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14 Clalms.

My mventlo'l relates broadly to hlgh frequency
signaling systems and more spécifically to:a radio
frequency feed circuit in high frequency s1gna1mg
systems of large power ‘output.

One of the objects of my invention is to pr 0v1de
an arrangement in a high frequency signalihg
systemn operative over a humber of different fre-
quency channels with means for accuxately ad-
justing the coupling between the power amphﬁer
-system-‘and the radiating system. : :

Another object of my invention is to prov1de a-
transmission ‘circuit arrangement including a

high power symmetrical ¢ircuit section and:a low
power unsyminetrical circuit section with switch-

ing-means for selectively controlling-the connec-:

tions  between said’ sections “with ‘an antenna
system.

Another- obJect of my 1nvent10n is to provide a
circuit arrangement for a signaling system adapt-

ed for high power operation on any one of a -
number of different frequency channels in which:

a variable capacity element is interposed between
portions of the power amplifier system for regu-
lating- the coupling between the several circuits
of the transmltter. .

Still another object. of my invention is to pro-

vide.an arrangement in & signaling system-em--
ploying electron-discharge devices of large powser *
output by which substantially balanced-operation
of the high power electron discharge ‘devices is-

obtained at high operating: -frequencies while
modification " in coupling ' betweén  the- power
amplifier stages may be readily effected.

A further object of my invention-is to provide
a freguency control circuit for a signaling ‘sys-

tem employing & plurality of electron discharge ™

devices of large power output in a balanced cir-
cult arrangement ‘which -is adapted to -operate
readily in’ -any of a plurality -of frequency chan-
nels, and "in which &ubstantially- balanced and

stable operation is obtained in the large power

output electron -discharge devices at high op-
erating frequencies while permitting various de-
grees.of coupling to ke obuamed between the DPOW=~
er amplifier stages. - )

-Other and further objects of my mvent*on will
be apparent-to those skilled in the artto which
this invention peltamu from the following-speci-
fication by reference to the accemn:mymb d“aw—
ings, in which:

“Figure-] d1agramrnt1cellJ 'ShOV\fu the transrnt- B

tef circuit arrangement embodymg my inventicn:
and Fig. 2'shows certain (iet_al‘u of the s‘mtch’nfr
mrcmt iltustrated in' Figl 1.

(ClL. ?50—17)

‘trol circuit for a, txa,nsmmtel wherein electncal,
oscillations Genelaued by an electron discharge’
device; having associated therein a frequency sta-:
bilizing and controiling element of the piezo elec-

tric crystal or “magnetostriction type, are im-
b essed . upon the circuits of frequency multiply-
“ing and power amplifying electron discharge de-

- vices, which: are -preferably ‘of ‘the shield grid
type.  In-g ‘radio’ transmitter operating over a -

wide band of fregusncies a very flexible coupling
system must. be used. This is"particularly true

1,923,305

60 -

where the operation'is from a low power stage to'~

a high power stage employing water -cooled tubes
in “a ‘push-pull - system. - This coupling system
.must not. only be fexible but it must be. so 'de=

Any unbalanced distributed capacities tend to un-
balance the loads on the tubes in the push-pull
system:

signaling it is :desirable to have the low power
stages of the transmitter -constructed of the
“single-ended” or “unsymmestrical”. type while
the high power section or final'stage or stages are

- constructed of the “double-ended”, “push-pull” or

“symmetrical” type for the.following reasons:

from ground both sides.of: the.'érystal which ar-
‘rangement does not lend itself ‘to ‘accurate tem-

(@) When srystal control is-used in the trans-:’
mitter a “push-pull” circuit requires isolating

70
" signed as not to.destroy thebalance in the op--
“eration of- the tubes in the push-pull system.

95
111 a high power t1 ansmltter for hlgh frequency L

86

peratule controland’ therefore the: accuracy-of ~
frequency isimpaired. - This isolation means that -

the lower plate of the crystal cannot:be connected
in common with the other lower plates of other
crystals which‘.are generally placed -on-a large
plate having good thermal conductivity which pre-

changing from one erystal to another quickly and.
still- have . good accuracy -with -respect to- fre-
quency. - If ‘a temperature control system having
2 number of crystals.in a common. plate is used in

a.“push~-pull” system then the circuit” will not )
" have perfect symmatry. The common plate can-
“not beé‘grounded and it will have Tlarge capacity

.90

- vents excessive temperature -differences between -
crystals, This.permits changing frequency by,

95

100

to. ground which does ‘not exist on the other .
half of-the c1rcu1t The common plate usually ‘

carries’ a“thermometer for indicating ‘thetem-
pers tuve ‘which in this case would be subject to
a radio frequency potential resulting in: heatmg

05

[

- of the glass and therefore cause inaccuraciés-of -

measurement A:thermostat located on-or in- -

‘}" side the common plate would also be subject-to
My mv_en ion is du‘ected to a Freﬂuency con-"

‘thlS maccuracy \Jhmvl is 1ncreased due to the. fa.ct

p—l .

