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This invention relates to radio-telegraph re 
ceiving circuits and more particularly to diversity 
receiving circuits for use in radio-telegraph sys 
tems employing different frequencies for marking 
and Spacing signals. V 

It is an object of the invention to provide a 
radio receiving System with improved means for 
detecting noise currents. 

It is also an object of the invention to provide 
a radio receiving system with improved means 
for preventing excessive noise currents from caus 
ing errors in the recording of signals. 

It is also an object of the invention to minimize 
the objectionable effects of fading and to increase 
the reliability of reception in a diversity radio re 
ceiving system. 
An additional object of the invention is to pro 

Wide a diversity radio receiving system with im 
proved means for Selecting among its diversity 
channels that channel which has the best in 
stantaneous signaling conditions. 
Another object is to provide a diversity radio 

receiving system with improved means for sep 
arately detecting noise currents in each of the 
diversity channels. 
A further object is to provide a diversity radio 

receiving System. With improved means for de 
creasing the gain of a channel having poor sig 
naling conditions while increasing the gain of a 
channel having good signaling conditions. 
Another object is to supply a diversity radio re 

ceiving system with means for effectively discon 
necting one of its diversity receiving channels 
whenever the differential between the currents in 
the marking and Spacing paths in that channel 
becomes low due to poor signaling conditions. 

Still another object is to supply the receiving 
relay of a diversity radio receiving system with 
approximately constant current from the signal 
input circuits in spite of variations in signaling 
conditions in the individual input crocuits. 
These and other objects are accomplished by 

means outlined in the following brief description 
of the invention. In a radio receiving system for 
receiving, for example, marking and spacing 
radio-telegraph signals having different frequen 
cies, the received currents of the two frequencies 
are first subjected to amplitude limitation and 
are then selectively amplified in separate ampli 
fiers. An electronic tube is connected to the cen 
ter tap of a large resistance bridged between the 
control grids of the marking and spacing output 
amplifier tubes for detecting average noise cur 
rents. Since the amplitude limitation is per 
formed at a point in the circuit ahead of the re 
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sistance, a change in the amplitude of the noise 
currents represents by itself a change in the Sig 
nal-to-noise ratio. When a poor signal-to-noise 
ratio exists, such as when the signal is weak or 
absent, the differential between the currents in 
the marking and spacing paths becomes low 
thereby increasing the voltage at the center tap 
of the resistance. This causes an increase in the 
plate current of the electronic tube which, in One 
embodiment of the invention, is utilized for en 
ergizing a cut-off relay to remove the voltage nor 
mally applied to the screen grids of the marking 
and spacing output amplifier tubes. This method 
of noise detection is applied to a diversity radio 
receiving system by connecting a similar center 
tapped resistance with corresponding tube and 
relay circuits in each diversity channel. The cut 
off relays in these diversity channels are energized 
differentially to cut off only the noisiest channel 
thereby avoiding the possibility of disabling all 
the diversity channels at the same time. 

In accordance with a modification of the inven 
tion, the receiving relay of a diversity radio re 
ceiving system is supplied with approximately 

25 constant current from the diversity signal input 
circuits by connecting the output of the electronic 
tube, described above, in each diversity channel 
to a series of amplifying tubes. The output of 
these amplifying tubes in each channel is applied 

30 to reduce the screen grid voltage of the output 
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amplifier tubes in that channel and to increase 
the screen grid voltage of the output amplfier 
tubes in the other channel. Thus, noise currents 
in one channel will cause a reduction in the gain 
of that channel and a corresponding increase in 
the gain of the other channel so that the value 
of the combined currents supplied by both chan 
nels to the receiving relay remains approximate 
ly constant. 
Another modification of the invention for Sup 

plying constant current to the receiving relay of 
a diversity radio receiving system, even under 
conditions where fading may occur in One chan 
nel during an absence of noise, comprises em 
ploying a common series resistance in the plate 
supply circuit for each output amplifier tube and 
in the screen grid supply circuit for the corre 
sponding output amplifier tube in the other chan 
nel. This compensates for a weakening of the 
strength of the signals in one channel by causing 
the receiving relay to be provided with approxi 
mately constant current whether one or both of 
the channels is receiving signals because a de 
crease in the plate current of one tube will effect a 
proportional increase in the screen grid voltage of 
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the corresponding tube in the other channel which 
will in turn effect a corresponding reduction in 
the screen grid voltage of the first tube. Thus a 
weakening of the signal strength in one channel 
causes a reduction in the gain of that channel 
and a proportional increase in the gain of the 
other channel independently of the signal-to 
noise ratio in either channel. 
These and other features of the invention are 

more fully described in connection with the fol 
lowing detailed description of the drawings in 
which: 

Fig. 1 shows a radio receiving system for re 
ceiving marking and spacing radio-telegraph sig 
nals and having means for detecting the average 
noise currents present in the marking and spac 
ing paths of the System; -- 

Fig. 2 represents a dual diversity radio receiv 
ing system having means for reducing the gain of 
a noisy channel while correspondingly increasing 
the gain of the other channel in order to provide 
the receiving relay of the system with approxi 
mately constant current during the time that 
signals are being received; 

Fig. 3 represents a modification of the inven 
tion for supplying the receiving relay of a di 
versity radio receiving system with nearly con 
stant current from the diversity signal input cir 
cuits in spite of variations in the signal-to-noise 
ratio; and - . . . . 

Fig. 4 illustrates a dual diversity radio receiv 
ing system provided with the noise detecting cir 
cuit of Fig. 1 and the constant current receiving 
relay circuit of Fig. 3. - 
In Fig. 1 the signal input to a radio-telegraph 

receiving circuit is represented by an antenna. A 
connected to a radio receiver RR, which is con 
nected by a conductor to a current limiter CL. 
The output of the current limiter CL is connected 
to two, parallel band-pass filters 2 and 3 which 
perform the function of separating the marking 
and spacing telegraph signals. In this embodi 
ment of the invention the marking signals have 
a frequency of 2125 cycles and pass through filter 
2, while the spacing signals have a frequency of 
29:15 cycles and pass through filter 3. 

