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Patented Aug. 22, 1933 

UNITED STATES PA ATER 
SIGNALING SYSTEM 

Louis A. Gebhard, Washington, AD. C., assignor 
to Wired radio, Inc., New York, N.Y., a Cor poration of Delaware 
Application May 29, 1930. Serial No. 45,445 

14 Claims. (CI. 250-17) 
My invention relates broadly to high frequency 

Siginaling Systems and more specifically to a radio 
frequency feed circuit in high frequency signaling 
Systems of large power output. : 
One of the objects of my invention is to provide 

an arrangement in a high frequency signaling 
System operative over a number of different fre 
quency channels with means for accurately ad 
justing the coupling between the power amplifier 
System and the radiating system. . 
Another object of my invention is to provide a 

transmission circuit arrangement including a 
high power symmetrical circuit section and a low 
power unsymmetrical circuit section with switch 
ing means for selectively controlling the connec 
tions between said sections with an antenna, 

eration of the tubes in the push-pull System. System. - ". 

Another object of my invention 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 transmitter. . . . . 

Still another object of ray invention is to pro 
wide an arrangement in a signaling System en 
ploying electron discharge devices of large power 
output by which substantially balanced operation. 
of the high power electron discharge devices is 
obtained at high operating frequencies while 
modification in coupling between the power 
amplifier stages may be readily effected. 
A further object of my invention is to provide 

a frequency control circuit for a signating sys 
ten employing a plurality of electron discharge 
devices of large power output in a balanced cir 
cuit arrangement which is adapted to operate 
readily in any of a plurality of frequency chan 
nels, and in which substantially 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 be obtained between the pow 
er arrapifier. Stages. . . . . . 
Other and further objects of my invention will 

be apparent to those skilled in the art to which 
this invention pertains from the following speci 
fication by reference to the accompanying, diaW 
ings, in which: % . . . . . . 

Figure 1. diagrammatically shows the transmit 
ter circuit arrangement embodying my invention; 
and Fig.2 shows certain details of the switching 
circuit illustrated in Fig. 1. 
My invention is directed to 

must not only be flexible but it must be so de 

System. - . . . . . . . . . . . . . . . 
In a high power transmitter for high frequency 

a frequency con 

trol circuit for a transmitter wherein electrical 
oscillations generated by an electron discharge 
device, having aSSociated therein a frequency Sta- - 
bilizing and controlling element of the piezoelec 
tric crystal or magnetostriction type, are in 
pi'essed upon the circuits of frequency multiply 
ing and power amplifying electron discharge de 
vices, which are preferably of the shield grid 
type. In a radio traiSnittei operating over a 
wide band of frequencies a very fiexible coupling. 
system must be used. This is particularly true 
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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 

signed as not to destroy the balance in the op 

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

signaling it is desirable to have the low power 
stages of the transmitter constructed of the 
“single-ended' or “unsymmetrical’ 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: 

(a) When crystal control is used in the trans 
mitter a “push-pull circuit requires isolating 
from ground both sides of the crystal which are 
rangement does not lend itself to accurate tem 

O. : : 
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perature control and therefore the accuracy of 
frequency is impaired. 
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 

crystals. This permits changing frequency by 
changing from one crystal to another quickly and 
still have good accuracy with respect to fre 
quency. If a temperature control system having 

This isolation means that 
90 

vents excessive temperature differences between 
95. 

a number of crystals in a commonplate is used in 
a “push-pull' system then the circuit will not 
have perfect symmetry. The common plate can 
not be grounded and it will have large capacity 

00 

to ground which does not exist on the other 
half of the circuit. The common plate usually 
carries a thermometer for indicating the tem 
perature, which in this case would be subject to 
a radio frequency potential resulting in heating 

105 

of the glass and therefore cause inaccuracies of 
measurement. At thermostat located on or in 
side the common plate would also be subject to 
this inaccuracy which is increased due to the fact 

110. 
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2, 
that the mercury inside the thermostat is electri 
cally connected to the temperature control and 
heater circuits which are substantially at ground 
potential of radio frequencies. -- - - - 

(b) The changing 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 cir 
cuit as well as a screen grid amplifier circuit en 
ploying Screen grid tubes. 

(c) The construction of such circuits is simple. 
and the expense Smaller and physical space oc 
Cupied less, thus making for greater compact 

15 

20 

80 higher frequencies since the inter-electrode ca 

ness in the apparatus. In “single-ended” circuits. 
it is much easier, simpler and cheaper and more 
compact to obtain, quick change between sin 
gling, doubling and tripling of frequency opera 
tions. . 

