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This invention relates to carrier wave signal 
transmitting apparatus and more specifically to 
such apparatus arranged to operate with maxi mum overal efficiency. 

In general, there exist grid modulated radio 
frequency amplifiers having two channels, the 
final stages of which are interconnected by an im 
pedance inversion network. The final amplifier 
in one channel, called the "carrier' channel, Op 
erates throughout the modulation range. The 
final amplifier in the other channel, called the 
"peak' channel operates only when the modula 
tion voltage exceeds approximately 50% of its 
maximum amplitude, The peak final amplifier 
not only supplies power to augment that from 
the carrier final amplifier but also acts as a vari 
able load, which, when reflected through the in 
pedance inversion network causes a reduction in 
the load resistance on the Carrier amplifier and 
a corresponding increase in the power output from that stage. 
Such an arrangement was described by F. E. 

Terman in the Proceedings of the Institute of 
Radio Engineers for August, 1938. 
The principal object of this invention is to pro 

wide improvements in the high efficiency grid 
nodulated amplifier which allow increased effi 
ciency of the modulating stages and consequent 
increased overall efficiency of the signal trans 
mitter, in addition to increasing the flodelity of the transmitted signals. 

It is another object of this invention to provide 
a signal modulated carrier wave transmitter hav ing increased overall efficiency. 
A still further object of this invention is to 

provide such a transmitter of signal information 
which transmits that information with maximum fidelity. 
These improvements make the signal transmit 

ter especially adapted to the transmission of tele 
vision or "video' signals. Therefore, this inven 
tion will be discussed in terms of a transmitter 
of video signals although the applicability of the 
invention is not so confined. 
The features of the present invention which are 

believed to be novel are set forth with particu 
larity in the appended claims. The present in 
vention itself, both as to its organization and 
manner of operation, together with further ob 
jects and advantages thereof may best be under 
stood by reference to the following description 
taken in connection with accompanying drawings in which: 
Figure 1 is a block diagram of a signal modu 
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lated radio transmitter embodying the features of this invention; 
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Figure 2 is a detailed circuit diagram of a por 
tion of the transmitter of Figure l; 

Figure 3 is a drawing of an element of the cir cuit of Figure 2; and 
Figure 4 is a detailed circuit diagram of another 

portion of the transmitter of Figure 1. 
In Figure 1 carrier final amplifier and peak 

final amplifier 2 are driven by carrier driver am 
plifier 3 and peak driver amplifier 4 through car 
rier transformer 5 and peak transformer 6, re 
spectively. Carrier driver amplifier 3 and peak 
driver anplifier 4 are constant voltage amplifiers. 
By the term constant voltage amplifier is meant 
one which is self-biased and driven sufficiently 
hard to cause it to operate in the class C region. 
In class C operation the grid of the amplifier 
tube is biased to several times the potential re 
quired to cut off plate current in the tube, and 
only the peaks of the driving voltage are ampli 
fled. As the load resistance varies the self-bias 
varies and a change in plate current occurs 
which compensates the change in load resistance, 
with the result that the load voltage remains es Sentially constant. 

In combination with stepdown transformers 
5 and 6, driver amplifiers 3 and 4 form a source 
of extremely constant driving voltage despite 
variations in their load which is formed by car 
rier final amplifier and peak final amplifier 2, 
respectively. The load on the driver amplifiers 
varies because the final amplifiers are grid modu 
lated throughout a wide modulation range by 
signals from carrier modulator T and peak modul 
lator 8. The use of constant voltage amplifiers 
for drivnig both the final amplifier stages aids 
in the elimination of amplitude distortion of the modulating signal. 
By incorporating limiting circuits in carrier 

modulator it is made to supply only those modu 
lating signals which lie in the range from 0 to ap 
proximateyl 50% of the maximum amplitude of 
modulating signals. The amplitude of the modu 
lating signals applied to peak final amplifier 2 by 
peak modulator 8 are from approximately 50% 
to 100% of the maximum amplitude of the modu lating signals. 