10 -
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that the melcury 1n51de the thelmostat is electrl-
cally connected -to the temperature- control and
heater circuits which are substantially at ground
potential of radio frequencies.

(b) The changmg of frequency of “single-end-
ed” circuits 'is very much simpler -and requires
much less time than in the case .of “push-pull”
circuits.- 'This is true for a crystal oscillator
cuit ‘as well'as a screen grid amplifier ¢ir cuit em-~
ploymg screen-grid tubes. ’

(¢) The construction of such circuits is s1n1ple1';.

and the expense smaller and physical space oc-

- cupied less, thus making for greater compact-

15

20

.‘25’

30

-cuits because, first; the inter-element capacities'.

- in-parallel..

40:

ness in the apparatus.
it.is much easier, simpler and cheaper and more
compact to obtain. quick change bhetween sin-
gling, doubling and tripling of fxeqnency opera-
tions. -

(@) In the final stage or stages of the trans-

; m1’cter it is more desirable to use “push-pull” cir-

cuits-in:that. three- element high power tubes are
the- only ones generally available.
the push-pull: circuit inherently reduces difficul-~
ties- experienced from harmonics.

improved “balance” of electric coupling on ac-
count; of: the inherent interelement capacities in
the tubes;
cuits enables the-transmitter to ‘be operated at

-higher frequencies: since" the- inter-electrode ca-

pacities: between. the plate and filament as well
as other stray capacities.are in series instead of
In the circuits or stages of the trans-
mitter near the oscillator -the inter-element ca-
pacities are not sufficiently important as to over-
weigh-the other advantages of “single-ended’ e¢ir-

are smaller ‘which  permit: paralleling of: tubes if

‘necessary: to-a limited degree, which may be re-
“quired due to the lack of higher powered screen

grid: tubes; and still cover. frequency range, and

" second; with the exception of the last stage feed-

'45,’ frequency band: since: the crystal is generally in

- the 2000-5000 kilocycle band-and higher output

50""5that “single-ended” circuits are better for earlier

and lower:power circuits of a transmitter and
-“push-pull” or *“double-ended” circuits are-bet-

60>
-~ “push-pull” cireuit.

ing:into the high power amplifier mput circuit,
the earlier stages do not have to cover as.wide a

frequencies are obtained by doubling and trmlnvT
frequency operations.
From the above analysis it will: be understood

ter-for the:final and higher power eircuits. . My

. invention provides means for coupling the last

“unsymmetrical eireuit of the:line-up to the sym-

metrical circuit without mterfermg with the sym-
metry of.the latter over. a wide frequency band.
The' coupling provided-is flexible enough. to cover
all- reqmrements for proper exc1tat10n of the

In-the system embodied in my 1nventlon con-

' tintiously’ variable inductahce units, having "an

66~

70

5!
: g sumes & semlapemodlc chara,cter between cer—r

>

arrangement associated therew1th for varying the
number-of turns operatlvely corinected into cir-
cuit and for- short: circuiting the turns not in
use, are employed for interstage coupling between
the amplifying electron’ discharge devices, The
tendency for..interstage self excited oscillations

“taking place in the circuits .of the. electron ‘dis-
. charge device- amplifymg system is thus material-

1y reduced.and. the. ﬁex1b111ty of the amplifier is

increased . since the: frequency characteristics of -

each - of the electron discharge. device units: as-~

ely-

In “single-ended’” circuits.:

The use of
Its use also -
-permits improved stability of an amplifier due to

In-addition the use of “push-puil” cir~
- device 3.

.1s associated with the-cathode electrode of the .
electron discharge - device. 3.

‘high
is connected between the inductance 25 and the -

71,928,305

tam hmlts This is highly desirable especially
where a multi-stage amplifier comgrlsed of shield
grid - electron  dischargze devices is employed.
Electrical oscillations of high frequency and large
amplitude obfained from the multi-stage shield
grid electron discharge -device amplifier are im-
pressed upon. tile circuits of high nower electron
discharge devices, preferably of the artificially
cooléd anode type, which are connected into a
balanced .or push-pull circuit arrangement, and
further imecreased in amplitude. I provide a
variable ‘condenser interbosed betwsen the out-

put cireuit of the power ampvlifier ‘and the cou- -

pling ('ncmt to the input of the push-pull am-
plifier. : By adjusting this variable condenser I
am enabled to control the coupling between the
power amplifier and the push-pull amplifier with-
in- the limits- of the particular coupling device
which connects the output circuit of the power
amplifier with the input circuit of the push-pull

~amplifier.

