rest position. I N | |

It will be understood that it could be alter-
natively arranged so that an increase in the grid
current, of valve V2 causes device M to increase
the capacity of the condenser C, in which case the
preliminary rough tuning should leave the circuit
tuned to a frequency slightly too high. Further-
more, the device M could be designed to con-
trol inductance L, or part of inductance L, In-
stead of controlling condenser C. |

it will be understood, also, that the preliminary
roueh adjustment must fune the circuit L., C sufii-
ciently near the signal frequency so that the grid
current has begun to flow in the valve Vz in order

that device M may be able to control the final

adiustment, and moreover, device M must he ar-
ranced to control inductance L. or condenser C
so that the effect of the grid current is to move
device M in the direction to improve the tuning.

Fig. 2 shows an alternative arrangement wnere-
by the device M is controlled by the anode cur-
rent of the valve V1 instead of by the grid cur-
rent of valve Vo (which is not shown in Fig. 2).
Assuming that a signal of constant amplitude is
applied to the control grid, then the anode cur-
rent passes through g local minimum  value ‘as
the tuning of the parallel resonant circuit L, C is
varied through the resonance point. -

The anode current passes through the resist-
anece Ri connected in series with the cathode of
the valve Vi and shunted by the by-pass conden-
ser K. The potential drop across resistance Ri
is applied between the control grid and cathode
of g reversing valve V3 so that the local minimum
may be transformed into a maximum for operat-

ing the device M. The resistance 7 is connected

in series with the anode of the valve V3 and op-
erates the device M through the control amplifier
CA as already desired. - - |
The valve Vi does not need to be a power valve
and should preferably be operated under class
A conditions, suitable biassing arrangements (not
shown) being provided by well known methods.
Fig. 3 shows an arrangement in similar princi-
ples adapted for adjustment of the aerial match-
ing coils in a radio transmitting system, which in-

cludes automatic means for carrying out the pre-

liminary as well as the final adjustment. The
aerial A is connected to earth through an In-
ductance coil Lt adapted for the preliminary ad-
justment, a second inductance coil 12 adapted for
the final adjustment, and also through the sec-

ondary winding of an output transformer T the

primary winding of which is connected to the last

stage of the power amplifier of the radio trans-

It will,

b
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mitter, (not shown). The coil Ia 1s adjusted by
an electric motor D which controls a movable
contact d on L1 (or which may change the In-
ductance in any other convenient way). The
motor D is driven from a power supply connected
to the terminals DS, through a starting swiich
oo,

The aerial A is connected to earth through a
diode V7 connected in series with a resistance 73
shunted by 2 by-pass condenser Ki. A blocking
condenser X2 may be included if necessary. "The
conirol amplifier is connected as beiore across re-
sistance r3, and operates the device M in series
with a relay RY. M controls the adjustment of
I. in the manner previously described, and is
short-circuited by the normally closed contacts

ryi of the relay RY; and the motor D is connected

20
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to the power supply through the normally closed
contacts 72 of the same relay.

When the adjustments of the coils In and Le
are to be made, it is first arranged so that coil
Ie is set at one end or the other of its range,
and the starting switchh SS is closed to connect
the power to the motor D. Since the aerial A is
initially out of tune, the signals derived from the
transformer 'T will produce only a small rectified
current in the circuit of the diode V7. The motor,
however, will be adjusting coil L1 in the direction
to improve the tuning, and the rectified current

. will increase until the maximum is reached when

the aerial is tuned to the signal frequency. It
is arranged so that just about this time, or per-
haps a little earlier, the rectified current reaches
a value sufficien? to operate the relay RY which
opens both the contacts r¥i and ry2. This cuts
off the power driving the motor D, which will
consinue to run for a few revolutions before stop-
ping. It should stop when the inductance Li has

slightly overshot the resonance point. The open-

(. ing of contacts ry! when the rectified current

reaches the value specified above permits the de-
vice M to make the final adjustment of induct-
ance 12 to bring the circuit back to resonance, in
the manner glready explained, being controlled
this time by the maximum of the rectified current
in the circuit of diode V1.