(d) In the final stage or stages of the trans 
mitter it is more desirable to use “push-pull' cir 
cuits in that three-element high power tubes are 

The use of 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 

pacities between the plate and filament as well 
as other stray capacities are in series instead of 
in parallel. 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” cir 

40: 

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

that “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 circuit. 

ing into the high power amplifier input circuit, 
the earlier stages do not have to cover as Wide a 
frequency band since the crystal is generally in 

- the 2000-5000 kilocycle band and higher output 
frequencies are obtained by doubling and tripling 
frequency operations. 
From the above analysis it will be understood 

terfor the final and higher power circuits. My 
invention provides means for coupling the last 
unsymmetrical circuit of the line-up to the sym 
metrical circuit without interfering with the sym 
metry of the latter over a wide frequency band. 
The coupling provided is flexible enough to cover 
all requirements for proper excitation of the 

In the system embodied in my invention con 
tinuously variable inductance units, having an 

65 

70. 

75. sumes a semiaperiodic character between cer 

arrangement associated therewith for varying the 
number of turns operatively connected 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 amplifying system is thus material 
ly reduced, and the flexibility of the amplifier is 
increased since the frequency characteristics of 
each of the electron discharge device units as 

tS use also : 
permits improved stability of an amplifier due to 

In addition the use of “push-pul’ cir 

device 3. 
is aSSociated with the cathode electrode of the 

A Second election 

1,928,305 
tain limits. This is highly desirable especially 
where a multi-stage amplifier comprised of shield 
grid electron discharge devices is employed. 
Electrical oscillations of high frequency and large 
amplitude obtained from the multi-stage shield 
grid electron discharge device ainplifier are in 
pressed upon tie circuits of high power electron 
discharge devices, preferably of the artificially 
cooled anode type, which are connected into a 
balanced Or push-pull circuit arrangement, and 
further increased in amplitude. I provide a 
variable condenser interposed between the out 
put circuit of the power amplifier and the cou 
pling circuit to the input of the push-pull am 
plifier. By adjusting this varia.ible condenser I 
an enabled to control the coupling between the 
power amplifier and the push-pull amplifier with 
in the lili S. of the particulair coupling device 
Which connects the output circuit of the power 
amplifier with the input circuit of the push-pull 
a.inplifier. :- 

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

SO 

90 

trical crystal type which is connected to the con 
trol electrode of the electron discharge device 3, 
A choke Coil. 2 is connected between the control 
electrode and the cathode of: the electron dis 
charge device 3. An oscillatory circuit compris 
ing the inductance 5 and the capacity. 6 is con 
nected into the anode, 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 

electron discharge device. 3. 
discharge device 9 of the screen grid type is a S 
Sociated with the output circuit of the device. 3. 
Electrical oscillations are impressed upon the 
grid electrode a of the device 9 from the osci- - 
latory circuit 5-6, through condenser 7. A re 
Sistance init 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 
16d. 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 16d. On 
the inductance 15 and the cathode electrode of 
device 9. Electron discharge device 20 which is 
also preferably of the screen grid type, is con 
nected with the output circuit of device 9. A 
capacity i9 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. 
the anode electrode f of the 
device 20. 
A variable contact 26 is connected to the point 

26a on the inductance 25 for varying the num 

An inductance 25 is connected to 
electron discharge 

ber of turns of the inductance that are opera 
tively connected into the anode circuit of the 
device 20. Bypass condenser-23 is connected be 
tween the screen grid electrode e and the cathod 
of the election discharge device 20. Another 
high frequency oscillation bypass condenser 27 
is connected between the inductance 25 and the i. 
cathode. Sources iO and 21 are connected with 

- i. 1.5 

the cathodes of electron discharge devices 9 and 
20, respectively. An inductance. System 31 coin 
prising the windings 32 and 32d, one of which 
is concentrically and Symmetrically disposed rs vs. 



tem, 31 comprising the windings 32 and .32a is. 

O 

15 
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trodes a and d of devices, 9 and 20, respectively. 
Connection 13d is provided between a variable. 