In Figure 1, reference numeral 1 designates a
frequency controlling element of the piezo elec-

80

90

trical crystal type which is connected to the con- -

trol electrode of the electron discharge: device 3.
A choke ¢0il 2 is connected between-.the control

“electrode and the cathode of.the electron dis-

An oscillatory circuit compris-~
and. the capacity 6 is con-

charge device 3.
ing the inductance 5

nected into the ancde circuit of the ‘device 3. :

Radio frequency bypass condenser 6a is provided
between the inductance 5 and the cathode of the
A source 4 of cathode heating current

A
discharge device 9 of the screen grid type is as-
sociated with the output circuit of the device 3.
Electrical oscillations are  impressed upon the

grid -electrode a of the device 9 from the oscil- -

latory circuit 5—8, through condenser 7. A re-
sistance unit 11-is connected to-the screen grid
electrode b. An inductance 15 is-connected into
the output circuit of the device 9. "A variable
contact 16 which is connected to the variable tap
16a on the inductance 15 is provided for varying
the effective number of turns of the inductance

- 15, that are operatively connected into the output
circuit of device 9. The turns of the inductance

which are not operatively connected into circuit

. are short circuited. - A radio frequency bypass
-condenser 17 is provided between the tap 16g on

the inductance -15-and the. cathode electrode of

device 9. Electron disc

nected with the output circuit of device 9. A
cabacity -19 is connected between the grid elec-
trode d and the output circuit of device 9. ‘A

- resistance unit 22 is connected to the shield grid

electrode -e. An inductance 25 is connected to
the anode electrode f of the electron discharge
device 20.

A variable contact 26 is connected to the point
26 on the inductance 25 for varying the num-

ber of turns of the inductance that are opera-

tively conunected into the anode circuit- of the

-device 20. Bypass condenser 23 is connected be-

tween the screen zrid electrode e and.the cathoda
of the electron discharge device 20. . Another
~frequency oscillation bypass condenser 27

cathode. Sources 10 and 21 are connected with

second- electron- it

P

L)

harge device 20 which is
- also preferably of the screen grid type, is con- -

H
<

the cathodes. of electron ‘discharge devices 9 andd -

20, respectively. An indictance system: 31 com-

.p11smg the windings 32 and 32¢, one of which-
is conc\,ntncally and - symmetrlca"y dlSUOee’l

44u;
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“anced circuit arrangement; >
~tem: .31 ‘comprising the windings 32 and. 32a is.

1 923,305.
'w1th1n the othel is employed to couple the out->

put. circuit -of the ‘electron discharge device 20
to" the. input circuits of the electron -discharge
dev'ces,‘% and 34 which are connected. in bal-
‘The inductance sys-

preferably. of a readily variable typs having. con-

tacts. 52 -by. which -the circuits are: completed: to.

the push-pull ‘amplifier circuits of tubes 33-—34.

The coils 32 and 32a have very small, ‘capacities.
between ‘them and the magnetic cor apling - pre-
dominates over the eleciric couphng »Independ-.

ent conta,cts 35 leading to the power supply cir-

cuit are associated with the contacts 52 in such.

manner that the circuit between these contacts

35 is broken hefore the inductance. circuits at.

contacts 52 are broken and established after th

‘inductance circuits at contacts 52 aré established.

in order: to prevent: disastrous :effects of opening
the inductance circuits while radio frequency:os-
cillations of large amplitude aré present therein.
Relays 14, 14g; 24 and 29, which are connecled

“to the source of power supply 30°and the con-.

tacts ‘35" are employed: for ‘controlling” the eon-

nections to the sources of power supply 13, 13a

" and-13b which may be of any approved type, such

* trodes @ and d-of devices 9 and:20, respectively..
Connection 13d is -provided-between a-variable .

as'a-battery, motor generator system or rectifier’.

connected. to -an alter natxng curre?lt supply

--system. -

The negatwe terminal of the source 13 is.pref«.
erably connected: to the choke coils 8-and 18
through a resistance unit 13e¢, for.impressing .a.-:

negative ‘biasing potential® upon: the grid elec=

tap. on resistance wmit-13¢, which is connected
across' the source 13 "and :the common cathode
connection . of .devices '3, 9 and 20. Relay l4a
is provided to ¢ompléte the connection from tap
13d to the-grids of tubes 9 and 20.: 1 -
ance units 11 and 22-and the inductance units'5,
15 and 25 are cennected together to the positive
terminal of :the source 13a.’ 'The value of -the

resistance  units 11 and 22 ‘must be carefully
chosen in order that the proper potential -is-im-.