It is seen from the foregoing description that 
the term "limiting" includes both top and bot 
tom clipping; in other words, specifically con 
fining the range of signals which will be ampli fled. 

When this invention is embodied in a black 
white" television or "video" transmitter, carrier 
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Anal amplifier transmits signals corresponding 
to the white to gray portions of the overall tele 
vision picture. Peak final amplifier 2 transmits 
the gray to black portions of the television pic 
ture, and in addition, transmits the synchroniza 
tion impulses. As a result of this amplitude splitting of the 
modulating signal, each of the modulating chan 
nels operates over a narrowed dynamic range, 
with the result that each operates with a consid 
erably higher average efficiency than could be 
realized with a single channel amplifier. Fur 
thermore, the linearity of power output with 
modulating power is retained and amplitude dis 
tortion is prevented. The grid limiting circuits assure a constant 
maximum dynamic modulating signal range and 
thus prevent the distortion of the modulating 
signals which occurs when the power output from 
final amplifiers and 2 corresponding to a given 
reference point on the modulating signal is not 
constant from signal to signal, Final amplifiers f and 2 are coupled together 
by a compact transmission line impedance in 
verter 9 and peak final amplifier 2 is biased so it 
remains inoperative until the level of the modul 
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lating signals exceeds approximately 50% of the 
maximum amplitude of the modulating signals, 
with the result that both stages operate at rela 
tively high efficiency and the linearity of power 
output with modulation is retained. Amplitude 
disortion of the modulating Signal is thus pre 
vented. In Figure 2, in detail, radio frequency voltage 
at the desired frequency from an appropriate 
source O is applied simultaneously to inductance 

30 

and transmission line 2. The excitation volt 
age applied to grids 3 and 4 of vacuum tubes 
5 and 6 from grid coil T is in time phase quad 

rature with the voltage applied to grids 8 and f 9 
of vacuum tubes 20 and 2 through link 22 and 
grid coil 23, because the electrical length of trans 
mission line 2 is one-quarter wavelength or 90 
electrical degrees at the carrier frequency. These 
excitation voltages are of sufficient amplitude so 
that they drive the-grids of amplifier tubes 5, 
6, 20 and 2 in class C operation when the maxi 
mum load appears across the tank circuit of am 
plifiers 3 and 4. Wacuum tubes 5, 6 and 20 and 
2 are connected in a balanced or push-pull ar 
rangement. They are biased to approximately 
twice the plate current cut-off voltage by grid 
current flowing through resistors 24 and 25, re 
spectively. Grid bias source 26 provides a pro 
tective, relatively small, fixed bias which supple 
ments the self-bias. The continuous voltage obtained from plate 
voltage source 27 is applied to plates 28, 29, 30 
and 3 of vacuum tubes 5, 6, 20 and 2 respec 
tively. , Plate inductance 32 resonates with the inherent 
stray capacitance 33 existing between plates 28 
and 29 to provide a purely resistive impedance 
at the carrier frequency. Similarly, plate in 
ductance 34 resonates with the stray capacitance 
35 between plates 30 and 3 at the carrier fre 
quency. Cathode 36 of vacuum tube i5 and cathode 37 
of vacuum tube 6 are heated by current from 
transformer 38 to cause electron emission. Simi 
larly, cathodes 39 and 40 of vacuum tubes 2 and 
2, respectively, are heated by current from trans 
former . Condensers 42 and 43 by-pass radio frequency 
currents around transformer 38. Similarly, con 
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2. 
densers 4 and S by-pass radio frequency cuira 
rents around transformer 4 and prevent degen 
eration. Condensers 46 and 47 neutralize the grid to 
plate capacity of vacuum tubes 5 and , respec 
tively, and prevent self-excited oscillation of the 
circuit containing those tubes. Similarly, con 
densers 8 and 49 neutralize the grid to plate 
capacity of tubes 20 and 2, respectively. 