Following filter 2, the marking signals pass 
through an amplifier 4 which may be of any con 
ventional design, such as a thermionic tube. Am 
plifier 4 has its output coupled by a transformer 
5 to a detector 6 which is represented as being a 
full-wave copper-oxide rectifier. The rectifier 
current which has a wave shape similar to the en 
velope of the alternating current signal wave ap 
pears across the resistance 6 and is impressed 
on the control grid of the marking output ther 
mionic amplifier 7 where it is amplified. The 
output of amplifier 7 passes from the plate of the 
tube 7 through the upper Winding of the polar 
ized receiving relay 8 in the teletypewriter station 
equipment 23. This causes, the relay 8 to move its 
armature to its marking contact for controlling 
other apparatus (not shown) in the teletype 
writer station equipment 23 to effect the record 
ing of a marking signal. - 

Similarly, spacing signals travel from filter 3 
through an amplifier 9, and through the trans 
former Q to the spacing detector ?l. The rec 
tified spacing signals appear across the resistance 
2 and are supplied to the control grid of the 
spacing output thernaionic amplifier 12 which has 
its output connected to the lower winding of the 
receiving relay 8 for causing the armature of re 
lay 8 to move to its spacing contact to effect, the 
recording of a spacing signal. - - - 
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2,384,456 
A relatively large resistance in the form of two 

equal series-connected resistances f3 and 4 is 
bridged across the control grids of the marking 
and spacing output amplifier tubes 7 and 2. The 
instantaneous value of the voltage at the mid 
point 7 between the resistances 3 and 4 will 
be the average of the voltages impressed at that 
particular instant upon the grids of the marking 
and spacing output amplifier tubes 7 and 2. A 
center tap 5 connects the mid-point f between 
the resistances f3 and f4 With an electronic tube 
8, which in this particular form of the invention 

is a triode. As the amplitude limitation by the 
current limiter CL is performed at a point in the 
circuit ahead of the detectors 6 and if, a change 
in the amplitude of the noise represents, by itself. 
a change in the signal-to-noise ratio. Thus the 
tube. E8 serves to detect the instantaneous value 
of the average of the noise currents in the mark 
ing and spacing paths. 
For example, when a marking signal well above 

the noise level is received, a voltage will be ap 
plied to the control grid of the marking am 
plifier . This voltage will be equal to the cath 
ode potential which is held at some positive po 
tential. As no rectified Voltage will appear at 
this time across the resistance 2?, the control 
grid of the spacing amplifier 42 will be at ground 
potential and its plate current will be cut off. 
However, the plate current of the marking am 
plifier 7 will be of substantial value and will so 
energize the receiving relay 8 as to cause it to 
Operate its armature to its marking contact. 
Under these conditions, the voltage at the mid 
point will be one-half of the value of the volt 
age Supplied to the control grid of tube 7. Simi 
larly, when a spacing signal well above the noise 
level is received, the voltage conditions described 
above become interchanged between tube 7 and 
tube 2 with the result that the voltage at the 
mid-point f will new have a value equal to one 
half the voltage of the rectified signal applied 
to the control grid of the tube, f2. As these mark 
ing and spacing signals have been assumed to be 
of full strength and well above the noise level, 
the Voltage at the mid-point, remains at the 
Same value as long, as this condition exists re 
gardless of whether the signals are marking or 
spacing. - . 

However, when transmission, and other condi 
tions are such that a poor signal-to-noise ratio 
exists, such as when the signal is weak or ab 
sent, and the noise currents or other interfering 
Waves have frequency values corresponding to 
the signaling frequencies so that they are passed 
through filters 2 and 3, the differential between 
the currents in the marking and spacing paths 
becomes low thereby increasing the voltage at the 
mid-point, T. When a marking signal is re 
eeived under these conditions, the output of the 
Spacing detector i? will not be zero, but will be 
Some positive value depending upon the value of 
the noise currents passed by the spacing filter 3. 
The voltage at the mid-point. T will now not be 
merely one-half that applied to the control grid 
of tube. T, but will have a larger value which is 
equal to the average of the rectified signal cur 
rent applied to the control grid of tube T and 
the rectified noise currents applied to the con 
trol grid of tube. 2. A similar condition will exist. 
When a spacing signal is received. Thus under 
these conditions the Voltage at the mid-point 

will be increased to a larger value than it, was 
When such noise currents were absent. 

AS, this increase in the value of the voltage at 
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the mid-point follows closely, the rise in tele 
graph distortion caused by noise currents, it pro 
vides a means for detecting the existence of high 
distortion conditions due to poor mark-space dis 
crimination. It also provides means for detect 
ing the instantaneous value of the average of the 
noise currents in the marking and Spacing paths 
of a signaling channel. The detecting function 
of tube 8 is not directly responsive to the signal 
to-noise ratio, since an increase in the voltage 
at the mid-point f T represents by itself a change 
in the signal-to-noise ratio. 
This voltage increase can be utilized to perform 

various useful functions. For example, it can 
be applied to the grid of the electronic tube 8 
to effect a proportional increase in its plate cur 
rent. The plate circuit of tube 8 includes the 
operating winding of a polarized cut-off relay 
f 9 which has its biasing winding supplied with 
biasing current from a battery 20. This biasing 
current tends to hold the armature of relay 9 
against its contact as is shown in Fig. 1. Nor 
mally, the plate current of tube 8 is not suffi 
ciently large to overcome the biasing current. 
However, when a poor signal-to-noise ratio exists, 
the differential between the currents in the mark 
ing and spacing paths becomes low due to the 
presence of rectified noise currents and the value 
of the voltage at the mid-point T becomes in 
creased thereby effecting a proportional increase 
in the plate current of tube 8. When this plate 
current becomes large enough to overcome the 
effect of the biasing current, the cut-off relay 
9 will operate its armature away from its con 

tact. This opens the path from battery 22 to 
the Screen grids of the marking and spacing 
output amplifier tubes 7 and f2 so that they 
will remain cut off during the time that ex 
cessive noise currents are present. 
When the strength of the noise currents dimin 

ishes, the value of the voltage at the mid-point 
f7 will be lowered and will effect a proportional 
decrease in the plate current of tube 8. As 
soon as the plate current becomes sufficiently 
low, the biasing current from battery 20 will again 
operate the armature of relay 9 to its contact. 
This closes the path from battery 22 to the 
Screen grids of tubes l and f2 to enable these 
tubes to resume their amplifying functions. Thus 
the deleterious effects, such as errors in the re 
cording of signals, of selective fading or excessive 
noise currents are avoided. 

In Fig. 2 the principles of the invention that 
were described above for detecting the existence 
of high distortion conditions in a radio telegraph 
receiving circuit are shown applied to a dual 
diversity radio receiving system for decreasing 
the gain of the signaling channel having the 
poorer signal-to-noise ratio while increasing the 
gain of the other signaling channel. This sys 
tem is shown to be provided with two separate 
radio receivers 29 f and 202 connected to their 
respective antennas 203 and 204 for receiving 
radio-telegraph signals from the same trans 
mitting station. 
The receiving antennas 203 and 204 are in 