- pressed upon the screen grid electrodes b and e
- of the devices 9 and-20. ~Where it is desired the

resistance units 11-.and” 22 may be eliminated

‘and connections between :the: screen grid elec-

trodes b and e and the propet’ points of the re~

- gistance 13f,- which is connected across the source

g
(o)

o

-shield

of supply.. 13a, made. directly. .Relay 24 is 'em-
ployed - to complete the: plate  and shield grid
circuit ‘conhections . to: the: positive. terminal: of,

the source of supply13¢.. When the circuit. of.
relay 24 is-broken: the ‘anode:circuits of the elec-. ¢
tronr discharge devices 9 and 20 are deenergized -

and the circuit between the source:13a and the

gization of the anocde circuits of electron -dis-
charge. devxces 33 and 34. A source of cathode

.. heating currenf 42"is prov1d°d for the electron B
‘discharge devices 33 and 34. :

In a_ high power transxmtter it is desnable to

- be able to cut. off ‘the-final high power cireuit.
and: use the power in ‘the cifeuit: just previous;:

for."6utput in the antenna.. Full. power. is not
required: under-all conditions. of transmission. so

this-feature in’ the transmitter. of my. 1n\rem10r\ -
;'pnrvm’rs great -economy,  Again if' some: paru in

the high ‘power circuit. should’ fail in the ‘emer-

gengy . the ' lower- power cn‘cult could be used.:-

'I‘he hlgher power mrcult can be 1sola,x,ed so tna+

The resist-.

ik ‘magnitude.

grid .electrodes. b .and e is interrupted. A high frequency eoscillaiion  bypass
Relay 29 is connncted to the -positive terminal’

. of the source Gf supply 1380 to control the ener-

it ds possible to repaxr it even: w1th the low pow-
er-section in-operation.: ‘Suitable switches may

be prov1ded toeut: off the supply sources:to the.
-high power section’ to periit. repairs thereon..
“In order to provxde for. this: operation the cou-

plinig -system between last, “unsymmetrical” cir-
cuit and ‘final “symmetrical”-circuit must be ar-

- ranged 8o that in-addition to aforeszid coupling
_,1cqu1re*nr=nts proper anten‘la couphng facﬂltles

may be provided.: :
“Variable condenser "3 is connecsed between the

output circuit- of device 20 .and. the inductance
32q- for varying the coupling between the output:

cireuit of the device-20. and the balanced input
cireuit ofithe:devices 23 and 34. By adjusting

3

8¢
85

90

variable condenser 28 various degrees -of coupling

¢ between amplifier 26 and. push-pull amplifiers 33
~and 34 are obtained. . Thisadjustment, however,

is"limited by -the range of the coupling between
coils 32¢:and 32, -If it is desired to extend this
range beyond thepoint- afforded by condenser
28 and when the frequsncy is carried beyond the

limits . of “the . combination of:coil: 32 :and con-:

densers 36-and 36a, coils. 32Za-and 32 may. be

‘changed so as to-be either larger or smaller as

95

100"

required. ‘ - The contacts 52 are provided .so-that .

the coils 32a'and 32 may be arranged.in‘a single
“Variable ca- -

unit. and - quickiy interchangeable.
pacities 36¢ and 36 are connected in series Across
theé- winding 82 of -the  inductance system’ 31.

Variable condensers 37 and, 38 afe connected be-
~tween the winding 32 and the anode electrodes
.of electron: discharge devices 33.and 24, respec~

tively, for neutralizing the effect of the interelec-
trode capacities of the electron discharge devices:

119°

33 and 34: "The electrostatic capacities 45, 46,

37 and: 38 are preferably of the type disclosed in

-my- copending application Serial Mo. 327,990 for
‘Condenser system:s,

+filed' December 22; 1928.
Connections are-provided between the capacity 37
and the grid electrode of the-electron:discharge

the . electron 'discharge '33. Substantially bal-
anced operation is thus chtained in the. circuits

115

-device’ 54, Similar connections are provided be~:.
tweern the capacity 38 and the .grid electrode of

120~

of the ecircuits -of the electron discharge. devices -
33-and-34. The loads taken by .each of the elec-. -

operation of high power systems of this character
since the possibility of the occurrerce of disas-

unbalanced cu‘culu operation 1s pr actlcauj elimi-
nated: :

The source 13 of °’1‘1d electrodo b1asmg poten-

ial for-the electron discharge devices 33 and 34
ig-connegted to the approximate electrical center
of the.inductance:32 through the choke-coil 39.
condenser
41 is connected across.the-chicke coil 39 and the

- tron .discharge devices may thus be made equal
This is.highly desirable in the.