It will be evident from what has been said that
if inductance I is set at the minimum value be-
fore the adjustment begins, then the motor ad-
justs it too high and inductance 12 should there-
fore be at the maximum setting when device M
is short circuited, so that device M may be able
to make the necessary reduction in the total in-
ductance. Similarly if coil Ia is initially at the
maximum, then coil I, must be initially at the
minimum. Ii will be obvious that the total range
of coil L2 must be such as to cover with sufficient
marcin the amount of overshoot produced belfore
the motor stops. |

It will be seen that in general the device M
will begin to operate before the motor D has
stopped. Owing 1o the overshoot, there will be
no confusion between the two adjustments since
the device M tends to correct the overshoot, and
will econtinue to adjust until after the motor has
stopped. |

Tt should be mentioned in connection with Fig.
2. that if the valve Vi is operated under class C
conditions, and if it is incompletely neutralised,
the anode current minimum may not exactly
correspond with resonance of the tuned circuiv.
In this case an arrangement employing a diode
circuit like that shown in Fig. 3 may be used
instead of the reversing valve Vi, so that the

device M, which controls the adjustment of con-
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-Ldenser.Cjds-itself:controlled-by:the anode voltage

ol rvalve “Vidnstead:of +by: the sanode current.

uxeecording to-thisvariation, the diode: Vi (Fig: 3)
~swould:be connected to:-earth: as there indicateq,
and 1ts anode would be connected to the: anode
tof vvalve .Vi3ihtBig. -2,2 throtigh . g ~blocking con-
denser, theyvalve : Vs amd -its .connections being
omitted. | S L
- It :was :stated-above: in' connection-with. Fig. 1

-V'and thelanodespotential -e*will-accordingly be
~relatively slowSdue to*the -potential-drop-in the
resistance Rs. JASsuming that the contaets 'S are

.....

opensas shownithe condenser € wilkbe- charged

15 vupkto the-poténtial ¢ through the ‘diode Vs, - As

- thegrid-current 'of-the ‘valve 'V increases during
thefinal tgnirig speration alresa dy-‘aescribed;-the
‘“potential of thetanode of valvé: Ve will continually
risesdue-toithe increasing -negative  potential -ap-

“that-the device: M comes to.rest when the grid:;10:cpdied 4o its contiol grid.. ‘The anode 6f the-dio de

~“lcurrentirraximum is reached. ; ‘This however may
-:not be:the:ecase if device:M-has ‘any - appreciable
inertia,cand-its movement may tend to overshoot
:.the:accurate: tuning point; so that ‘the:grid cur-

-ryent sof :valve Ve will “begin:to'dectease-again. )5 :the: angde. potential increases will be almost: im-

This-will-cause:device:M-to swing: back, and if it
=18 again .carried:past the maximum; the resulting
cdecreasexinigrid-current-.due ‘to::the - mistuning

produced will drive the device still further back-
fwards :andithe! circuit may: become-mistuned to
~:the:limit of: variation which device M is capable

w0l producing. - . The same: tendency is inherent in
-the arrangements-shown: in Figs. 2 and 3.
- +This tendency may be-prevented by: means of

“the "control amplifier- CA,:details of which are

Shown in-Fig.: 4. . ‘This -amplifier -also introduces
- -appropriate;amplification for the satisfactory op-

-eration fof ~the -device "M and relay RY (when
sused).

The control amplifier comprises two amplify-

- Ing-valves Va.and Vs .coupled by-a: circuit which
Includes -a diode V5.7 Resistance Rs is- the anode
. supply resistance for the input valve Vi and the
“anode of valve Ve is-connected to the high tension
-source:atiterminal HT4- through one of the elec-
tromagnetic-tuning-devices M:such as M which
“corresponds; to the:stage of .the transmission sys-
temr which’ is<being. tuned, the connection: being

indicated by the dotted lines:in-Fig. 3. The
~.cathiode.of »valve Vs -is-appropriately ‘biassed by .

“the: voltage-divider : bleeder. network: comprising
‘resistances Rz-and: Rsconnected to-the: high ten-
‘sion- supply:so:that there is-never: at- any time
any-apprecigble;grid current. ‘The input termi-
-nals of the:control amplifier:are connected -across
theresistance riicorresponding to the stage which
18 tobeiadjusted.” 'The same control amplifier may

-be :used:-for any:-number-of::stages by the userof

" an appropriateswitch as shown in:Figure 5 which
selects the correspondingresistance 7 -and deviece
~Mifor each:stage as indicated. -
:T’he-coupling. network -comprises 'a - condenser
~Crand a: resistance :Rz2 connected in shunt to
the control:grid-of valve Vs, vand therimpedance
of “thediode Vs connects-the:anode of valve V4

~thereto. . The:anode:of the diode is connected

‘1o the anode.of valve \Vs:so that it will: conduct
when the-potential of the anode..of valve Va

-changes ~pesitively. A :pair:of “contacts. S, nor-

-mally open, sand:controlled by the above-men-
tloned switch, is -connected —across. the con-
- denser 4.