Indicator 50 is connected between the center 
tap of transformer 38 and ground. Thus indi 
cator 50 measures the flow of plate current to 
tubes 5 and 6. Similarly, indicator 5 meas 
ures the plate current flowing to tubes 20 and 2. 

Step-down transformer 5 is a transmission line 
or its equivalent, one-quarter wavelength long at 
the carrier frequency, effectively terminated by 
a short circuit because of the negligible reactance 
of condensers 52 and 53 at that frequency. 
The impedance looking toward carrier driver 

3 decreases as conductors 54 and 55 are con 
nected to transformer 5 nearer and nearer to 
its short circuiting termination. The exciting 
voltages impressed between cathode 56 of vacuum 
tube 57 and cathode 58 of vacuum tube 59 cor 
respondingly decrease. The combination of self 
biased class C amplifier 3, which itself is capable 
of supplying current to maintain a nearly con 
stant voltage across a varying load, with the im 
pedance step-down transformer 5, provides a 
Source of constant exciting voltage for amplifier 
l, despite variations in the load presented to the 
combination by amplifier as it is grid modu 
lated throughout the dynamic range of the modu 
lating voltages. Similarly, conductors 60 and 6 
are connected to a low impedance point on peak 
step-down transformer 6 and impress an excit 
ing voltage of constant amplitude between cath 
ode 62 of vacuum tube 63, cathode 64 of vacuum 
tube 65, and ground. Inductances 66 and 67, effectively in parallel, 
resonate with the reactance of stray capacitance 
68 at the carrier frequency. Since conductors 54 
and 55 are very short, the input capacitance to 
conductors 54 and 55 measured at their junction 
with step-down transformer 5 is extremely small 
and the broad band characteristics of the source 
of driving current for amplifier f are retained. 
The use of two inductances 67 and 66 permits 

the introduction of filament power for tubes 57 
and 59 from transformer 69 without introducing 
hum modulation of the output signal from am 
plifier . Condensers 70 by-pass radio frequency 
current across filament-cathode 56 and 58 of 
amplifier tubes 57 and 59, respectively. 

Correspondingly, inductances f and T2, effeca 
tively in parallel because of the low reactance of 
by-pass condensers 73 and T4 to carrier frequency 
currents, resonate with stray capacitance 75 at 
the carrier frequency. Cathode heating power is supplied by trans 
former 6 through inductances T and T2 to am 
plifier tubes 63 and 65. Modulating voltages are impressed on grids 7, 
8, 79, and 80 of tubes 57, 59, 63 and 65, respec 

tively. These grids are at ground potential as 
far as voltages at the carrier frequency are con 
cerned. Screen grids 8, 8.2, 83 and 84 are directly 
grounded. By utilizing for amplifier tubes 57, 59, 63 and 
65, tetrodes which have by their construction 
inherently low interellectrode capacitance, and 
low electrode-space capacitance, and, further, 
Operating those tubes as grounded grid amplifiers, 
the cathode to ground, plate to ground, and plate 
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to plate capacitances are kept extremely low, thus increasing the spectrum of frequencies over which the amplifier performs favorably. Fur 
thermore, the need for neutralizing condenses 
is obviated, thus aiding the reduction of circuit capacitance. 