Stalled at different locations for minimizing the 
effects of Selective fading in accordance with the 
principles of space diversity reception. The ad 
Vantage of space diversity reception lies in the 
fact that a fading out of the signals does not 
usually occur at both receiving antennas simul 
taneously. This invention enhances the benefits 
derived from space diversity reception by pre 
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3. 
venting the energy in a channel having a poor 
signal-to-noise ratio due to a faded signal and 
having an output consisting chiefly of noise from 
impairing the reception of signals by the other 
channel. Therefore, one of the objects of the 
circuit shown in Fig. 2 is to use the noise voltage 
detected in each channel for reducing the gain 
in that channel. In other words, if signals in 
one of the channels are decreased in amplitude 
due to fading, that channel may receive con 
siderably more noise or static energy than the 
other channel. . When this occurs, the noise Sup 
pression circuits shown in Fig. 2 will reduce the 
strength of the signals supplied by the noisier 
channel to the windings of the receiving relay 
236 and, at the same time, will increase the 
strength of the signals supplied by the quieter 
channel. . . . . . . - 

. The principal utility of the circuit shown in 
Fig. 2 lies in protecting the system against noise 
in the faded out channel; that is, the noise Sup 
pression circuits function when the signals in one 
of the channels are very weak or have disap 
peared. If the signals were strong, the current 
limiter would suppress most of the noise and no 
other protection would be necessary. If the Sig 
nails were absent and no noise were present, no 
protection would be needed. Therefore the noise 
suppression circuits are of greatest utility when 
the signals are weak or absent and the noise 
is strong. . . . . . . . . . . . 

It can be seen that the first portion of the cir 
cuit of Fig. 2 is similar to that of Fig.1 in that 
the output of the radio receiver 20 in channel 
A is connected to a current limiter 205 which 
has its output connected to the parallel band 
pass filters 206 and 207. Filter 206 passes the 
marking signals having a frequency of 2125 
cycles and filter 207 passes the spacing signals 
having a frequency of 2975 cycles. The marking 
filter 206 has its output connected to an ampli 
fler 208 and a rectifier 209 while the spacing 
filter 207 has its output connected to a similar 
amplifier 210 and rectifier 2. The output of 
the marking rectifier 209 supplies the rectified 
signals to the control grid of the marking output 
amplifier tube 22 and the output of the spacing 
rectifier 2 supplies the control grid of the 
spacing output amplifier tube 2 f3. A center 
tapped resistance consisting of two equal series 
resistances 24 and 25 is bridged across the con 
trol grids of the amplifier tubes 212 and 23. 
A point 26 which is electrically one-half way 
between the control grids of tubes 22 and 2 3 
forms a junction between the resistances 24 and 
25. A conductor 27, which is the center tap 
of the resistance constituted by the resistance 
elements 2 f4 and 2 f5, connects the junction point 
26 to the control grids of two electronic tubes 
28 and 29 in the noise suppression circuit 
NSC. " . . 

In channel B, the radio receiver 202 has its 
Output connected to a current limiter 240. It 
should be noted that the outputs of the radio re 
ceivers 20 and 202 are also connected to an 
automatic frequency control circuit 260. The 
current limiter 240 in channel B has its output 
connected to the parallel marking and spacing 
filters 24 and 242. These filters supply the am 
plifiers 243 and 244 and the detectors 245 and 
246 which, in turn, supply the rectified signals to 
the control grids of the marking and spacing out 
put amplifier tubes 232 and 233. A resistor con 
sisting of the two equal series resistances 247 and 
248 is bridged across the control grids of tubes 

  



4. 
232 and 233. The mid-point, 249 between the re 
sistances 247 and 248 is connected by conductor 
250 to the control grids of two electronic tubes 
25 and 252 in the noise suppression circuit NSC2, 
AS was described above in connection. With the 

description of the operation of Fig. 1, the in 
stantaneous value of the Yeltage at the junction 
point 26 will be the average of the voltages Sup 
plied to the control grids of tubes. 242 and 23 and, 
likewise, the instantaneous value of the voltage 
at the mid-point 249 will be the average of the 
voltages Supplied to the control grids of tubes. 232 
and 233. 
When conditions are such that a poor signal 

to-noise ratio. exists in either the marking or 
Spacing paths of either channel A or B, the volt 
age at the mid-point in such channel will rise 
to a more positive value. As this rise in voltage 
follows closely the rise in telegraph distortion 
caused by the noise, it provides a means for de 
tecting when high distortion conditions exist due 
to poor mark-space discrimination. This rising 
voltage is utilized by the noise suppression cir 
cuits NSC and NSC2 to reduce the rectified cur-, 
rents from a channel when the noise in its output 
becomes excessive and to correspondingly increase 
the rectified currents from the other channel. 
During operation of the system, the rectified 

signals from each channel are combined so... that 
the combined output of the marking output an 
plifier tubes 22 and 232 is supplied over conduc 
tor 235 to the upper winding of the polarized re 
ceiving relay 236 and, alternatively, the combined 
output of the spacing output amplifier tubes 23 
and 233 is supplied over, conductor 237 to the 
lower winding of the relay 236. In the case of a 
marking signal, relay 236 will operate its arma 
ture to its left contact to connect the negative 
pole of battery 238 over the armature of relay 
236, through resistance 254, winding of the polar 
ized receiving relay 255 in the teletypewriter sub 
Scriber's set 256, and then, along conductor 25 
to the mid-point of a potentiometer comprising 
the resistances 258 and 259, Similarly, in the 
case of a spacing signal, relay 236 will operate 
its armature to its right contact to connect the 
positive pole of battery 238 over a corresponding 
path through the winding of the receiving relay 
255 to the mid-point of the potentiometer com 
prising the resistances 258 and 259. 

It can be seen from this that marking signals 
will cause current from battery 238 to flow 
through the circuit to the receiving relay. 255 in 
one direction and that spacing signals will cause 
an equal current to flow in the opposite direc 
tion. Thus the transmission of signals to the 
receiving relay 255 is on a polar signaling, basis, 
If current from a rectifier is used instead of cur 
rent from battery 238, the above-described cir 
cuit will permit the polar transmission of signals 
to the receiving relay 255 to be practically inde 
pendent of ordinary variations in the rectifier 
voltage. - - 

Considering, now the noise suppression circuit, 
NSC, the plate current for tube 218 flows from 
battery 224 and through a resistance 22, which 
is also the series screen resistance for tubes. 212, 
and 2.3, and then along a conductor 220 to the 
plate of tube. 28. Tube. 2fB is...normally biased 
to near cut-off. Ef channel. A becomes noisy some 
of the noise currents will be rectified in the spac 
ing detector 2, while marking signals are being 
rectified in the marking detector. 209, and vice 
versa. As was stated above, this will raise the 
voltage at the junction point 26, and this inr 
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2,384,456. 
creased voltage will be supplied over eonductor 
27 to the control grids of tubes 28 and 28 to 
effect a proportional increase in the plate cur 
rents of these tubes. The increased plate cur 
rent of tube 28 will flow over conductor 220 and 
through the resistsnce 22 and will thereby cause 
an added voltage drop through the resistanee 
22. Since resistance 22 is a series, screen re 
sistance for the marking and Spacing output alm 
plifier tubes 2-2 and 23, the screen voltage and 
plate currents of these tubes will be correspond 
ingly reduced thereby producing a proportional 
reduction in the gain of channel A. with a corre 
sponding reduction in the output Supplied from 
this channel to the receiving relay 236; Thus 
the noise components in channel.A. are suppressed 
in amplitude by an amount proportional to the 
amount of noise. 
The increased voltage at the junction point 