. The resistance Ra should have 3 high value (for
-example 10 megohms) and .the capacity of the
scondenser “Ci:should .be - large, (forexample -1

maicrefarad) .sc that the time: constant of this
ccireuit is sufficiently large. o
-XFor the sake: of clearness it will be assumed

that the control amplifier ‘is connected in the

‘control grid circuit of the valve Vz.in Fig. 1, and
“that at'the beginning of thé: final tuning:opera.-

“tion, the grid-current :is- small,’ the ‘connections

being poled so that a small negative voltdage: is
applied to the control-grid-of ‘valve V4 = There
“will be-a relgtively largerdnode currerit in valve

30

-PVsiwilliaccordingly be-positive to its cathode,-and
~provigeithat thetimpedance of-the ‘diode in- the

conducting direction is low-so that the:time con-
“istant:of thecoupling network is-sufficiently small,

--mediately “applisd through the ‘diode - Vs tothe
--gondenser Ci,-whose potential,-which is-also that
ol -the-¢dntrol: grid of -valve Vs, will rise -accord-
~inglyrcausing the dnode current, which operates

Hoq deviee My, toinerease.in. the same-way. -If, how-

- ©ver, 10r any reason the grid currént-of valve Va
“Fg.-1) should begin -toi decrease, the ~potential
-of-thevanodes:of wvalves Ve and Vs will-also. de-
~Ckease -ana -valve -V -will - iimmediately cease to

25 -conduct,-and:the potential: of the condenser:Cy

~will ‘net be .accordingly reduced (exceptivery
“slightly-thiough resistance Rs) . ~Thus, if the de-
svieetMisshould be lable o overshoot, - the result-
Angiinitial“decsease inithe grid. current of valve
V2 will not.be passed on and the. device' My will
~be’held by the-anode current of valve Vs, ‘Which
-does not decrease because the control grid voltage
-rewrains - practically constant,
A reversaliof ‘the-grid-current- change-in valve

'35 V2 may also be produced if the signal waves gre

modulated- or-ate subject to- interruption or in-
“terference. -The tuning will be arrested-every
“yimecthis loceurs, but will: be resumed directly as
e grid-curreént increases -agaln, until the tuning
.18 completéd. - A |
-I'he-slow discharge of the-condenser. 1 through
the resistance Rz will only. result in 5 very-slight
mIStuI"l‘fl g ‘which ‘being: equivalent -to g decrease
of'the grid:eurrent of valve Vo will-not be passed
45 on throughthe amplifier'so-that it will not initists
@ coniplete “inistunineg. |
~As.:soon. as the tuning of the stage has been
- combpleted, *the control -amplifier -may. be trans-
-ferred by the :switch. of Figure 5-t0.the resistance
59 72 and:device M2 of ‘the next stage to be tuned.
- At some point-during the change-over the con-
baets S are-momentearily closed-by the switch and
~short ¢ircuit the.-condenser Ci, so that the tuning
of -the ‘new Stage :may  start at -the beginning.

55 Any number of further: stages-may be tuned in

“turn by ‘switchirig the - control amplifiers to the

-corresponding resistance r-and: device M in. each

“ease. | | '
T will'be evident-that the diode device Vs may

§0 be-replaced by-any other kind of rectifier (such as

-a-selenium or'copper-oxide rectifier) - arranged so
~thatits. forward or- concucting direction is from
s“the-anode-of valve Vsi.to-the control grid-of valve
“Ve.-* Also ‘the ‘control grid of valve Ve may be

“g5 -blassed in‘other well known ways, and any-other

: -Sli‘it'a,blesfconvent-io'nal grrangements may be used
instead of ‘those'shown. -It will be obvious, also.
“that- any ‘ddditional ‘amplifying stages ‘necessary
‘may be’introduced in any well Known manner.
- Similarly the diode V2 in Fig. 3 may he replaced
by some otherkind of rectifier. -
Itvwill*be understood ‘that several stages: in a
“transmission system-may need to be tuned to the
“operating frequency. ‘For this purpose it-may be
75 'convenient-to couple-together ‘the -rough tuning
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arrangements of all such stages so that they can
~ be simultaneously adjusted; then the stages can
be arranged to be finally adjusted separately In
turn by any of the methods described, if necessary
with the help of the control amplifier, Fig. 4.
It is to be understood that the separate motor D
shown in connection with Figures 1, 2 and 3 is
primarily for illustration purposes only and, as ex-
plained, a single motor D connected with the tun-
ing means of a plurality of stages, sucih as one or
more amplifier stages of Figures 1 and 2 and the
aerial connection stage of Figure 3, may be used
and iz the simpler form.