Final plate inductances 85 and 86 resonate With plate to plate capacitances 8T and 88 at the car 
tier frequency to form the plate tank circuits of amplifiers and 2, respectively. 
Radio frequency chokes 89 and 90 isolate radio 

frequency currents from the power supply cir cuits. 
Impedance inverter 9 joins the tank circuits of amplifiers and 2. Electrically, inverter 9 is a transmission line one-quarter wavelength long 

at the carrier frequency. This line has the char: 
acteristic, as its name implies, that the input 
impedance to the line varies inversely as tha terminating impedance on the line. 
As has been explained, up to carrier level (25% of full power) amplifier 2 is inoperative. The 

load terminating inverter 9 under these condi 
tions is simply the impedance of load 9 reflected 
through the transformer formed by mutually 
coupled inductances 86 and 92. This impedance 
is made equal to one-half of the impedance into 
which amplifier should operate at full modula tion for optimum performance. This optimum 
load being called R, the terminating impedance 
up to carrier level is R/2 which reflects as a load 
2R, on carrier amplifier , the characteristic in 
pedance of the transmission line forming inverter 
9 being made equal to R. This high load in 
pedance results in high efficiency for amplifier 
f in the modulation region up to carrier level. 
When peak amplifier 2 begins to supply power, 
the effective load from carrier amplifier f de 
creases and the power output from that stage 
increases. At the 100% modulation level peak 
amplifier I and carrier amplifier 2 are both effec 
tively loaded with the optimum impedance R 
and each is supplying one-half of the total power 
output. It is of particular importance to the 
transmission of visual information with fidelity 
that, even though the efficiency of the final 
amplifier remains high throughout the modula 
tion range, the linearity of the power output with 
modulation is retained and contrast in the signal information is not lost. 
In a particular embodiment of this invention 

the optimum value of R was found to be 4,000 
ohms. Therefore, the required value of the char 
acteristic impedance for the transmission line 
forming inverter 9 was also 4,000 ohms. 
wire or coaxial lines using straight conductors 
rarely have characteristic impedance exceeding 
1,000 ohms because the physical characteristics 
of lines having impedances exceeding that value 
tend to make such lines impractical. 
In Figure 3 impedance inverter 9 includes coiled 

conductors 93 and 94 supported by insulating means 
95 and 96 and separated by a reasonable distance. 
In a particular embodiment of this invention, 
given purely by way of example, this distance 
was 4 inches. By coiling the conductors compos 
ing the transmission line the inductance per unit 
length of the line is increased more rapidly than 
the shunt capacitance is increased, with the result 
that the characteristic impedance of the trans mission line, as given by the equation 

is increased rapidly. The velocity of propagation 
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through the transmission line is given by the 

C 

so that by colling the conductors the velocity of propagation through the line is reduced. 
Since the wavelength within the transmission line is given by the equation 

a 
where W is the velocity of propagation, and f is 
the frequency, reducing V reduces the velocity 
of the propagation and correspondingly reduces 
the wavelength within the line. The required 
physical length of inverter 9 is reduced. A com pact high impedance line is thus provided. 
While the various amplifier stages in the 

preferred embodiment described and illustrated 
have been in push-pull or balanced arrangement, 
it should be understood that it is within the 
scope of this invention, where it is unnecessary to 
use such balanced amplifier stages, to use single 
ended stages, in which case the impedance in 
version network would include a single coiled 
conductor having an electrical length equal to a quarter of the carrier wavelength. 
In Figure 4 the output of modulation voltage 

source 97 is fed to a direct current re-insertion 
circuit 98 including vacuum tubes 99 and 00. 
Here the maximum modulating signal amplitude 
is fixed. The signal output from cathode of 
of vacuum tube 00 in re-insertion circuit 98 is 
split by means of potentiometers 02 and 63 
and fed in-phase to grids 04 and fo5 of vacuum 
tubes fos and 07, which are included in peak 
input amplifier f08 and carrier input amplifier 09, respectively. 
Automatic self-bias is developed across re 

sistors to and f l l in amplifiers 08 and f O9, 
respectively, and the peaks of the modulating 
signal are held at the zero bias level of operation for vacuum tubes 06 and 0. 

