
Feb. 18, 1930. G. D. GILLETT 1,747,236 
AUTOMATIC SELECTION OF RECEIWING CHANNELS 

Original Filled Dec. ll, l928 

t 

INVENTOR 
G. Z. Gizzezz 

72-7-k 
ATTORNEY 

  



Patented Feb. 18, 1930 

UNITED STATES 

1,747,236 

PATENT OFFICE 
GLENN ID. GILLETT, OF ENGLEWOOD, NEW JERSEY, ASSIGNOR TO AMERICAN TELE 

PHONE AND TELEGRAPH. COMPANY, A. CORPORATION OF NEW YORK 

AUTOMATIC SELECTION OF RECEIVING CHANNELs 
Application filed December 11, 1928, Serial No. 325,164. Renewed September 28, 1929. 

This invention relates to methods and 
means for limiting the extent which any re 
ceived signal may vary in intensity. 
One source of signal variation is that due 

5 to changes in the strength of the signal as 
received from the signal medium. In the 
case of radio reception such variations are 
generally known as fading. Fading is par 
ticularly severe when receiving short wave 

i0 lengths, and the method generally employed 
for maintaining a more or less constant de-- 
modulated signal has been to provide an auto 
matic gain control or regulator. This meth 
od of regulation has certain limitations, how 

5 

when the signal drops below the limiting 
noise level. The present invention has as one 
of its objects the provision of a system which 
will be free from these limitations and may 
be used either independently or supple 
mentary to automatic gain regulation for 
maintaining a constant output level at all 
times. 
The invention is based on the face that, if 

5 a number of receiving stations properly lo 2 5 

cated and sufficiently far apart are used to 
pick up a transmitted signal, the signal does 
not fade similarly at each of the receiving 
stations. Observations made on various 
wave lengths have shown that the receiving 
antennae need only be separated from each 
other by a distance of the order of a wave 
length or so in order to get this effect. The 
possibility of the signal fading out equally 
at all of the receiving stations at the same 
time is therefore reduced with increase in 
the number of receiving stations. 

It has been heretofore proposed to use 
more than one receiver to pick up the radio 
signal and to choose for use the receiver giv 
ing the best results. In the past this was 
accomplished by cutting over manually from 
a receiver giving a signal of low volume to 
another which at the moment was giving a 
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ing back to the first receiver or some other 
receiver as the signal again became low in 
volume. Obviously, such a method of opera 
tion was limited to cases where the changes 

50 in the signal occurred slowly enough to per 

received signals is desirable. 

ever, and becomes inadequate, for example, 

signal of larger volume, and again switch 

mit the operator to select the best receiver 
or receiver output. 
Where the signal intensity changes quite 

rapidly, as is often the case with short wave 
reception, a system capable at all times of 
rapidly cutting in the best of the available 

- It is there 
fore proposed to use a number of receiving 
stations, properly located, and to continu 
ously and automatically select the receiver or 
output of the receiver giving the most use 
ful signal, minimizing in this way the ef 
fect of rapid changes in the amplitude of the 
received current and reducing the possibil 
ity of the signal entirely fading out. 
In an application filed by Ralph Bown, 

Serial No. 325,149, upon December 11, 1928, 
a system is disclosed for automatically select 
ing a desired receiver which involves the se 
lection of the first receiver in the selective ori 
der whose output exceeds a predetermined 
minimum even though other receivers may 
have greater outputs. This system depends 
upon the fact that the selecting relays are 
all biased for the same definite marginal 
operation. In the invention herein disclosed 
the relays are not arranged with a fixed bias 
and hence are not operated upon a fixed mar 
gin but are so arranged as to be self-biasing. 
The circuit organization is such that any se 
lecting relay may operate to take control 
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of the circuit when the output of its corre 
sponding receiver exceeds that of the receiver 
then having control of the circuit by a pre 
determined amount. This may be accom 
plished by causing the relays to be biased 
by an amount which is a function of the 
signal strength of the receiver the output 
of which is at the moment being used, or by 
an amount which is proportional to the aver 
age output of some or all of the receiver's. 
By means of the present invention the 