-- 1923,305. 

within the other, is employed to couple the out 
put circuit of the electron discharge device 20 
to the input circuits of the electron discharge 
devices. 33 and 34. which are connected in bal 
anced circuit arrangement. The inductance sys 

preferably of a readily variable type 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 coupling pre 
dominates over the electric coupling...Independ 
ent contacts 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 before the inductance, circuits at 
contacts 52 are broken and established after the 
inductance circuits at contacts 52 are established. 
in order to prevent disastrous effects of opening 
the inductance circuits while radio frequency os 
cillations of large amplitude are present therein. 
Relays 14, 14a, 24 and 29, which are connected 
to the source of power supply 30 and the con 
tacts 35 are employed for controlling the con 
nections to the sources of power supply 13, 13.a. 
and 13b which may be of any approved type, such 
as a battery, motor generator systein or rectifier 
connected to an alternating current supply 
System. - ---. . . ' 

The negative terminal of the source 13 is pref 
erably connected to the choke coils, 8 and 18 
through a resistance unit 13c, for impressing a 
negative biasing potential upon the grid elec 

tap. on resistance unit.13e, which is connected 
across the source: 13 and the common cathode 
connection of devices 3, 9 and 20. Relay 140. 
is provided to complete the connection from tap 
13d to the grids of tubes 9 and 20. The resist 
ance units 11 and 22 and the inductance units 5, 
15 and 25 are connected together to the positive 
terminal of the source 13a. i he value of the 
resistance units 11 and 22 must be carefully 
chosen in order that the proper potential is...in 
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 proper points of the re 
sistance 13f, which is connected across the source 

3 

(3 

of supply.13a, made directly. , Relay 24 is em 
ployed to complete the plate and shield grid 
circuit, connections to...the-positive terminal of 
the source of supply .13a. When the circuit of 
relay 24 is broken the anode circuits of the elec 
toh discharge devices 9 and 20 are deeinergized 
and the circuit between the source: 13a and the 
shield grid electrodesband e is interrupted 
Relay 29 is connected to the positive terminal. 
of the source of supply 13b to control the ener 
gization of the anode circuits of electron dis 
charge devices 33 and 34. A source of cathode 
heating current 42 is provided for the electron 
discharge devices 33 and 34. . . . . . . . s 
In a high-power transmitter it is desirable to 

be able to cut off the final high power circuit. 
and use the power in the circuit just previous, 
for output in the antenna. Full power... is not 
required under all conditions of transmission, so 
this feature in the transmitter of my invention. 
pernits great economy. Again, if SOrihepart in 
the high power circuit should fail in the emer 
gency, the lower power circuit could be used; 
The higher power. circuit can be isolated so that 

it is possible to repair it even with the low pow 
er section in operation. Suitable switches inay 
be provided to cut off the supply sources to the 
high power section to permit repairs thereon. 
In order to provide for this. operation the cou 
pling system between last. “unsymmetricai' cir 
cuit and final “symmetrical' circuit must bear 
ranged so that in addition to aforesaid coupling 
requirements. proper antenna coupling facilities 
may be provided. . . . . . . . 
Wariable condense 23 is connected between the 

output circuit of device. 20 and the inductance. 
82d, for varying the coupling between the Output 
circuit of the device.20 and the balanced input 
circuit of the devices. 33 and 34. By adjusting 

3. 

8. 

85 

90 
variable condenser 28 various degrees of coupling 
between amplifier 20 and push-pull amplifiers 33 
and 34 are obtained. This adjustment, however, 
is inited by the range of the coupling betWeen 
coils, 32d, and 32... if it is desired to extend this 
range beyoid the point afforded by condenser 
28 and When the firequency is carried beyond the 
inits of the combination of coil. 32, and Con 
densers 36, and 36a, coils, 32d. 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 82 may be arranged in a single 
unit and quickly interchangeable. Variable ca 
pacities 36a and 36 are connected in series across 
the winding 32 of the inductance System 31. 
Variable condensers 37 and 38 are connected be 
tween the winding 32 and the anode electrodes 
of electron discharge devices 33, and 34, respec 
tively, for neutralizing the effect of the interellec 
ti'Ode capacities of the electron-discharge deviceS. 
33 and 34. The electrostatic capacities 45, 46, 
37 and 38 are preferably of the type disclosed in 
my copending application Serial No. 327,990 for 
Condenser systems, filed December 22, 1928. 
Connections are provided between the capacity 37 
and the grid electrode of the electron discharge 

tween the capacity 38 and the grid electrode of 
the eiectron discharge 33. Substantially bal 
anced operation is thus clotained intine. Circuits 

115 

- device 34. Similar connections are provided be-..." 