Potentiometer 03 is adjusted so that the 
amplitude of the signal applied to grid 04 of 
tube fos is sufficient to allow only the upper (ap 
proximately half) portion of the signal to be 
amplified. The remainder of the signal lies be 
low the grid bias cut-off point and is not repro 
duced in the output of tube 06. As a result, 
the signal amplified by peak input amplifier OB 
contains only the gray and black portions of the 
television picture plus the synchronization tips. 
The amplitude of the modulating signal applied 

to grid f O5 of carrier input amplifier 09 is ad 
justed so that the entire television signal, in 
cluding the white, gray and black portions of 
the television picture and the synchronization tips are amplified. 
An output signal of negative polarity is taken 

from plate 2 of peak input anplifier 08 and is 
coupled through condenser 3 and grid clipping 
resistor f4 to grid 5 of intermediate amplifier 
16. Diode vacuum tube if passes current when the amplitude of the negative signal coupled to 

cathode 8 from plate it 2 exceeds the bias volt 
age impressed on plate 8a of diode 7 by poten 
tioneter f9. When this current flows, a bias 
voltage appears across resistor 20 and prevents 
amplification of any portion of the signal ex 
ceeding a level set by potentiometer 9. The 
position of the synchronization tips is maintained 75 at this level, 
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Similarly, the signals of negative polarity from 
plate 2 of vacuum tube 0 are coupled through 
condenser 22 and grid clipping resistor 23 to 
grid 2 of intermediate amplifier tube 25. 
The output from amplifier foe is also impressed 
on cathode 26 of dode 127 and the negative po 
tential on anode 28 is adjusted by means of po 
tentiometer 29 so that the synchronization tips 
lie beyond the cut-off voltage for amplifier tube 
25, and only the gray and white portions of the 

television picture are amplified. The output signals from plate 30 of interme 
diate amplifier tube is are of positive polarity 
and are coupled through condenser 3 and re 
sistor 32 to grid 33 of peak modulator tube (34. 
If the peaks of the signals impressed on grid 33 
tend to exceed the zero bias operating point for 
the tube, grid current flows and a biasing voltage 
is produced across resistor 35 which is main 
tained at an average value by the combination of 
condenser 3 and resistor 35. As a result of 
the direct current re-insertion action just de 
scribed, the portion of the signal lying below the 
grid bias cut-off voltage increases until once 
again the tips of the modulating signals lie at 
the zero bias level of operation for modulator 
tube f34. In corresponding fashion the signal of positive 
polarity from plate 36 of amplifier tube 25 is 
coupled through condenser 37 and grid resistor 
38 to grid 89 of carrier modulator tube 40. 
The maximum signal amplitude, which corre 
sponds to the gray region of the transmitted tele 
vision picture, is maintained constant at the zero 
bias level of Operation for modulator tube 40 be 
cause of the biasing action of resistor f4 and 
condenser 37, in combination. To assure low capacitance to ground on modul 
lated grids 7, 8, 79 and 80 in final amplifiers 
and 2, and hence, to minimize frequency distore 
tion of the modulating signals, a number of spe 
i features are provided in modulators 34 and 

. . First, the modulators are operated as cathode 
followers which inherently assures low capaci 
tance to ground. Second, the continuous voltage for screen grid 
f2 in peak modulator tube 34 and for screen 
grid 3 in carrier modulator tube 0 is supplied 
from a low capacity power supply 44 which in 
cludes a high frequency oscillator 45, operating 
at 15 kilocycles in a particular embodiment of 
this invention, peak power amplifier 46 and 
carrier power amplifier f47 receiving exciting 
voltage from oscillator 45, and peak and carrier 
rectifiers 48 and 49, respectively. Peak rectifier 48 includes step-up transformer 