The preliminary tuning arrangement described
with reference to Fig. 3 may be applied with slight
modification to the preliminary tuning of all the
stages of the system. For clearness the system
will be assumed to be a radio transmitter but the
arrangement will be equally applicable to other
systems, which may have some other final loac
tiltan an aerial.

Referring to Fig. 3, the preliminary tuning ele-
menis of all the stages are coupied mechanically
to their respective adjustable tuning means such
a3 coil L so that they will be simultaneously ad-
justed by the motor D. It will, of course, be
necessary to arrange so that the separate ele-
ments are adjusted at appropriate rates so that
they will reach the tuning point at approximately

the same time, and further, since the same trans- ¢

mitter may be used with a number of different
aerials, it may be necessary to provide inter-
changeable units for coil L1 so that a suitable ad-
justable coil can be selected for the aerial to be
used. | |

The rough and final tuning can be carried out
by the methods explained, by the help of a
switching arrangement such as that shown in
Fig. 5. A pair of coupled rotary switches is shown
having four positions and an off position. ‘The
switeh may, of course, have as many positions as
there are stages to tune. |

The right hand portion of the switch is adapted
for connecting the input of the amplifier across
the resistance 7 of the various stages in turn, and
nie 1eft hand position is used for connecting the
output to the corresponding device M (or to a
relay RY¥1). Position 1 is used for the rough tun-
ing. The right hand part of the swilch con-

nects the input of the amplifier CA to the resist- :

ance 3 of Fig. 3 and the output to a relay R¥Y:
which controls the contacts ry2 of Fig. 3. 'Ihis
relay therefore fakes the place of the relay RY
and the device M shown in Fig. 3, the latter being
not required for the rough tuning. | ‘
The rieht hand portion of the switch carries a
third brush Bi which makes contact with a stud
F in position { only. Brush Bi and stud F are
connected to the points Q1 and Q2 respectively in
Fig. 3 and represent the switch SS. When, there-
fore, the switch is moved to position 1, the motor
D is started and the rough adjustment is carried
out as already explained, the relay RY: operating
and opening the contacts ryz as soon as the max-
imum current through the resistance 73 is reached.
The left-hand portion of the switch also carries
5 third brush Bz which is adapted to make a tem-
porary contact with any of the studs Fi, Fo, F'3 elc.
while the switeh is passing between the successive
positions. These studs, Fi, Fe, ™3 ete., are all con-
nected to ground, and the brush Bs is connected
tc the point P in the control amplifier (Fig. 4).
The brush Bz and studs, F1, Fe, Fs etc., thereiore
correspond to the contacts S and ensure that the
condenser Ci1 will be momentarily short circuited

10

8
immediately before each tuning operation. It
will be understood, of course, that when the switch
is finally set in any of the positions, the brush B2
is approximately half way between a pair of the
studs I, |

When the rough tuning is completed, the switch
may be moved to position 2, by which the control
amplifier is connected between the resistance 71
and device M1 of the first stage. The final tun-
ing then takes place as described. All the other
stages may be tuned in turn by moving the
switeh one step each time. The position 4 is al-

lotted to the fine tuning of the aerial A (Fig. 3)

16
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and so the studs of the positions 4 and | on the
richt-hand side of the switch are multipled to-
cether so that the resistance r3 is again used.

The left-hand studs are, however, connected to
the measuring device M which conftrols induct-
ance La.