120 
of the circuits of the electron discharge, devices 
33 and 34. The leads taken by each of the elec 
tron discharge devices may thus be made equal 
in magnitude. This is highly desirable in the 
operation of high power systems of this character 
since the possibility of the occurrence of disas 

unbalanced circuit operation is practically elimi 
nated. . . . . . . . W. . . . . . 
The source 13 of grid electrode biasing poten 

tial for the electron discharge devices 33 and 34 
is connected to the approximate electrical center 
of the inductance 32 through the choke coil 39. 
A high frequency oscillation bypass condenser 
41 is connected across the choke coil 39 and the 

i25 

trous effects caused by overloading by reaSOn of 

source 13. An inductance 47 is connected. be-, 
tween the anode electrodes of the electron dis 
charge devices 33 and 34. The electrical center 
or approximate electrical center of the inductance 
47 is connected to the cathodes of the devices 33 
and 34, through the choke coil 44 and the Coil 
denser 43. The chokecoil. 44 is employed to 
provide a path for the direct. Current anode 
supply from the source, 13b and to reduce the 
high-frequency voltage across this source. Vari 
able condensers:45 and 46 are connected across 
the inductance 47 and forman oscillatory circuit. 
in combination therewith. Condensers 48 and 49. 
are connected into the high frequency transmis 

-- sion line 51 which is connected to the inductance 

i 3 
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47 for energizing the antenna doublet 50. Con 
tacts 53 may be made to inductance 47 in such 
manner, that an inductance unit of different fre 
quency range may be readily substituted for the 
inductance shown when the transmitter is to be 
adjusted outside of the range of any particular 
inductance. ". . . . . . . . . . . 
: In Fig. 2, I have shown an enlarged detailed 

wiring diagram of the transmitter circuit in 
which the antenna, characteristics may be 
changed With a change in coupling. A plurality 
of simultaneously operative. Switch nenoers 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, switch 101 is 
driven over contacts a, b, c, d and a', b', c' and d. 

... in one direction while Switches 103 and 102 are 

25. 

30 

35 

driven over contacts a', b’’, c', d' and a'', 
b', d', and c' in the 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 antenna circuit, and the high power unit 
may be connected and disconnected from the an- ; 
tenna, respectively. When the low power section 
is used on the antenna, the doublet is arranged as 
a 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 is 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 32a while contacts c and b con 
nect to the end of the auxiliary inductance 25a. 

40 as shown. . The turns of inductance 25d are Se lectively fixed by the movement of contact mem 
ber 25b. The contact a in the lower group of 
contacts is left free. In the upper group of con 

45 

50 

55 
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tacts d' and b are connected together and con 
nect through lead 55 with contactsa', b', c' of 
switch 103 and a', b', c' of switch 102, as 
shown. Contact c' of Switch 101 is connected in 
series through lead 55, through condenser .28a. 
Contact d is left free. The high power section 
of the transmitter has been illustrated in a frag 
mentary manner in Fig. 2 it being understood 
that the push-pull amplifier is arranged in the 
high power section in the nanner 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 novement of 
switch 101. By the switching arrangement illus 
trated the doublet antenna, 50 may be changed 
into a simple T antenna, and connected 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'', c' 
or a ' ', b’’, c.'', with the switch 101 on correspond 
ing contacts. This permits operation 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. Wari 
ous positions of switch 101 on contacts a, b, and 
c, give different combinations of antenna coupling 
and tuning with the aid of auxiliary inductances 
25a and condenser 28d. In the position - d. of 

output unit of said amplifying system comprising . 

1,923,305 
switch. 101, only the condenser 28 is in circuit 
and the antenna, 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 101 is in position a,b Or C 
while condenser 28 serves to couple the low-power. 
section to the high power section when Switch 101 
is in position d. I may provide switches coor 
dinated with the movement of switches 101, 102 
and 103 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 
are on positions a, b or c. 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 d'' for switch 102, the circuit is identical 
with the circuit explained in connection with Fig. 
1. 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 control of coupling, the desired character 
istics of the antenna, used with the transmitter, 
and it enables the power which is radiated to be 
more definitely selected. 
The system of my invention has proven highly 

effective in operation. A frequency band of 
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 adjustments of the variable condenser 
28. . 
While I have described my invention 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 confinemy invention 
to the exact details as described except insofar 
as these details are defined by the appended 
claims. 
What I claim as new and desire 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 electron discharge devices connected. 
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 
charge devices, a radiating system connectible 
With said output circuit, 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 characteristics of said 
radiating System. - - 

2. A signal transmission system comprising in 
combination a source of substantially constant 
frequency oscillations, an amplifying system for 
increasing the amplitude of said oscillations, the 
a pair of electron discharge devices of large 

metrical circuit arrangement, a variable imped 
aCe element for selectively coupling the output 
circuit of said amplifying system and the input 
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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 
antenna, 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 controliing the 
transfer of high frequency energy to said antenna, 
system directly from the outpit of Said aimpliy 
ing System or through said pair of electron dis 
charge devices and selectively fixing the trans 
mission characteristics of said anteina System. . 