2 f6 is also supplied to the control grid of tube 
29 for proportionally increasing its plate current 
which flows through the resistance 223 to battery 
224. In order to obtain a turn-over in phase 
relation, tube 2-9 is coupled to tube 225, in such 
a manner as to produce an opposite effect in tube 
225. Accordingly, tube 225, which normally has 
a plate current near maximum value, will have 
a decreasing plate current as the voltage at point 
26 increases. This coupling is effected by a po 
tentiometer consisting of two series resistances 
226 and 227, resistance 226 being connected to 
the plate of tube 29 and resistance 227 being. 
connected to ground 228. The mid-point. 229 
between resistances 226 and 227 is connected to 

, the control grid of tube 225. 
The potentiometer consisting of resistances 226 

and 227 is designed to maintain the: potential on 
the Control grid of tube 225 at one-third of that 
on the plate of tube 29. Thus, when the plate 
current of tube 29 flowing through resistance 
223 increases due to the presence of noise in 
channel A, the plate voltage of tube 2 9 will 
decrease and the grid of tube 225 will become 
less positive thereby effecting a corresponding 
decrease in the plate current of tube. 225. The 
circuit elements are so designed that the sum of 
the plate currents of tubes. 28 and 225 remains 
practically constant. 

Plate current for tube 225 passes, along conduc 
tor 230 and through the resistance. 23. to battery. 
253. Resistance 23 is the series, screen resist 
ance for the marking and spacing output ampli 
fier tubes 232 and 233 in channel B, Therefore, 
When the plate current of tube. 225 decreases, the 

5 voltage supplied to the screen grids of tubes 232 
and 233 increases proportionally, and causes. the 
current Supplied by tubes. 232 and 233. to the re 
ceiving relay 236 to be correspondingly increased. 
In other words, the current supplied to the re 
ceiving relay 236 by the noisy channel A. is re 
duced by a certain amount while.the-current sup 
plied by channel B. is increased by the same 
amount So that the result. is that the combined 
current supplied to the receiving relay 236 by 
both channels A and B is maintained at a nearly 
constant value. This suppression of the noise 
currents in channel A also produces a reduction 
in the amount of telegraph distortion due to the 
fact that since the proportion of current supplied 
by the noisy channel A is lowered below the nor 
mal one-half condition, its-noise components are 
not able to cause any appreciable amount of dis 
tortion. 
The noise suppression circuit NSC2 in channel 

B is similarin construction to the noise supprese 
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sion circuit NSC in channel A and its operation 
and function are the same as explained above 
in connection with the description of the noise 
suppression circuit NSC. 

If both channels A and B are equally noisy, 
the potentials of the junction points 26 and 249 
are raised equal amounts so that although the 
plate currents in tubes 28 and 225 in the noise 
suppression circuit. NSC in channel A and the 
plate currents in tubes 25 and 234 in the noise 
suppression circuit NSC2 in channel B will 
change, this change will be symmetrical. There 
fore, both the sum of the plate currents of tubes 
2f 8 and 234 and the sum of the plate currents 
of tubes 25f and 225 will remain constant. Con 
sequently, as no voltage change will occur on the 
screen grids of the marking and spacing output 
amplifier tubes in either channel A or B, no 
suppression will be effected at this time. 

It is to be understood that the forms of the : 
invention shown and described herein are pre 
ferred embodiments disclosed for purposes of ex 
plaining the nature of the invention. The in 
vention is not to be limited to these specific 
forms as it may be applied to other systems, such : 
as interrupted tone or interrupted continuous 
wave Systems provided such Systems had two cur 
rent paths between which a comparison could be 
made of the current values. 
Fading may sometimes occur in some diversity 

receiving Systems on Occasions. When there may 
be little noise effects and the net result of such 
selective fading may be to cause the absence of 
marking or spacing currents in one of the chan 
nels for some period of time. If the marking or 
spacing currents fade out of one channel for a 
period of time and if the receiving relay in the 
teletypewriter station equipment is supplied by 
a simple parallel connection between the two 
channels, then this type of fading may result in 
the armature of the receiving relay being oper 
ated to one of its contacts by the output of two 
channels and to the Opposite contact by current 
from but one channel. If the signal wave-shape 
is rounded considerably, this two-to-one current. 
condition will cause considerable bias of the sig 
nails and increase the distortion. 
To avoid errors in the recording of signals 

which might otherwise becaused by such selec 
tive fading, the circuit shown in Fig. 3 is designed 
to supply constant current to the receiving relay 
355 in the teletypewriter station equipment 3 f6 
even under conditions where fading may occur in 
one channel during the absence of noise currents. 
In the circuit of Fig. 3, signal current of reduced 5 
Strength in One channel effects a decrease in the 
gain. Of that channel and a corresponding increase 
in the gain of the other channel. Although the 
constant current circuit is shown. applied to a 
dual diversity receiving system for receiving ra 
dio-telegraph signals employing waves of dif 
ferent frequencies for marking and spacing sig 
nals, the circuit is not restricted to merely this 
type of signaling system but may be applied to 
various other types of diversity receiving systems 
such as interrupted tone or interrupted contin 
uOlds Wave Systems. 
The System shown in Fig. 3 comprises two 

channels A and Beach having a radio receiver 
39 and 302 for receiving signals from the same 
transmitting station over the separate antennas 
303 and 30 which are located at different points 
in accordance with space diversity principles. 
Each radio receiver has its output connected to a 
current limiter 305 and 306. The output of each. 
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current limiter is connected in parallel to a set 
of marking and spacing filter's 307 and 398 in 
channe A and 309 and 30 in channel B. The 
output of each of these filters is separately ampli 
fied and rectified in separate amplifiers and de 
tectors as was described above in connection with 
the description of the operation of Figs.l. and 2. 
The resulting rectified signal Currents are Sup 
plied to the control grids of the marking and 
spacing output amplifier tubes in each channel, 
tubes 3 and 32 being located in channel A 
and tubes 33 and 34 being located in channel B. 
In order to supply nearly constant current to 