125

‘trous:effects caused by overloading by reason of -

13U

source 13..- An inductanice 47 is connected.be- -

tween -the anocde eleﬂtrodes of the electron dis-
charge devices 33 and 34... The electrical center
or approximate elect urmal uemer of the inductance

- 47is connected to the-cathodes of the devices 33 1!
-and 34:through the choke coil 44 and the con-

denser . 43.. - The choke {:ﬂil 44 -is -employed .to
provide  a path' for: direct current anode
supply: from the: sour e 1% and to reduce the
high freguency voltage across tms source.. Vari-
able condensers-45-and 46.are ‘connected ‘across

the inductance 47 and form an oscillatory circuit..
“in combination therewith. Condensers 48 and 49 -

are: connected into the high fr@qaency u1a'1amls-~.

s;on line 51 whlch is connected to the induectance .
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47 for ene1g1z1ng the antenna, doublet 50. Con--

tacts 53 may be made to mduwance 47 in:such
manner.that an inductance unit of different fre-
quency range may. be:readily substituted for the

inductance shown when the uanemluter is to be :

adjusted ouus1de of the range of any paltmula,r
inductance,” -
- In Fig, 2, I have shown an enlarged detalled

wiring “diagram of -the transmitter  circuit: in

which ' “the. antenna. characteristics® may be
changed with a change in coupling. A plurality
of simulfaneously-operative switch members 101,

- 102.and’ 103 are provided’ each movable over -a

set. of contacts under control of manual adjust-
ment device 105 'and gearing 104 in opposite di-

rections as shown. That is to say, switeh 101 is.
driven over contacts @, b, ¢, d-and a’, b’; ¢’ and d’ :

- in’ one direction while sw1tches 103 and 102 are

20
25
30

35

driven over contacts-a’’, b/, ¢”, d''-and a@’’’,

b, d’",and ¢’’’ inthe opposite direction.  Quick..
shift switches 101, 103, 102 may. be provided so-

that the proper antenna. coupling system may be
selected and so.that coupling of ‘the low.power
unit may be shifted from. the high power section

‘to the antennacircuit,.and the high power unit
‘may be connected and disconnected from the an- .-

tenna:respectively. . When the low power section

a 1s used on the'antenna the doublet is arr anged.as
a T type antenna and when the high: power sec--

tion is used:the antenna is used as a ‘doublet sys-

. tem with ‘its advantages for high power opera-

tion.+ Switch 101 1is located in the low power
section of ‘the transmitter and switches 102 -and
103 are located in the high power- section of the
transmitter. The contacts of switch 101 connect
as shown. . That is contact d connects to the end
of the inductance 32¢ while contacts ¢ and b con-

. nect to.the end of the auxiliary inductance 25¢

40

as shown. . The turns of inductance 25a¢ are se-

=% lectively fixed by the movement of contact mem-

ber 25b. The contact ¢ in the lower group of

- -contacts. is left. free. ' In the upper group of con-

45

50

55

- 60

65

tacts a*and b’ are'connected together and con-

nect through lead 55 with contacts.a’’, b’", ¢’* of
switch 103 ‘and a’’’, b’’’,.

Contact. d’ is left free; The high power. section

.of the transmitter has been illustrated in & frag-

mentary manner in-Fig. 2 it bheing understood

‘that the push-pull amplifier is arranged in the
high power section in thie manner set forth in-

Fig. 1, the output of the push-pull amplifier in-
cluding inductance 47." The coupling condensers
48 and 49 however, instead of connecting directly

to the doublet 50 extend to contacts d’’ and d’’"
over-which the switches 103 and 102 sweep in

interlocked ‘relationship with the .movement of

switch 101. By the switching arrangément illus-

trated the doublet antenna 50 may be’changed

‘into-a simple’T antenna ‘and connéected directly

to" the low power section of the transmitter
through lead: 55, the high power section being
wholly isolated. This effect is obtained with the
switches 102 and 103 on contacts a’’’, b’’'’, ¢’’’
or.a’’, b, ¢, with the switch 101 on correspond-
ing confacts This permits opelatlon of the

transmitter on low. power without operation of

the high power unit under conditions where it is

unnecessary to radiate excessive power or where

breakdown occurs in the high power unit. Vari-

_ous positions of switch 101 on contacts ¢; b, and
¢, give different combinations of antenna coupling’

and tumng with the aid of auxiliary inductances
250 and condense1 28a.

¢’’’ of :switch .102, as .
shown. -Contact ¢’ of sw1tch 101 is connected in
-series through lead 55 -through condenser 28a.