The switch shown in Fig. b is only diagram-
matic and may be constructed in any desired
form: some or all of the switching may be per-
formed indirectly in known manner. The switch
can be manually or power driven, and may be
provided with appropriate timing arrengements
so that sufficient time is allowed on each step for

- the tuning operations to be completed. The

switch may also be provided with contacts (not
shown) for energising the locking arrangements
of the devices M. |

' In Tig. 6 is shown a relay ciircuif which may be

substituted for the relay RY in Fig. 3 or relay RY1
in Fig. 5 and is adapted to operate only when
the preliminary tuning point has been actually
nassed, during the adjustment of coil In. The
input terminals {, 2 are intended to be connected
in the place of the corresponding terminals of the
relay RY or RY1 so that the terminal 1 1s pasitive
to the terminal 2. |

" The relay circuit comprises two diodes Vs, Vs

(or any other type of rectifiers) connected In

- opposition, a resitsance Rs being connected be-
tween the anode of diode Vs and the cathode of

60
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diode Vo. Dicde Vs is connected with its anode
o terminal §, and with its cathode connected
through the resistance Rt and condenser Cz in
parallel to terminal 2. A relay RY: having a
suitable self locking arrangement (not shown)
may he connected across resistance Rs and may
be adapted to control the contacts ry2 and ryl
(if used) . in Fig. 3. A suifable resistance Res may
be connected as shown across the terminals { and
2 to provide a conducting connection at all times.

While the potential of termina] § Increases
positively with respect tc terminal ¢, the con-
denser Ce charges up through the diode Vs, but
since the diode Vs is conrected in the backward
direction no current wili pass through it. More-
over, after the maximum of the controlling cur-
rent through the resistance r3 (Fig. 3) has been
passed, the potential of the terminal 1 will be-
gin to decrease. Owing to the charge in the con-
denser Cz, the difference of potential across the
diodes is now reversed in sign, and diode Vs he-

comes non-conduciing, and dicde Vg discharges

the condenser through the resistance Rs pro-
ducing an impulse which operates and locks the
relay RY2. It will thus be seen that the relay
RYs will be operated as socon as the maximum has
been passed. Means can be provided (for ex-
amrple in the switch shown in Fig. 3) for releas-
ing the relay RYz2 when the tuning has been com-
pleted. ~ |

“What is claimed is: |

1. In a class C amplifier having a firs{ tube
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with a tuned-anede éircuit; ‘an-eutput’ tube, and Fenting -$aid-device : from ‘résponding when ‘the

at least-one grid in said output tube, the output ’ﬁaflu"e;’?fﬁf%"a?fd &éiﬁﬁf’blliﬁgﬁ‘ clirrent-changes in’the
tube heinggrid fed from the tuned anode circuit - otherdifection: = o T
0f the preceding tube, a maotor; and tuning means ! 5.IAY4hR° eldetFicalisienay: trénsmission’ system

In-said tuned anode circuit,:the method ._cjf_.:aiiﬁo-- 5 Including an aerial circuit ‘and a funable -circuit
matically tuning said anode -circuit to- secure st derial-ciretit haVihg 4 variable reactance,

maximum-input to said grid, which includes the  meanseléctrically Hisociated  with said tunable
steps of measuring the current to.said grid,.caus- cireuit-and-ifeluding a Fectifying device and re-
1ne said current to operate sald motor in-propor-  sigf8iice “ehnegted it Series between said aerial
tion to the current, and operating said tuning 10 Bhd eafthi for producihs a réctified control cur-
means from-sald motor:to vary the tuning of said  rent proportiéeally Varying aceotding to the in-
anode circuit while said grid current increases,in  Staiitnesis FéionENCE Fréquency of sald tunable
a direction t¢'cause still further increase there- circuit- Apd attainine: a” eritical value when said
of, and to cease varying-said tuning at the point  (¥¥AbI& cirgRits s in“Fésorarice with' a signal fre-

ol maximumegridcurrent. 15 GueRty apphed-torsaid systen;, said rectified con-
2. In a class C amplifier having a first tube with ~ tgor ‘current producing' g -potential’ difference in