the polarized receiving relay 35 in the teletype 
writer station equipment 3 (6 regardless of dif 
ferences in the strength of the signal currents in 
channels A and B, the plate of each amplifier 
tube is supplied from a battery and through a 
resistance which is common to and in series with 
the supply circuit for the screen grid of the cor 
responding output amplifier tube in the other 
channel. Specifically, the marking output ampli 
fier tube 3 in channel A has its plate connected 
by the conductor 331 through the resistance 37 
to the battery 330 and the supply circuit for the 
screen grid of the marking output amplifier tube 
313 in channel B extends along the conductor 
38 through the common series resistance 3 to 
the battery 330. The screen grid supply circuit 
for tube 3 fi extends along conductor 39 and 
through the resistance 320 to the battery 330 
and the plate of the marking output amplifier 
tube 33 in channel B is connected by conductor 
332 through the common series resistance 320 to 
battery 330. The spacing output amplifier tubes 
3:2 and 3.4 in channels. A and B have their plates 
and screen grids similarly supplied from battery 
330 through the common series resistances 32f 
and 322. 
By thus employing common series resistances 

in the plate and screen grid supply circuits for 
the marking and spacing output amplifier tubes 
in channels A and B, the receiving relay 35 will 
be provided with approximately constant current. 
This is true whether one or both of the channels 
is receiving signals because a decrease in the plate 
current of one output amplifier tube in one chan 
nel will increase the screen grid voltage on the 
corresponding output amplifier tube in the other 
channel which will in turn reduce the screen grid 
voltage on the first tube. In other words, a weak 
ening of the signal strength in one channel 
causes a reduction in the gain of that channel 
and a corresponding proportional increase in the 
gain of the other channel independently of the 
Signal-to-noise ratio. 
For example, a decrease in plate current of the marking output amplifier tube 3 in channel A 

causes a higher screen grid voltage to be applied 
to the marking output amplifier tube 33 in 
channel B. This causes a proportional increase 
in the plate current of tube 3 f3 which, in turn, by 
means of the above-described employment of the 

5 

common series resistances 317 and 320 reduces 
by a proportional amount the screen grid voltage 
applied to the marking output amplifier tube 3 
in channel A. The value of the common series 
resistances is not made high enough to cause 
instability in the normal approximate equal divi 
sion of the relay current supplied by the two 
tubes. The result, however, is that the relay 
current remains approximately the same whether 
both channels are receiving signals or only one is 
receiving signals. The amount of bias caused 
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by the fading out of either the marking or spac 
ing current in one channel is reduced to a Small 
amount. This constant current circuit finds its 
greatest utility in a system using narrow band 
pass filters where the signals are rounded to such 
an extent that large amounts of bias would other 
wise result. 

It should be noted that there is a distinction 
between the method of operation of the circuit 
of Fig. 3 and the circuit of Fig. 2 described above. 
This distinction resides in the fact that in the 
circuit of Fig. 2 the changes in the gain of the 
signaling channels is responsive to changes in 
the strength of the noise currents present in the 
channels, whereas in the circuit of Fig. 3 similar 
changes in the gain of the channels are effected 
in response to changes in the strength of the Sig 
naling currents present in these channels. In 
neither of these circuits is the gain control action 
responsive directly to the signal-to-noise ratio. 

Fig. 4 shows a dual diversity radio-telegraph 
system employing different frequencies for mark 
ing and spacing signals and which combines the 
inventive features of the noise detecting circuit 
shown in Fig. 1 with the constant current re 
ceiving relay circuit of Fig. 3. The circuit ele 
ments function in the same manner as described 
above in connection with the descriptions of the 
operation of the circuits of Figs. 1 and 3. The 
system includes two antennas 40 and 402 located 
at different points for receiving signals from the 
same radio transmitter. These signals are Sup 
plied separately by the antennas 40 and 402 to 
the radio receivers 403 and 404 which are Sep 
arately connected to the current limiters 405 and 
406. The output of each limiter is connected to 
two parallel band-pass filters 407, 408, 409 and 
40 for separating the marking and Spacing 
signals. 

Each filter has its output connected to one of 
the amplifiers 4, 42, 43 and 44 which are 
provided with automatic volume control means 
of any suitable design including the conductors 
45 in the upper channel A and the conductors 
46 in the lower channel B. The outputs of the 
amplifiers are rectified in the detectors 47, 48, 
49 and 420 and the rectified signal currents are 
then Supplied to the control grids of their respec 
tive output amplifier tubes 42, 422, 423 and 424. 
The plates of the marking amplifier tubes 42 
and 423 in channels A and B are connected to 
gether so that their combined output is applied 
to the upper winding of the receiving relay 425 
in the teletypewriter station equipment 426. 
Similarly, the plates of the spacing amplifier 
tubes 422 and 424 are connected together so that 
their combined output is applied to the lower 
winding of the receiving relay 425. 
A center tapped resistance comprising the 

equal series resistors 427 and 428 is bridged across 
the control grids of tubes 421 and 422 in channel 
A and has its mid-point connected to the control 
grid of a triode 429. Likewise, a similar center 
tapped resistance comprising the equal series re 
sistors 430 and 43 is bridged across the control 
grids of tubes 423 and 424 in channel B and has its 
midpoint connected to the control grid of a triode 
432. The plate circuit of tube 429 includes the op 
erating winding of the cut-off relay 434, the non 
operating winding of the cut-off relay 435 and the 
battery 433. The plate circuit of tube 432 in 
cludes the operating winding of relay 435, the 
non-operating winding of relay 434, and the bat 
tery 433. The holding or biasing winding of both 
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relays 434 and 435 is supplied with biasing current 
from battery 45 for holding its armature against 
its contact when the currents from tubes 429 and 
432 are equal. 
As was explained above in connection with the 

description of the operation of the circuit shown 
in Fig. 1, the instantaneous value of the voltage 
at the mid-point between the resistances 42 and 
428 Will be the average of the voltages impressed 
at that particular instant upon the grids of the 
marking and spacing output amplifier tubes 42 
and 422 in channel A. The result is that an ex 
cessive amount of noise inchannel A will increase 
the plate current of tube 429. If the increased 
plate current of tube 429 is greater than the com 
bined value of the currrents in the biasing and 
non-operating windings of relay 434, then relay 
434 will operate its armatures thereby opening 
the paths leading from battery 450 to the screen 
grids of tubes 42 i and 422 so that these tubes will 
remain cut off during the time that excessive noise 
currents are present in channel A. Similarly, if 
excessive noise currents in channel B cause the 
plate current of tube 432 to become greater than 
the combined value of the currents in the biasing 
and non-operating windings of relay 435, then 
relay 435 will operate its armatures thereby open 
ing the paths extending from battery 450 to the 
screen grids of tubes 423 and 424 to cut off these 
tubes during the time that excessive noise cur 
rents are piesent in channel B. This method of 
differentially operating relays 434 and 435 avoids 
the possibility of cutting both channels off at the 
same time and insures that at least one channel 
will always be operative and that Only the channel 
having the poorer noise condition will be disabled 
or cut off. The presence of biasing current in 
the biasing windings of relays 434 and 435 pre 
vents either of these relays from operating unless 
the difference between the plate currents of tubes 
429 and 432 is greater than the value of the bias 
ing current. If this difference is less than the 
value of the biasing current, both channels A and 
B will remain connected to the receiving relay 
425. Likewise, if the plate currents of tubes 429 
and 432 are equal, their difference will be zero 
and the armatures of relays 434 and 435 will re 
main in the condition shown in Fig. 4. 
To provide the receiving relay 425 with approxi 