3. A signal transmission System comprising in 
intiaiy. Constant, 

frequency oscillations, a first, amplifier, for in 
creasing the amplitude of Said osciliations, a 
Second amplifier comprising a pair oš electron 
discharge devices connected into a, SuiStaRitially 
Symetrical circuit arrangement, a variable con 
dense disposed betweein the output circuit of 
the first amplifier and the input circuit of the 
Second amplifier for controlling the coupling 
therebetween, circuits interconnecting the con 
trol electrode 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 said electron discharge devices for 
controling the operation of said electron dis 
charge devices, and Switching eans for estab 
lishing connections between said antenna, Systein 
and the output circuit of either of said amplifiers 
While sinutaneously changing the tra,InSinission 
characteristics of said antenna, Systein. 

4. A signal transmission System comprising in 
combination a source of Substantially constant 
high frequency Oscillations, -an ainplifying SyS, 
tem for increasing the amplitude of said oscilla 
tions, a unit coupled to said amplifying systein 
comprising a pair of electron discharge devices 
connected into a substantially symmetrical cir 
cuit arrangement, a variable condenser intercon 
necting the output circuit of said amplifying Sys 
ten with the input circuit of said unit for Wairy 
ing the coupling therebetween, oscillatory circuits 
interconnecting the grid and anode electrodes of 
said electron discharge devices, an antenna, Sys 
tem, and means for selectively connecting the . 
output, of said annplifying system, directly. Wit 
said antenna system or through the circuits of Said 
pair of electron discharge devices and siguitaine 
ously fixing the transmission characteristics of 
Said antenna, System. 

5. A signal transmission system comprising in 
combination, a source of substantially constant 
frequency oscillations, three interconected al 
plifier stages of which the first stage corpiriges 
means for increasing the amplitude of Said OScil 
lations and multiplying the frequency thereof, the 
Second stage comprises a shield grid electron dis 
charge device, while the third stage coinpriseS 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 said 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, systern directly. 
with the output circuit of either the second or the 
third stage while simultaneously fixing the trans 
mission characteristics of Said antenna System. 

5 
6. A signal transmission Systern comprising ill 

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 anplifying systein comprising a 
Shield grid electron discharge device, a Variable 
inductance connected into the output circuit of 
said Shield grid electron discharge device, Said 
isductance having means connected thereWith for 
i.eindering ineffective that portion of the induc 
ia:ce which is not operatively associated with the 
circuits of said electron discharge device, a third amplifying system conprising a pair of discharge 
devices connected into a symmetrical circuitar 
rangeaent having means connected therewith for 
:aintainin 
apie inipedance device disposed in series with said 
inductanese and the output circuit of said shield 
grid eiectroin discharge device for adjusting the 
coupling between said device and said pair of 
discharge devices, an antenna, System, and means 
for fixing the tirainSniSSion characteristics of Said 
antenna system while selectively connecting said 
antenna system directly to the output circuit of 
either the second or the third amplifying system. 

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 osciliations of said substantially con 
stani, frequency oscillations, a unit coupled to said 
amplifying system comprising shield grid electron 
discharge devices, a second unit comprising a pair 
of electron discharge devices connected into a 
symmetrical balanced circuit arrangement, a va 
riable capacity element connecting the output cir 
cuit of the first said unit with the input circuit of 
the second said unit for adjusting the coupling 
therebetween, variable means interconnecting the 
electrodes of said pair of electron discharge de 
vices for maintaining balanced operation of said 
pair of electron discharge devices, an antenna Sys 
tem and means for fixing the transmission chair 
acteristics of said antenna system while selectively 
connecting said antenna, system directly to either 
of said units. . . . . . . 

8. In a signaling transmission system, a source 
of high-frequency energy, a power amplifier, a ra 
diating circuit, a push-pull power amplifier Sys 
tern connectible with said radiating circuit and a 
connection between said first mentioned power 
amplifier and said push-pull power amplifier in 
cluding a variable capacity element for control 
ing the coupling between said aimplifiers and 
switching means connected with said radiating 
circuit forestablishing connection selectively with 
the output of said first inentioned power airpli 
fier or the output of said push-pull power ampli 
fier and simultaneously fixing the transmission 
characteristics of said radiation System. 

