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MODULATING SYSTEM 

SFrederick B. Llewelyn, Montclair, N. S., assigner 
to Beil Telephone Laboratories, Encorporated, 
New York, N. Y., a corporation of New York 

Appelication January 7, 1932. Seria No. 585,86 
2 Cains. 

ihis invention relates to modulating Systems 
Of the Space discharge type, and more particular 
ly to modulators in which the carrier wave is 
balanced out, or Suppressed. 

Heretofore balanced modulators have been en 
ployed extensively in Systenins using frequencies 
Which are relatively low, for example, up to 50,000 
Cycles per Second but to a much less extent at 
higher frequencies. In the use of Such modula 
tors at the frequencies connon in radio con 
inunication Systems including both long Wave and 
short Wave Systeins, difficulty is encountered in 
neeting certain requirements easily Satisfied at 
the lower frequencies. One such requirement is 
that the carrier Wave be Supplied through a cir 
cuit Which can be adjusted Substantially inde 
pendently of the output circuit which transmits 
the modulated Wave. It is essential that both the 
frequency and amplitude of the carrier wave 
Supplied to the nodulator be maintained Very 
constant and this adjustment should not be dis 
tribed by ainy adjustments or variations which 
may take place in the output circuit. At high 
frequencies, it is desirable that there should be 
a compiete segregation of the respective circuits, 
which are provided for the carrier wave, the mod 
ulating current and the modulated output. It is 
further desirable in most cases to conserve the 
energy of the nodulating current by preventing 
Undue absorption of energy from the modulating 
current when it is applied to the modulator. 

In accordance with the present invention, a 
balanced Odliator is provided, conprising tWO 
electric discharge tubes, each of which contains 
in addition to the Cathode, the anode and a con 
trol grid, a fourth electrode constituting a Screen 
grid which Shields the anode from the control 
grid. The Screen grid Serves at the same time as 
a second control grid to which one of the input 
waves may be applied. m 
The invention is described in detail hereinafter 

in connection. With the accompanying dra Wing in 
Wich: 

Figs. 1, 2 and 3 represent schematically several 
balanced modulator circuits embodying the in 
vention. 

Referring to Fig. , tWO electric discharge tubes 
11 and 12 are connected in a Symmetrical or bal 
anced arrangement. Each tube contains a cath 
Ode 13, a control grid 14, an anode 15, and a 
Screen grid 16 adapted to electrostatically shield 
the anode 5 from the control grid 14. The cath 
Ode 13 is a SSumed to be activated in any suitable 
manner. The control grid is negatively polarized 

(C. 79-7) 

while the screen grid and plate are positively 
polarized. 
A Carrier Source 23 is connected to the primary 

terminals A of a three-winding transformer 17, 
Which is adapted to couple the Source to the two 
Control grids 14, 14 in opposite phase. A signal 
Source 24 is connected to the primary terminals 
C of a Second three-Winding transformer 9 
adapted to couple the signal source to the screen 
grids 16, 16. in Opposite phase. A tWO-Winding 
transformer 22 is arranged to respond to the 
Sun of the plate currents of the two tubes, the 
Sunnation current being made available at the 
pair Of teriniinals F. Due to the balanced air 
rangement of the circuits the carrier is suppressed 
at F, While in Odulation productS or Sidebands are 
delivered to these terminals. 

Fig. 2 ShoWS a Second balanced innodulating sys 
ten in Which the carrier Source 23 is connegted 
at B to the input terminals of a two-Winding 
trainSforiner i8 which is adapted for coupling to 
the COIntrol grids 4, 14 in like phase. The sig 
nal Source 24 is applied at C through the trans 
former 19 to the screen grids 16, i6 in opposite 
phase. The modulated output is available at 
Efron a transformer 21 and due to the balanced 
arrangenilent the Unnodulated carrier is Sup 
preSSed in the output circuit. The carrie Source 
and the Output circuit are substantially isolated 
fron each other by the screening effects of the 
Screen giid tuies. In this arrangement, the 
Screen grid is negatively polarized while the con 
to grid is positively polarized. 

Fig. 3 Shows still another arrangement, in 
which the Signal Source is applied at A to excite 
the control grids in Opposite phase and the car 
Iriei Source is applied at D through a transformer 
20, to the Screen grids in like phase. As in the 
circuit of Fig. 2 the carrier is suppressed in the 
output circuit at E. The control grids are pref 
erably negatively polarized in order to prevent 
undue absorption of the signal currents. 
Analogous aria ageinents employing three-ee 

ment discharge devices aire shown in U. S. Patent 
1,463,795, issued August 7, 1923 to J. R. Carson, 
but in the System of the present, invention it is 
not neceSSaly to Superimpose the input and out 
put circuitS upon a single pair of tube elements, 
there being available the additional circuit en 
ploying the pair of Screen grids. Separate cir 
cuits are thus provided for the carrier input, the 
Signal input and the Inodulated output, respec 
tively. The plate circuits are also substantially 
isolated from the control grid circuits by the 
Screen grids interposed between. Accordingly, 
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the circuits of terminals A aind B are capable of 
adjustment without affecting the circuits E and 
F, and vice versa. The degree of independence 
between the screen grid circuits and the plate 
circuitS is somewhat less than between the co 
trol grids and the plates but is nevertheless fairly 
Satisfactory. The Screen grid circuits are also 
independent of the control grid circuits to a large 
extent. 
The arrangelinent of polarizing potentials 

ShoWin in Fig. 2 is advantageous When the Signal 
source is to be connected to the Screen grids. 
In order to prevent excessive loss due to absorp 
tion of Signal currents in the Screen grid circuit 
the impedance of that circuit is increased by neg 
atively polarizing the screen grid. When this is 
done it is necessary to polarize the control grid 
positively in order to neutralize the effect of the 
Space charge in the neighborhood of the cathode 
and prevent blocking of the tube. 
What is claimed is: 
1. A modulating System comprising a space 

discharge tube having a cathode, an anode, a 
control grid and a Screen grid, a Source of car 
rier waves and an output circuit connected to 
the control grid and the anode, respectively, to 
Secure Substantial isolation of Said Source from 
said output circuit by virtue of the screening 

1,926,875 
effect of the screen grid, a source of modulating 
currents in circuit with the Screen glid, Said 
Screen grid being negatively polarized to Sub 
stantially prevent absorption of modulating cur 
rents in said tube, and a Source of positive po 
larizing potential connected to the control grid 
to offset the blocking effect of Space charge in 
the neighborhood of the cathode. 

2. A balanced modulating Systern of the Sup 
pressed carrier type comprising a pair of electric 
discharge tubes, each including a cathode, all 
anode, a control glid and a Screen grid, means 
for impressing a negative biasing potential upon 
the Screen grids, a Source of modulating voltage, 
means for connecting said Source in opposite 
phase relation to the respective Scleen grids, 
means for in pressing a positive biasing potential 
upon the control grids to counteract the effect 
of Space charge in the neighborhood of the 
cathodes, a Soulce of carrier waves, means for 
connecting Said Carlier Wave Source in like phase 
relation to the respective control grids, and a 
divided output circuit connected to the anodes, 
said output circuit being substantially prevented 
from reacting upcin Said control grids by the 
Screening effect of Said Screen grids. 
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