mately constant current regardless of differences 
in the strength of the signal currents in channels 
A and B which may occur because of selective 
fading during an absence of noise, as explained 
above in connection with the description of the 
operation of Fig. 3, the plate of the marking out 
put amplifier tube 42 in channel A is connected 
through the resistance 438 to battery 450 and the 
Supply circuit for the screen grid of the marking 
output amplifier tube 423 in channel B extends 
along the conductor 439 and through the common 
series resistance 38 to battery. 450. The screen 
grid supply circuit for tube 42 extends along con 
ductor 440 and through the resistance 44 to bat 
tery 450 and the plate of tube 423 in channel B 
is connected through the common series resist 
ance 44t to battery 450. The spacing output am 
plifier tubes 422 and 424 in channels A and B 
have their plates and screen grids similarly sup 
plied from battery 450 through the common series 
resistances 442 and 443. 
By thus employing common series resistances 

in the plate and screen grid supply circuits for 
the marking and spacing output amplifier tubes in 
channels A and B, as was explained above in con 
nection with the description of the operation of 
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the circuit shown in Fig. 3, a decrease in the plate 
current of One Output amplifier tube in one chan 
nel will increase the screen grid voltage on the 
Corresponding output amplifier tube in the other 
channel which will in turn reduce the screen grid 
voltage on the first tube. Thus a weakening of 
the signal strength in one channel causes a reduc 
tion in the gain of that channel and a correspond 
ing proportional increase in the gain of the other 
channel. This is accomplished independently of 
the signal-to-noise ratio. The result is that the 
combined current supplied from channels A and 
B to the receiving relay 425 remains approxi 
mately the same whether both channels are re 
ceiving signals or whether only one is receiving 
signals. 
What is claimed is: 
1. A radio-telegraph receiving system adapted 

to receive marking and spacing signals having 
different frequencies and including in combina 
tion a current limiter, a first band-pass filter for 
passing only waves of the marking frequency, a 
second band-pass filter for passing only waves of 
the Spacing frequency, means for connecting the 
output of the current limiter to said filters in 
parallel, a marking output amplifier tube having 
a Control grid, a Spacing output amplifier tube 
having a control grid, a marking path extending 
from the output of the marking filter to the con 
trol grid of the marking output amplifier tube, 
a spacing path extending from the output of the 
Spacing filter to the control grid of the spacing 
output amplifier tube, and detecting means for 
detecting the instantaneous value of the average 
of the noise currents in the marking and spacing 
paths, Said detecting means comprising two equal 
series-connected resistances bridged between the 
control grids of the marking and spacing output 
amplifier tubes, an electronic tube having at least 
One electrode, and circuit means for connecting 
the mid-point between said resistances to an elec 
trode of Said electronic tube. 

2. A radio-telegraph receiving system adapted 
to receive marking and spacing signals having 
different frequencies and including in combina 
ton a current limiter, a first band-pass filter for 
passing Only waves of the marking frequency, a 
second band-pass filter for passing only waves 
of the spacing frequency, means for connecting 
the output of the current limiter to said filters in 
parallel, a marking output amplifier tube having 
a, control grid and at least one other electrode, a 
Spacing output amplifier tube having a control 
grid and at least one other electrode, each of said 
other electrodes having a supply circuit, a mark 
ing path extending from the output of the mark 
ing filter to the control grid of the marking out 
put amplifier tube, a spacing path extending from 
the output of the spacing filter to the control 
grid of the spacing output amplifier tube, and 
control means for preventing excessive noise cur 
rents from causing errors in the recording of sig 
nals, said control means comprising two equal 
series-connected resistances bridged between the 
control grids of the marking and spacing output 
amplifier tubes, an electronic tube having at least 
two electrodes, circuit means for connecting the 
mid-point between the resistances to one elec 
trode of Said electronic tube, an instrumentality 
for alternatively opening and closing said supply 
circuits to said electrodes of the marking and 
spacing output amplifier tubes, operating means 
for operating said instrumentality in accordance 
with current conditions in said electronic tube, 
and circuit means for electrically connecting said 
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operating means to the other electrode of said 
electronic tube. . . . . . . . . . . . . . . . . . .: 

3. A diversity radio receiving system including 
at least two signal receiving channels, each of 
said channels having detecting means for sep 
arately detecting noise currents, Said. detecting 
means comprising a center tapped resistance 
bridged across at least one of said channels, dis 
abling means for selectively. disabling said re 
ceiving channels individually, and operating 
means for operating the disabling means in re 
sponse to the detection of excessive noise currents 
by said detecting means. 

4. A diversity radio receiving system including 
at least two signal receiving channels and also 
including control means for preventing excessive 
noise currents from causing errors in the record 
ing of signals, said control means comprising a 
plurality of center-tapped resistances each being 
connected across a different channel, electrore 
sponsive means in each channel adapted to effec 
tively disable at least one of said channels, and 
connecting means for connecting the center tap of 
each of said resistances to a different one of said 
electroresponsive means. . . . . 

5. A diversity radio receiving system including 
at least two signal receiving channels, a plural 
ity of current limiters, each of said current lim 
iters being connected into a different channel, de 
tecting means for separately detecting noise cur 
rents in each channel, said detecting means com 
prising a plurality of electroresponsive means, a 
center tapped resistance bridged across each 
channel at a point subsequent to the current lim 
iter in each channel, connecting means for con 
necting the center tap of each resistance to a dif 
ferent one of said electroresponsive means, dis 
abling means for selectively disabling said chan 
nels individually, and operating means for oper 
ating the disabling means to disable the channel 
having the most noise currents at a particular in 
stant as determined by the detection of noise 
currents by said detecting means. 6. A radio-telegraph receiving system for re 
ceiving marking and spacing telegraph signals 
having different frequencies, filter means for 
separating the marking and spacing signals, first 
rectifying means for separately rectifying the 
marking signals, second rectifying means for sep 
arately rectifying the spacing signals, and detect 
ing means for detecting when the differential be 
tween the rectified currents from said rectifiers 
becomes low, said detecting means comprising a 
center tapped resistance bridged between the out 
puts of both of said rectifiers. - 

7. A radio-telegraph receiving system for re 
ceiving marking and spacing telegraph signals 
having different frequencies, filter means for sep 
arating the marking and Spacing signals, first 
rectifying means for separately rectifying the 
marking signals, second rectifying means for 
separately rectifying the spacing signals, a first 
amplifier tube having an electrode connected to 
the output of the first rectifying means, a second 
amplifying tube having an electrode connected to 
the output of the second rectifying means, a 
center tapped resistance bridged between said 
electrodes, detecting means connected to the cen 

) ter tap of said resistance for detecting when the 
differential between the rectified currents from 
said rectifying means becomeslow, control means 
adapted to render said amplifier tubes incapable 

3 of producing anode-cathode current flow, and 
5 governing means for governing the operation of 
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said control means in accordance with the detec 
tion performed by said detecting means. 