9. In a high frequency signaling System, a 
source of high frequency oscillations, a power 

galanced operation thereof, a vari 
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amplifier connected with said Source, a radiating 
system, a push-pull ainplifier connectable With 
said radiating system, 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 coul 
pling system and Switching means connected with 150 
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said radiating circuit for establishing connection 
selectively with the output of said first mentioned 
power amplifier or the output of Said push-pull 
power amplifier and simultaneously fixing the 
transmission characteristics of said radiation SyS 
tem. . 

10. In a radio transmission. System, a high fre 
quency oscillator, a low power unsymmetrical an 
plification circuit connected with said oscillator, 
a high power symmetrical anplification circuit 
connectible with the output of said unsymmetri 
"cal amplification circuit, a radiation circuit in 
cluding a doublet antenna, Switching means ar 
ranged for selectively 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 unsyria 
metrical amplification circuit, the other side of 
said unsymmetrical amplification circuit being 
connected to ground. 

11. A signaling system comprising a high fre 
quency oscillator, an unsymmetrical amplifica 
tion circuit connected with said oscillator and 
having one side thereof connected to ground, a 
symmetrical amplification circuit connectible 
with said unsymmetrical amplification circuit, a 
doublet antenna, switching means for connecting 
said doublet antenna to the output of said sym 
metrical amplification circuit said Switching 
means being operative for disconnecting said dou 
blet antenna, 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 symmetrical amplification circuit when said 
unsymmetrical amplification circuit is directly. 
connected with said converted capacity antenna. 

12. In a signaling systern, a high frequency os 
cillator, an unsymmetrical annplification circuit, 
connected with said oscillator, and having one side 
thereof connected to ground, a symmetrical am 
plification circuit, a radiation system, switching 
means for connecting said unsymmetrical ampli 
fication circuit with the input of said symmetrical 
amplification circuit and establishing connection 
between the output of said symmetrical amplifi 
cation circuit and said radiation circuit, and 
means for disconnecting the aforesaid connec 
tions and modifying the connections of said radi 
ation circuit and establishing connection between 
said modified radiation circuit and the unground 
ed side of the output of said unsymmetrical am 
plification circuit. 
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13. In a signaling System, a radiation circuit, 
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inciuding a doublet antenna, a selector Switch 
having a pair of arms operative over a set of Con 
tacts, a connection between one portion of Said 
doublet antenna, and One of Said SWitch aims, a 
connection between the other portion of said 
doublet antenna, and the other of said Switch 
arms, a high frequency OScillator, an unsyn 
metrical power amplifier connected with said 
high frequency oscillator, switching means for 
establishing connection between the output of 
said unsymmetrical power amplifier and Selected 
sets of the contacts adjacent said Switch arms, a 
Syrametrical power aniplifier coupled with the 
output of said unsymmetrical power amplifier, a 
coupling inductance in the output of said Sym 

setrical airplifier, and connections between taps 
on said coupling inductance and selected con 
tacts adjacent said Switch arms whereby move 
neit of Said SWitch annis OVer Said SetS. Of Con 
tacts establish connections between the portions 
of said doublet antenna, and the taps on said cou 
piing inductance, or establish a shunt path be 
tween the poitions of Said doublet antenna, 2nd 
an electrical connection therebetween With one 
Side of Said unsymmetrical power amplifier. 

14. In a Siginal 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 
portioia of Said doublet antenina, 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 transirission circuit including an un 
Syninetirical power anpifier and a symmetrical 
pOWer amplifier, a connection to ground from 
One side of said unsymmetrical power amplifier 
1833)s coupling the output of said unsym 
Inetrical power amplifier with the input of 
Said Symmetrical power amplifier, switching 
means between one side of the output of 
said unsymmetrical power amplifier and se 
lected sets of contacts adjacent each of said 
SWitch arms, connections between said sets 
of contacts whereby the portions of said doublet 
antenna are electrically connected when said 
Switch arms are noved to positions on the said 
Sets of contacts, a coupling inductance in the out 
put of Said Synthetirical amplifier, an independ 
ent contact individual to each of said switch arms 
and a tap extending between each of the inde 
pendent contacts and points on said coupling in 
ductance whereby said antenna, portions operate 
as a doublet in connection with said symmetrical 
amplifier or as a capacity antenna in connection 
with said unsymmetrical amplifier. 

LOUIS. A. GEEHARD. 
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