In the Vposmon a of-

1,923,305

swxuch'ldl, only’fthe condenser 28 is in circuit®

and the anténna is simply capacitatively coupled

to the low power unit. Thus condenser:28 may

perform the function of *coupling the set to the-

antenna when switch 161-isin position a, b or ¢

while condenser 28 serves to couple the low-power.

section to the high power section-when svvltch 101

Is in ‘position d. I may provide:switches coors

dinated with the movement of switches 101, 102
and 163 for cutting off the plate voltage to the
high: powered tubes 33 and 34 and opening the

filament circuits to these tubes when the switches

80

85

are‘on positions e, b or e. In this way the high -

power section is.rendered ineffective when the low-

power: unit is-used-alone. In the position d for

switch-101 and position d’ for -switch 103, and .
_position &’’" for switch 102, the circuit is identical

with the circuit explained in connection with Fig.

1.7 The arrangement. of the other parts of the
-circuit supplementary to those illustrated in Fig.

1 enable the system to be more effectively utilized
for the contrel of coupling, the desired character-
istics of the aritenna used with the transmitter,
and it enables the power which is radla,ued to be
more definitely selected.

.The system of my invention has proven highly
effective in operation.
4,000 to 21,000 kilocycles has been  successfully
covered and a smooth variation of coupling. ob-
tained throughout the range. The coupling be-
tween the output. of the power amplifier 20 and
the input of the push-pull amplifiers 33—34 is
wholly controlled throughout the tuning range or
period” of the. coupling . transformer 31 by mi-
crometer adjust‘ments of the variable condenser
28. .

While T have described my 1nvent10n in a cer-
tain preferred embodiment it.is understood that
modifications thereof may be made without de-
parting from the spirit of my invention and that
therefore I-do. not desire to confine my invention
to. the exact details as described except insofar
as -these details are defined by the appended
claims.’

What I claim as new. and deme to secure by
Letters Patent of the United States is as follows:

1. A signal transmission system comprising in
combination a source of substantially constant
frequency oscillations, an amplifying system for
increasing the amplitude -of said oscillations, a

pair of . eleciron dischsrge devices  connscted-
into'a balanced circuit arrangement, and means

coupling the output circuit of said first men-
tioned amplifying system with the input. circuits
of said pair of electron discharge devices com-

‘prising ‘a_variable impedance device, an ouput
circuit connected with-said pair of electron dis-
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charge - devices, a- radiating “system' connectible -

with said output ecircuit, and switching means .
for ‘selectively connecting ‘said -first mentioned.
" amplifying system directly with- said radiating
-system or through- the circuits of ‘said pair of

electron. discharge ‘devices ‘and simultaneously
changing the transmission- characterlstlcs of sald
radiating system.

2. ‘A signal transmission system compusmg in.

combination a source of - substantially constant

-frequency oscillations, an amplifying system for -
increasing the amplitude of said oscillations, the-

output-unit of said amplifying system’ i comprising -

a- pair of electron discharge devices of large

" power output connected into a substantially sym-:
metrical circuit arrangement, a variable imped-
ance element for selectively coupling the ou’rpat 4

circuit of sald amphfymg system and. the mput
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circuit of said pair of electron discharge devices,
an- oscillatory circuit connected: to the output
electrodes of ‘said-electron discharge devices, an
antenng system, and means connected between
said antenna system, the output circuit of said
electron discharge devices and -the output cir-

-cuit of said amplifying system for controlling the
transfer of high frequency energy-to said antenna

system divectly from the oubput of said amplify-
ing system or through said pair of electron dis-

charge devices and selectively fixing the trans-

mission characteristics of said antenna system.

3. A signal transmission’ system comprising in
comb*natlon a source of substantialiy constant
frequency oscillations, a first ampilifier: for in-
creasing the amphtude of said osciliations, a
second amplifier comprising a pair of eleciron
discharge devices connected into a substavitiaily
symetrical circuit- arrangement, g vaviable con-
denser disposed between the output civcuit of
the first amplifier and the input circuit of the
second amplifier ' for -controliing the coupling
therebetween, circuits interconnecting thé con-
trol elecirode and anode of said electron dis-
charge devices, an antenna system, means con-
nected between the anode of one of said electron
discharge devices and the control electrode of

the other of sald electron discharge devices for.
‘controling - the ‘operation of said electron dis-

charge devices, and switching means for estah-
lishing connections betwesn said antenns system
and the output circuit of either of said ampli
while simultaneously changing the trensmission
characteristics of said antenns system.