50, which has a very low capacity to ground be 
cause so few turns are required on the transform 
er to provide adequate inductive reactance at the 
high supply frequency, rectifier tube 5 across 
which the high voltage from transformer 50 is 
impressed, voltage regulator 52 and filter con 
denser 53. The continuous voltage appearing 
across filter condenser 53 is impressed between 
screen grid 42 and cathode 64 of peak modula 
tor 34. The entire screen voltage supply thus 
has very low capacity to ground which aids in 
producing low capacity to ground for the modu 
lator as a whole. Grid current meter 55 is connected between 
grid load resistor 56 and grid bias source 5, 
which results in the addition of minimum capacir 
tance between grids 79 and 80 of peak final an 
plifier tubes 63 and 65, and ground. 
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8 
Similarly, carrier rectifer 49 includes step-up 

transformer 58, rectifier tube 59, across which 
the high voltage from transformer 58 is im 
pressed, voltage regulator f0, which maintains 
a constant output voltage from the rectifer, and 
filter condenser 6, which aids in eliminating 
ripple from the continuous voltage delivered by 
the rectifer. The voltage appearing across filter 
condenser 6 is applied between screen grid 43 
of carrier modulator 40 and cathode 62 of that 
same tube. Carrier grid current meter 63 is connected be 
tween grid load resistor 64 and the negative ter 
minal of bias supply 57, to minimize the capaci 
tance shunted between grids T1 and T8, and 
ground. While particular embodiments of the present 
invention have been shown and described, it will 
be obvious to those skilled in the art that changes 
and modifications may be made without depart 
ing from this invention in its broader aspects, 
and, therefore, the aim in the appended claims 
is to cover all such changes and modifications as 
fall within the true Spirit and scope of this in 
vention. 
I claim: 1. The combination, in a device for transmit 

ting signals having amplitude variations, of a 
source of carrier wave voltage, a pair of constant 
voltage amplifiers connected to amplify separate 
ly carrier wave voltage from said source, an im 
pedance inversion network, a pair of carrier wave 
final amplifiers respectively driven by said con 
stant voltage amplifiers and having output termi 
nals interconnected by said impedance inversion 
network, a common load connected to one end of 
said network to which said final amplifiers sup 
ply power additively, and means for grid modu 
lating said carrier wave final amplifiers accord 
ing to said variations. 2. A high efficiency transmitter of signals hav 
ing amplitude variations, including a source of 
carrier wave voltage; a pair of constant voltage 
amplifiers each excited by said source; a 90° 
phase shifting network interposed between one 
of said constant voltage amplifiers and said 
source to cause said amplifiers to be excited in 
time phase quadrature; an impedance inversion 
network; a pair of final amplifiers, including 
vacuum tubes having plate, grid and cathode ele 
ments, driven by said constant voltage amplifiers, 
for individually amplifying over contiguous por 
tions of the maximum amplitude range of said 
signal variations, and interconnected by said im 
pedance inversion network; a load connected to 
one end of said network, whereby said load re 
ceives power additively from said final amplifier; 
identical impedance step-down transformers re 
spectively arranged to couple said constant volt 
age amplifiers to said final amplifiers to effect in 
creased constancy of the driving voltage for said 
final amplifiers; and means for modulating the 
grid of each of said final amplifiers according to 
said signals over respective portions of the maxi 
mum amplitude range of said signals. 

3. A transmitter of signals having amplitude 
variations including means for generating a car 
rier wave and means for modulating the amplitude 
of said carrier wave according to Said variations, 
said first means including a source of carrier 
waves, a constant voltage amplifier connected to 
said source, a second constant voltage amplifier 
and a 90° phase shifting network connected be 
tween said second constant voltage amplifier and 
said source, a pair of impedance step-down trans 
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formers, a pair of final amplifiers cathode cours 
pled to said constant voltage amplifiers through 
said impedance step-down transformers, a con 
mon impedance inversion network connected ber 
tween the plate circuits of said final amplifiers, 
and a load coupled to the plate circuit of the 
final amplifier associated with said second con 
stant voltage amplifier, said means for modul 
lating said carrier wave generator including a 
source of signal voltage, a direct current rein 
sertion circuit excited from said signal source 
and arranged to limit the maximum amplitude of 
said signal voltage, a pair of signal amplifiers 
separately driven by said direct current reinser 
tion circuit, one of said signal amplifiers includ 
ing means for amplifying substantially only the 
lower amplitude portion of said signal voltage, 
the other of said amplifiers including means for 
amplifying substantially only the remaining por 
tion of said signal voltage, one of Sald signal am 
plifiers being connected to grid modulate one of 
said final amplifiers and the other signal amplifier 
being connected to grid modulate the remaining final amplifier. 