8. A diversity radio-telegraph receiving System 
for receiving marking and spacing telegraph sig 
nals having different frequencies, said System in 
cluding at least two diversity receiving circuits 
each comprising filter means for separating the 
marking and spacing signals, first rectifying 
means in each circuit for separately rectifying 
marking signals, second rectifying means in each 
circuit for separately rectifying spacing signals, 
a marking amplifier tube in each circuit Con 
nected to said first rectifying means, a Spacing 
amplifier tube in each circuit connected to said 
second rectifying means, each of said tubes hav 
ing a screen grid and an anode, a receiving relay 
for effecting the recording of said signals, said 
relay having at least two windings, first con 
necting means for jointly connecting the anodes 
of the marking amplifier tubes of both circuits to 
one winding of said receiving relay, Second con 
necting means for jointly connecting the anodes 
of the spacing amplifier tubes of both circuits to 
another winding of said receiving relay, and con 
trol means for supplying constant current to the 2: 
windings of the receiving relay for avoiding dele 
terious effects caused by selective fading of the 
telegraph signals, said control means including 
a plurality of resistances for separately coupling 
the anode of each amplifier tube to the screen ; 
grid of the corresponding amplifier tube in the 
other diversity receiving circuit. 

9. A diversity radio receiving System having at 
least two diversity receiving circuits for receiving 
signals, each of said diversity receiving circuits 3 
having detecting means for detecting noise cur 
rents in each circuit separately, and control 
means for reducing the gain in a noisy diversity 
receiving circuit and for correspondingly increas 
ing the gain in another diversity receiving circuit 
in response to the detection of noise currents by 
said detecting means, said control means includ 
ing a plurality of electronic tubes connected in 
each diversity receiving circuit, each of said tubes 
having a plurality of electrodes, and coupling 
means for coupling an electrode of at least one 
tube in each circuit with an electrode of at least 
One tube in the other diversity receiving circuit. 

10. A diversity radio receiving System including 
at least two signal receiving channels, a plurality 
of current limiters, each of Said current limiters 
being connected into a different channel, detect 
ing means for separately detecting noise currents 
in each channel, said detecting means including 
at least two equal Series-Connected resistances : 
bridged across each channel at a point subsequent 
to the current limiter in each channel, disabling 
means for selectively disabling said channels, and 
operating means for operating the disabling 
means to disable all but at least one of the chan 
nels in accordance, with the detection of noise 
currents by said detecting means. 
11. A diversity radio receiving system, having 

a plurality of signal receiving channels, each of 
said channels having detecting means for deriv 
ing a voltage representative of the instantaneous 
value of excessive noise currents present in that 
channel, cut-off means for cutting off said chan 
nels individually, and differential operating 
means for comparing said voltages for selectively 
Operating the cut-off means in accordance with 
the instantaneous noise conditions in the signal 
receiving channels. 

12. A diversity radio receiving system, having 
a plurality of signal receiving channels, each of 
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said channels having detecting means for deriv: 
ing a voltage representative of excessive noise 
currents present in that channel, cut-off means 
for cutting off said channels individually, said 
cut-off means comprising a plurality of differen 
tial relays each having a plurality of windings, 
and operating means for separately applying said 
voltages to different windings of each of Said re 
lays for selectively operating said relays. 

13. A dual diversity radio receiving System corn 
prising two signal receiving channels, each of Said 
channels having detecting means for deriving a 
voltage representative of the instantaneous value 
of excessive noise. Currents in that channel, cut 
off means for cutting off Said channels. alterna 
tively said cut-off means comprising two differen 
tial relays each having a plurality of Windings, 
and circuit means for differentially applying said 
voltages to two windings of each of Said relays 
for operating said relays alternatively in accord 
ance with the instantaneous noise conditions in 
the signal receiving channels. 

14. A dual diversity radio receiving system com 
prising two signal receiving channels, each of 
Said channels including at least one electronic 
amplifier, each of said amplifiers having at least 
One electrode, a current supply circuit extending 
to each of Said electrodes, each of said channels 
having detecting means for deriving a voltage 
representative of the instantaneous value of ex 
cessive noise currents in that channel, disabling 
means for cutting off said current supply circuit 
from Said electrodes alternatively for disabling 
Said amplifiers alternatively in accordance with 
the instantaneous noise conditions in the signal 
receiving channels, and operating means for dif 
ferentially applying said voltages to the disabling 
means for Operating said disabling means. 

15. A diversity radio receiving system having 
a plurality of signal receiving channels, a re 
ceiving relay having an operating winding, means 
for combining the currents in said channels and 
for supplying said combined currents to the wind 
ing of the receiving relay, each of said channels 
having detecting means for deriving a voltage 
representative of the instantaneous value of ex 
cessive noise currents present in that channel, 
regulating means for regulating the currents in 
the channels for stabilizing their combined value 
at an approximately constant amount, and Oper 
ating means for applying said voltages to the 
regulating means for operating said regulating 
means in accordance with the instantaneous noise 
conditions in the signal receiving channels. 

16. A diversity radio receiving system Compris 
ing in combination, a plurality of signal receiv 
ing channels, each of said channels including at 
least one variable gain amplifier, a receiving 
relay having an operating Winding, means for 
combining the currents in said channels and for 
Supplying said combined currents to the winding 
of the receiving relay, each of said channels hav. 
ing detecting means for deriving a voltage repre 
sentative of the instantaneous value of excessive 
noise currents present in that channel, control 
means for varying the gain of said amplifiers for 
stabilizing their combined output currents at an 
approximately constant amount, and operating 
means for applying said voltages to the control 
means for Operating said control means in ac 
Cordance with instantaneous noise conditions in 
the signal receiving channels. 

17. A diversity radio receiving system compris 
ing in combination a plurality of signal receiv 
ing channels, each of said channels including at 
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least one variable gain amplifier, a receiving relay 
having an operating Winding, means for combin 
ing the currents in said channels...and for Sup 
plying Said compined currents to the Windings of 
(ne receiving relay, each, Qi Said channels having 
detecting means for deriving a voltage represen 
tative OI the instantaneous: value of noise cur 
rents present in that channel, control means for 
reducing the gain or the amplifier. In a noisy 
Channel and for Correspondingly increasing the 
gain of the amplier - ln: anoLiner. Channel. IOT 
stabilizing their Onoined. Qutput currents at an 
approximately constant amount, and operating 
nieans for applying Said Voltages to the control 
neans for operating Sald control means in accord 
ance With the instantaneous noise conultions in 
tne Signal receiving channels. 