"4, A signal transmission system comprising in
combination a source: of substantially constant
high' frequency oscillations,-an amplifying .sys-
tem for increasing the amplitude of said oscilla-
ticns, & unit coupled: to said -amplifying system
comprising ‘a pair of electron discharge devices

connected into a substantially symmetrical ‘cir-:
cuit arrangement, a variable condenser intercon-
necting the output civeuit of'said amplifying sys<.
tem with the input civeuit of said unit-for-vary--

ing the coupling therebetwéen, oscillatory circuits
interconnecting the grid and -anpde elecirodes of
said electron discharge deviees, an antenna sys-

tem, and means for selectively connecting the
output of ‘said amplifying system directly with

said-antenna systém or through the circuits of said
pair of electron discharge davices and sig:ultane-
ously fizxing the transmission characteristics of
said antenna system. ‘

5. A signal ‘transmission system comprising in
combination, a spurcp of substantially constant
frequency oscillations, three interconnected am-
plifier stages of whlch the first stage comprises
means for increasing the smplitude of said oscil-
lations and multiplying the fréequency tharsof, the
second stage comprises & shield grid electron dis-
charge device, while the third stage comprises a
balanced pair of electron discharge devices hav-
ing means associated therewith for controlling
and maintaining the balanced operation thereof,
a variable inductance interconnecting the output
circuit of said shield grid electron discharge de-
vice with the input-circuit of s2id third stage for
transferring energy thereto, a variable impedance
connected in series with said inductance for ad-
justing the coupling between the second and third

stages, an antenna system ‘and means for selec--
tively connecting said antenna system directly.

with the output circuit of eithér the second or the
third stage while simultaneously fixing the trans-
mission characteristics of said antem}a system.

5

6. A signal transmission system comprising in

‘combination a source of substantially. constant.

frequency oscillations, a first amplifying system
for amplifying selected harmonic frequencies of

said oscillations and multiplying the frequency:

thereof, a second amplifying systerm comprising a
shield grid electron discharge device, a variable
inductance connected into the output . circuit of

said shield grid eleciron discharge device, said
inductance having means connected therewith for
rendering ineffective that portion of the induc-
avice which is not opsratively associated with the

circuits of said electron discharge device,a third

ainplifying system comprising a pair of discharge

devices connected into a symmetrical circuit ar- .

rangemesnt having means connected therewith for
maintainin
abi-e impedance device disposed in series with said

nductance and the output circuit of said shield
gud electron discharge device for adjusting the
coupling between said -device and said pair of
discharge devices, an antenna-system, and means
for fixing the transmission characteristics of said
antenna system while selectively connecting said
antenna system directly to the output circuit of
either the second. or the third amplifying systém

7. A signal transmission system comprising in
combination a source of substantially-constant
frequency osciliations, an amplifying system for

increasing -the amplitude of selected harmonic ;

frequency oscillations of said substantially con-
stans frequency oscillations, a unit coupled to said
amplifying system comprising shield grid electron
discharge devices, a second unit comprising & pair
of ‘electron discharge devices connected into a
symn:etncal balanced circuit arrangement; a va-
riable canablty element connecting the output cir-
cuit of the first said unit with the input circuit of
the sectond said umt for adjusting the: coupling
therepetween, varia ble means interconunecting the

e»eutrcdes of said pair of electron chscharge de-

vic es for majntaining palanced opera,tlor\ of said

-pairof electron discharge devices, an antenna sys-

tem and means for fixing the ‘transmission char-

- ac‘nenstics of said antenna system while selectively

connecting said antenna system dlrectly to elther
of said unitfs."

8.Ing algnahnd transmlcsmn system, o source
of high frequency energy; a‘power amplifier, a ta-

‘lralanced operation thereof, a vari-
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diating circuif, a push-pull powear. amphﬂer sys- gt

tem connectible with said radiating c1rcu1t and a
connccuon bebween ‘said first mentioned power

“araplifier and said push-pull power amplifier in-

cluding a’ variable capsdcity element for control- .
ing the coupling between said amplifiers "and
svntcamg mesans connected with said radiating
cireuit for estaplishing connection selectively with

‘the ouibut of said first mentioned power ampli~

fier or the output of said push-pull power ampli-
fier ‘and simultaneously fixing the transmis
characteristics of said radiation system.

9. In a high freguency signaling system, a
source of high frequenecy. oscillations, a power

sion |

13

amplifier connected with said source, a radiating .

system, s push-pull amplifier connectable with

said radiating systém, a coupling circuit includ-
ing a.pair of windings, one of said windings being
connected through a variable condenser element
to the output circuit of said first mentioned power
amplifier. and the other of said windings being
connected to the input circuit of said push-pull
amplifier, said variable condenser element operat-

“Ing to vary the coupling between said amplifiers-

within the frequency limits covered by said cou-
pling system and sw1tch1ng means connected with

150



6

said radiating circuit for establishing connection

- ‘selectively with the output of said first mentioned
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power amplifier or-the outpui of said push-pull
power amplifier: and . simultansously fixing the
transmission characteristics of said radiation sys-
tem. . -