4. In combination, in a transmitter of signals 
having amplitude variations, a carrier final an 
plifier and a peak final amplifier each adapted to 
be modulated by said signal variations and each 
driven by a constant voltage source, said car 
rier and peak final amplifiers being connected 
to supply power additively to a common load, and 
being adjusted to amplify over contiguous lower 
and upper portions, respectively, of the maximum 
amplitude range of said signal variations, the 
impedance of said load tending to appear to said 
final carrier amplifier as increasing as said peak 
amplifier becomes operative, and an impedance 
inversion network connected between said carrier 
final amplifier and said peak final amplifier, said 
impedance inversion network including at least 
one coiled conductor having its terminals respec 
tively connected with said final amplifiers, where 
by the load impedance appears as decreasing at 
the carrier final amplifier as said peak final ame plifier becomes operative. 

5. A transmitter of signals having amplitude 
variations including means for generating a car 
rier wave and means for modulating the ampli 
tude of said carrier wave according to said vari 
ations, said first mentioned means including a 
source of carrier waves, a constant voltage am 
plifier connected to said source, a second con 
stant voltage amplifier and a 90° phase shifting 
network connected between said second constant 
voltage amplifier and said source, a pair of final 
amplifiers coupled to said constant voltage am 
plifiers through respective impedance step-down 
transformers, a common impedance inversion net 
work connected between the plate circuits of Said 
final amplifiers, and a load coupled to the plate 
circuit of the final amplifier associated with said 
second constant voltage amplifier, said means for 
modulating said carrier wave generator including 
a source of signal voltage, a direct current rein 
sertion circuit excited from said signal source 
and arranged to limit the maximum amplitude of 
Said signal voltage, a pair of signal amplifiers 
separately driven by said direct current reinser 
tion circuit, one of said signal amplifiers includ 
ing means for limiting the amplification therein 
to Substantially only a portion of the signal from 
said signal source and the other of said signal 
amplifiers including means for limiting the am 
plification therein to substantially only the re 
maining portion of said signals, one of said sig 
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O 
nal amplifiers being connected to grid modulate 
One of said carrier wave final amplifiers and the 
other signal amplifier being connected to grid 
modulate the remaining carrier wave final am plifier, said signal amplifiers including tetrode 
vacuum tubes, and a low capacity voltage sup 
ply connected to the screen grid electrodes of 
said tetrode vacuum tubes, including a high fre 
quency alternating voltage source, a low capaci 
tance voltage step-up transformer connected to 
said alternating voltage source, and an unground 
ed rectifier connected between said step-up trans 
former and said screen grid electrodes, whereby 
the capacitance shunted between said screen grid 
electrodes and ground is minimized. 

6. A device for supplying to a load signals hav 
ing an plitude variations within a given amplitude 
range comprising: an impedance inversion net 
work connected to said load; a pair of amplifiers 
for individually modulating and amplifying a 
carrier wave signal in accordance with signal 
variations within an assigned portion of said 
range and having output electrodes coupled to the 
opposite ends of said network for supplying sig 
nals additively to said load through said network; 
and separate constant voltage amplifiers con 
nected to drive each of said employed carrier 
amplifiers from a arrier wave source. 