18. A diversity radio receiving Systen compris 
ing in complinatilon, a plurality of Signal receiving 
ChanneiS, each OI Sald Channels lincluding at leaSt 
One Varla-ole gain amplifier and detecting means 
iOr dellWing a WOitage representative of the lin 
Santaneous value of excessive noise currents 
present in that channel, regulatling means lor 
reducing the gain of the amplifier in a channel 
lin WillCn eXCeSSlWe 10lSe Curer CS are pleSen, and 
IUCOreSQOCIngly liceaSling Line gain Orlean 
pil Tier in another of Sald Channels, Salu regulat 
ng IIleanS COIllSling a plurally O, nutleiec 
l'Ode eleCil'OIC UlloeS, and Opela Lling nearlS iOl 
applying the Voitage derived in One OI Sala chain 
Ile IS UO an electOde OI all leaSU a firSt. One of 
Sald tubeS and IOr applying the voltage Cuerveu 
in another of Said crlannels to an electrode of 
at least a Second One of Sald tubes 1 or controLing 
the Cuirent IloW in Saldi tupes in accoruance witn. 
the linStantaneous noise conditions in said chan 
neS. 

ls. A diversity radio receiving system compris 
ing in con?olination a plurally of signal receiving 
Urlainnels, each of Said channels including at least 
One Warla Ole galin multielectrode electronic am 
plifier and detecting means for deriving a voltage 
representative of the instantaneous value of ex 
cessive noise current present in that channel, 
regulating means for reducing the gain of the 
amplifier in a channel in which excessive noise 
turrents are present and for correspondingly in 
Creasing the gain of the amplifier in another of 
Sald channels, Said regulating means comprising 
a plurality of multielectrode electronic tubes, 
Operating means for applying the voltage derived 
in one of Said channels to an electrode of at least 
a first one of Said tubes and for applying the 
voltage derived in another of Said channels to 
an electrode of at least a second one of said tubes 
for controlling the current flow in said tubes 
in accordance With the instantaneous noise con 
ditions in Said channels, and control means for 
connecting another electrode of Said first one of 
said tubes to an electrode of one of said ampli 
fiers and for connecting another electrode of Said 
second one of said tubes to an electrode of an 
other of said amplifiers. 

20. A dual diversity radio telegraph receiving 
system comprising two signal receiving channels 
for receiving marking and Spacing signals having 
different frequencies, each of Said channels hav 
ing a first band-paSS filter for paSSing only Waves 
of the marking frequency and a second band 
pass filter for passing only Waves of the Spacing 
frequency, each of said channels also having a 
marking output amplifier tube with a control 
grid and a screen grid and a Spacing output alm 
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9 
plifier tube with a control grid and a screen grid, 
each of said channels further comprising a mark 
lag path for connecting the Output of its filisi 
and-pass filter to the control grid of its mark 

ling output amplifier tube and a Spacing patil 
or connecting the output of its Second band-pass 
ulter to the control grid of its Spacing output 
amplifier tubes, a receiving relay having at leasu 
two windings, first supply means for combining 
the output currents of both of Said marking out 
put amplifier tubes. Simultaneously and for Sup 
plying said combined currents to One Winding of 
the receiving relay, second supply means for con 
bining the output currents of both of Said. Spac 
ing output amplifier tubes simultaneously and 
for supplying said combined currents to another 
winding of the receiving relay, each of Said Screen 
grids having a voltage supply circuit, regulating 
means for producing the gain of at least one of 
said output amplifier tubes in One of Said chan 
nels and for proportionally increasing the gain 
of at least a corresponding one of said output 
amplifier tubes in the other channel for stabiliz 
ing the value of their combined instantaneous 
outputs Supplied to said receiving relay at an 
approximately constant amount, Said regulating 
means comprising control means for reducing the 
voltage supplied to the Screen grid of at least 
one or said output amplifier tubes in one of Said 
channels and for increasing by a proportionai 
amount the voltage supplied to the Screen grid 
of at least a corresponding one of Said output an 
plifier tubes in the other channel, Said control 
means including resistors connected in Said 
screen grid voltage supply circuit.S. 

21. A diversity radio receiving System compris 
ing at least two signal receiving channels, each 
uI said channels including at least One output 
amplifier tube having a screen grid, each of Said 
screen grids having a voltage Supply circuit, 
regulating means for reducing the gain of at 
east one output amplifier tube in one channel 
and for correspondingly increasing by an equal 
amount the gain of at least one output amplifier 
tube in another channel, said regulating means 
comprising control means for decreasing the 
voltage supplied to the Screen grid of Said tube 
in said first channel and for correspondingly in 
creasing by an equal amount the voltage supplied 
to the screen grid of said tube in said Second 
channel, said control means including resistors 
connected in said screen grid voltage Supply cir 
cuits. 

22. A diversity radio receiving system compris 
ing at least two signal receiving channels for re 
ceiving signals, each of Said channels having at 
least one output amplifier tube for amplifying 
said signals, each of said tubes having an anode 
and a screen grid, each of said electrodes having 
a voltage supply circuit, regulating means for in 
creasing the gain of at least one output amplifier 
tube in one channel and for correspondingly de 
creasing by an equal amount the gain of at least 
one output amplifier tube in another channel, 
said regulating means comprising control means 
for increasing the voltage supplied to the Screen 
grid of said output amplifier tube in Said first 
channel and for correspondingly decreasing the 
voltage supplied to the screen grid of Said output 
amplifier tube in said second channel, Said con 
trol means including a first common Series re 
sistance connected in the voltage supply circuits 
for the anode of said first tube and for the Screen 
grid of said second tube, and a second common 
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series resistance connected in the voltage supply. 
circuits for the anode of said: second tube and 
for the screen grid of said first tube. -- - 

23. A diversity radio-receiving systeran compris 
ing at least two signal-receiving channels for 
receiving signals of varying-strength - each of 
said channels. having at least one output an 
plifier tube for amplifying said signals, each of 
said tubes having an anode and a Screen grid, 
each of said electrodes having a voltage supply 
circuit, a receiving relay having an operating. 
winding, compensating means for compensating 
for a weakening...in the strength of the signals 
in one-channel by supplying the winding of the 

receiving relay, with approximately constant cur 
rent, said. compensating aeans including a first 
conamon Series-resistance, connected in the volt 
age supply circuits for the anode of at least one 

: output amplifier tube in one chaanek and for the 
screen grid of at least orae. output. alaplifier. tube. 
in another channel, and a second Comanora series 
resistance coalected in the voltage supply cir 
cuits for the anode efi said second tube and for 

10 the screen grid of said first tube, said receiving 
relay having its operatiag winding connected to 
each of said voltage supply-circuits. - 

JAMES R. DAVEY. 