" 10.'In a radio transmission.system, a hwh fre-
‘quency oscillator, a low power unsymmetrical am-

‘plification circuit connected with said oscillator,

-a ‘high power symmetrical amplification ecircuit
connectible with the cutput of said unsymmetri-

-cal amplification circuit, a radiation circuit in- s

‘cluding -a ‘doublet antenna switching mesns ar-

“ranged for sslectively-connecting the doublet an-
‘tenna of ‘said radiation circuit to the output of

said symmetrical- amplification circuit or selec-

tively connecting the parts. of said doublet an-

‘tenna to one side of the output of said unsym-

‘metrical amplification circuit, the other side of -
said. unsymmetrical amphﬁcatmn circuit being
‘eonnected -to ground:

11, A s1gnahng system comprising a high fre-
‘quency oscillator, an unsymmetrical amplifica-
ton circuit connected with said oscillator and
‘hayving one side thereof connscted to ground, a
symmetrical amplification -circuit. connectible
with 'said unsymmetrical amplification circuit, a
doublet antenna, switching means for conneecting

" said doublet antenna to the -output of said sym-

mebrlca,l amplification - circuit said switching
means being operative for disconnecting said dou-
blet ahtenna from said symmetrical amplification

“circuit and converting said doublet antenna to a

capacity antenna and establishing  connection
with the ungrounded side of the output .of said

‘unsymmetrical amplification circuit; and means
) operated by said switching means for disconnect-

ing:said unsymmetrical amplification circuit from

_said symmefrical amplification circuit when said

unsymmeurn,al amplification circuit is directly

. connected with said converted capacity antenna.

- 12.In'a s1gnalm_w system, & high frequency os-
cillator, an’ imsymmetrical amplification circuit

_connected with said oscillatoer.and having one side

thereof connected to ground, a symmetrical am-
plification “cireuit, a radiation system switching
means for connecting said unsymmet brical -ampli-

‘fication circuit with the input of said’ symmptncsl

amplification circuit: and’ e_,tabhslnlnnr connection
between the output of said svmmefmcal amplifi-

_ cation circuit and said . radiation circuit, . and

means. for disconnecting the aforésaid.connec-
tions-and modifying the connections of said radi-
ation circuit and establishing connection betiveen
said modified radiation circuit and the unsround-
ed side of the output of said unsymmetncal am-

_plification circuit.
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including & doublet antenna, a selector switch
having a pair of arms operative over a set of con-
tacts, & connection between one portion of said
doublet antenna and one of said switch arms, a
connection between the other portion. of said
doublet. antenina and the other of said switch
arms; & high frequency oscillator, an unsym-
metrical power amplifier ' connected with said
high frequency oscillator, switching means for
establishing connection bhetween the output of
sald unsymmetrical power amplifier and selected

ats of the contacts adjacent said switch .arms, a
symmetrical power amplifier coupled with the
output of said unsymmetrical power amplifier, a
coupling inductance in the output of said sym-
metrical amplifier, and connections between taps
on said coupling inductance. and selected con-
tacts adjacent said switch arms whereby move-
ment of said switch arms over said sets of con-
tacts establish connections between the portions
of said doublet antenna and the taps on said cou~
pling inductance, or establish a shunt path be-
tween the portions of said doublet antenna and
an electrical connection therchetween with one
side of said unsymmetrical power amplifier.

14. In a signal transmission system, a radiation
circuit comprising a doublet antenna having two
independent portions, a pair of switch-arms, one
of said switch arms being connected with one
porticn of said doublet antenna, the other of said
switch arms being connected with the other por-
tion of said doublet antenna, sets of contacts
individual to each of said switch arms, a high
frequency transmission circuit including an un-
synumetrical -power amplifier and a symmestrical
power amplifier, a connection to ground from
one side of said unsymmetrical power amplifier
means coupling - the output of said unsym-
otrical .power amplifier” with the .input of
‘symmetrical -power amplifier, switching
between one side of the output of
said unsymmetrical ‘power araplifier -and se-
lected sets of contacts adjacent each of said
switch arms,  connections between said sets
of contacts whereby the portions of said doublet
antenns are -electrically connected when said
switch arms are moved 0 positions on the said

sets of-centacts, a coupling inductance in the out-
put of said symmetrical amplifier, an indepsend-
ent contact individual to edch of said switch arms
and a-tap extending between each of the inde-
rendent contacts and psints on said coupling in-

ducf:mce whereby said antenna, portions operate
a doublet in connection with said symmetrical

émnhﬁnr or as a capacity antenna in connection

ith said unsymmetrical amplifier,

LOUIS A. GEBHARD.
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