7. A transmitter of signals having amplitude 
variations including means for generating a car 
rier wavr and means for modulating the ampli 
tude of slid carrier wave according to said vari 
ations, said first means including a source of car 
rier waves, a constant voltage amplifier connected 
to said source, a second constant voltage ampli 
fier and a 90° phase shifting network connected 
between said second constant voltage amplifier 
and said source, a pair of impedance step-down 
transformers, a pair of final amplifiers cathode 
coupled to said constant voltage amplifiers, a 
common impedance inversion network connected 
between the plate circuits of said final ampli 
fiers, and a load coupled to the plate circuit of 
the final amplifier associated with said second 

5 constant voltage amplifier, said means for modul 
lating said carrier wave generator including a 
source of signal voltage having variations with 
in a given amplitude range, a direct current rein 
sertion circuit excited from said signal source 
and arranged to limit the maximum amplitude 
of Said signal voltage, a pair of signal amplifiers 
separately driven by said direct current reinser 
tion circuit, one of sail signal amplifiers includ 
ing means for amplifying one portion of said am 
plitude range, the other of said amplifiers in 
cluding means for amplifying another portion of 
said amplitude range, one of said signal ampli 
fiers being connected to grid modulate one of said 
final amplifiers and the other signal amplifier be 
ing connected to grid modulate the remaining final amplifier. 

8. A transmitter of signals having amplitude 
variations within a given maximum amplitude 
range including: a source of carrier wave volt 
age; a pair of constant voltage amplifiers each 
excited by said source; a 90° phase shifting nets 
work interposed between one of said constant 
voltage amplifiers and said source to Cause said 
amplifiers to be excited in time phase quadras 
ture; a pair of impedance step-down transform 
ers; a pair of signal amplifiers, including vacu 
um tubes having grid, anode and Cathode ele 
ments, cathode-coupled through said transform 
ers to said constant voltage amplifiers and Oper 
atting with grids at a fixed reference potential 
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for said carrier voltage; means for limiting an 
plification in each of said final amplifiers to an 
assigned one of different portions of said maxi 
mum amplitude range; an in pedance inversion 
network interconnecting said anode elements of 
said final amplifiers; a load connected to said network for receiving power additively from said 
final amplifiers; and means for modulating the 
grid of each of said final amplifiers according to 
its assigned portion of Said amplitude range of 
signal variations. 9. A transmitter of signals having amplitude 
variations within a given maximum amplitude 
range including: a source of carrier wave voltage; 
a pair of constant voltage amplifiers each excited 
by said source; a 90° phase shifting network in 
terposed between one of said constant voltage 
amplifiers and Sald source to cause said ampli 
fiers to be excited in time phase quadrature; a 
pair of impedance step-down transformers; a 
pair of signal amplifiers, including vacuum tubes 
having grid, anode and cathode elements, cath 
ode-coupled through said transformers to said 
constant voltage amplifiers and operating with 
grids at a fixed reference potential for said car 
rier voltage; an impedance inversion network in 
terconnecting said anode elements of said final 
amplifiers; a load connected to said network for 
receiving power additively from said final ampli 
fiers; and means for effecting grid modulation of 
each of said final amplifiers in accordance with 
an assigned one of different portions of said am 
plitude range of signal variations. 

* 10, A device for Supplying modulated carrier 
wave signals to a load comprising: a source of 
carrier wave voltage; a pair of constant voltage 
amplifiers coupled to said source; a 90° phase 
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12 
shifting network interposed between one of said 
amplifiers and said source; a pair of final ampli 
fiers coupled to and driven by said pair of con 
stant voltage amplifiers; an impedance inverter 
coupled between said final amplifiers and coupled 
to said load for supplying signals additively to 
Said load from said final amplifiers; a source of 
modulating signals having amplitude variations 
within a given maximum amplitude range; 
means for translating different portions of said 
range, including a pair of stabilizing networks 
for establishing a selected amplitude value of 
each of said different portions at a fixed refera 
ence potential; and a pair of modulators associ 
ated with said stabilizing networks and coupled 
to said final amplifiers for effecting modulation 
of each final amplifier in accordance with the 
stabilized modulating signal of an assigned one 
of said portions of said range. 
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