a tuned anode circuit, an outvui tube, and at sald ?‘-15"{-‘5%&-‘&afﬁérej-fffélﬁf:iEW&‘gﬂeticf means respon-
least one:grid in:said:output. tibe,; the cirtbut-titbe Sive to said last mentioned means; colupling means
being grid fed from: aituned anodeé circuif of the Letween-said electromagnetic tmeans and said var-
breceding tube, a motor, o 1d tuning means in said 5 iable reactance for varying said reactance under
tuned anode circuit, the method of automatically  control of said electromaghetic- means, and ad-
tuning said anode circuit to secure maximum in- dittonal -variable reactance in said tunable :cir-
put to sald grid, which includes the steps of meas-  cuif, a driving source varying said-additiona] re-
uring the current flowing in said anode circuit, - actance, and a relay connected in series with said
obtaining therefrom a secondary current exhibit~ o5 electromagnetic means being adjusted to discon-
Ing a maximum when said anode current reaches nect said driving source when the rectified cur-
2 minimum, causing sald secondary current to reny reaches a predetermined value not greater
operate said motor in proportion to the current, than the maximum value. | | | |
and operating said tuning means from said motor - 6. In an electrical signaj transmission system
to vary the tuning of said anode circuit while said 30 according to claim 4, including control amplifier
secondary current increases, in a direction to  means with its output arranged to be connected
cause still further increase thereof, and to cease In front of the electromagnetic means and its in-
varying said tuning at the point of maximum see- put arranged to be connected across a résistor
ondary current. in series with said control current, a switching
3. In an electrical signal transmission system g arrangement for facilitating the preliminary and
including a variable reactance and a valve hav-  final tuning of a number of similar amplifier
Ing 4 tunable anode circuit, said variable react- stages, each having control current producing
ance comprising part of said tunable anode cir- means with a series resistor and each being pro-
cult, means electrically associated with said tun- vided with an additiona] variable reactance con-
able circuit for producing a contrel current pro- 4u nected with a driving source common to all stages
portionally varying according to the instan- for preliminary adjustment, and the last of said
taneous resonance frequency of said tunable cir- stages including 4 relay and means wherehy the:
cult and atiaining a critical value at the point centrolling current corresponding to the last
of resonance of said tunable circuit with a sig-  tunable circuit of sald last stage operates said re-
nal frequency, said control curreni producing 4 lay for disconnecting said driving source on
means mcluding a series resistor in said anode reaching a predetermined value not ereater than
circuit and a polarity reversing valve havine its the maximum value, said switching arrangement
grid and cathode connected respectively to the comprising 4 pair of coupled rotary switches hav-
lower and higher potential ends of said series re- = ing one more position than the number of stages
sistor whereby said control current reaches g 50 10 be tuned, said one more position being for pre-
maximum when the current through said resistor liminary tuning of all stages simultaneously and
reaches a minimum, electromagnetic means re-  said other positions being for the final funing of
sponsive to said last mentioned means, coupling each stage in turn, one switch of said switching
means between said electromagnetic means and arrangement being adapted for connecting in
sald variable reactance for varying said reactance 55 said other positions the input of said control am-
uncer coentrol of said electromagnetic means, plifter across said resistances of the various staves
4. In an electrical signal transmission system - 1n turn, the other of said switches being adapted
including a tunable circuit having a variable re-  for connecting in said other positions the output
acvance means electrically associated with said  of said control ~amplifier to the corresponding
tunable circuit for preducing a control current 60 electromagnetic means. | - |
proportionally varying according to the instan- 7. In an electrical signal fransmission system
taneous resonance frequency of said tunable cir- according to claim 6 where said relay circuit in-- |
cuit and attaining a critical value at the point of cludes two rectifying devices connected in oppo-
resonance of said tunable circuit with g signal sitlon and a relay arranged between the anode of
frequency, electromagnetic means responsive to 65 the first rectifying device and the cathode of the
sald last menticned means, coupling means be-  second rectifying device and shunted by a re-
tween said electromagnetic means and said var- sistor.. S | | o
iable reactance for varying said reactance under 8. In an electrical signal transmission system
control of sald electromagnetic means and con- according to claim 4 where said control amplifier
trol amplifier means connected in front of said 70 includes two valve amplifying stages and an inter-
electromagnetic means and adjusted to operate  stage network including therein a rectifying de-
it in accordance with the variation of the con- vice, said coupling network comprising g con-
trolling current for causing said electromagnetic denser connected to be charged through said rec-
device to respond when the value of said control- tifying device when the anode potential of the

ling current chanhges in one direction and for pre- 75 first amplifying stage becomes increasingly posi-
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tive, the rectifier preventing the condenser irom
discharging when the sald anode potentlal de-
creases, whereby change of direction of said con-
trolling current causes said control a,mpllﬁer to
cease to yield an output. -

9. In an electrical signal transmmsmn system
according to claim 8 in which the potential of
said condenser is applied to the control orid cir-
~ cuit of the second amplifying stage, said electro-
magnetic means being connected in series with
the anode circuit of said second stage.

10. In an electrical signal transmission system
according to claim 5 where said relay circuif in-
cludes two rectifying devices connected in Ooppo-
sition and a relay shunted by a resistor arranged
‘between the positive terminal of the first rectify-
ing device and the negative terminal of the sec-

ond recltifying device.
WILLIAM ALEXANDER GOLD.
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