simplicity of the circuit of the Bown appli 
cation above referred to is to a large extent 
retained while the advantageous result is 
attained of a selecting operation by which 
the receiver whose output is selected will be 
that receiver whose output is substantially 
the largest of all the receivers. 
The invention may now be more fully un 
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derstood from the following description 
when read in connection with the accom 
panying drawing, Figures 1, 2, 3 and 4 of 
which illustrate four different embodiments 
of the invention. 

Fig. 1 illustrates a circuit arrangement 
for selecting a receiver in which the select 
ing relays are controlled by the received car 
rier wave and in which the bias which must 
be overcome before any given relay can be 
operated to select is determined by the 
strength of the carrier signal received by 
the particular receiver which is at that time 
connected to the receiving terminal. By 
this arrangement the relay circuit will se 
lect a new receiver whenever the carrier 
signal strength in the new receiver becomes 
greater by any given ratio than the re 
ceiver which was previously selected. 

For purposes of illustration three receivers 
are illustrated, although it will be understood 
that the system may be extended to any num 
ber desired. These receivers comprise radio 
receiving apparatus indicated Symbolically 
at R. R. and Ra and detectors indicated at 
D, D, and Ds. The detectors function to de 
tect from the received radio waves the voice 
or other signal waves in accordance with 
which the carrier waves were nodulated at 
the distant sending station. The radio appa 
ratus symbolically represented at R. R. and 
R. may be any known radio apparatus neces 
sary or desirable in the reception of signals 
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over and above the final detectors represented 
at D, D, and Ds. 
The output circuit of each detector is as 

sociated with the receiving circuit L through 
a transformer, the transformers correspond 
ing to the several receivers being indicated at 
T.T., and T. Selecting relays are associated 
with each receiver, these selecting relays be 
ing indicated at P, P and P. Each relay 
has a lower contact which normally short 
circuits the secondary winding of the trans 
formers previously referred to. Each relay 
is also provided with three windings:-an 
operating winding connected to the plate cir 
cuit of the detector of the receiver so as to be 
operated by the direct current glowing there 
in, a locking winding and a biasing winding. 
The operating winding of the relay P, is 
designated oi, the locking winding l, and the 
biasing winding b. The corresponding 
windings of the other relays are designated 
by the same letters with subscripts corre 
sponding to the particular station with which 
the relay is associated. The biasing wind 
ings b, b, and ba of the three relays are con 
nected in series, and the energizing current 
for the operating winding of any relay which 
has been operated flows in series through the 
biasing windings of all the relays. 

Further details of the circuit arrangement 
will be clear from a brief description of the 
operation, which is as follows: Assume that 
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all of the relays are in a normal nonoperated 
condition and that a carrier wave is received 
simultaneously by the several receivers R1, 
R. and Rs. As a result of this carrier wave a 
direct current is caused to flow in the plate 
circuit of each detector, this direct current 
being proportional to the amplitude of the 
carrier, and as the carrier arriving at the sev 
eral stations may be subjected to different de 
grees of fading the direct currents flowing in 
the plate circuits of the detectors of the sev 
eral receivers will not have the same value. 
When the received carrier is accompanied 
by side bands, as will be the case when signals 
are being received, the direct current in the 
plate circuit of the detector of each receiver 
will still be substantially determined by the 
amplitude of the received carrier for the rea 
son that the carrier wave is so much greater in 
energy than the side band that the latter has 
substantially no effect in determining the am 
plitude of the direct current in the plate cir 
cuit of the detector. 
With all of the relays in a non-operated 

condition the direct current generated in the 
plate circuit of the detector D flows from the 
plate through the winding or over the back 
contact of the upper armature of relay P, to 
the B battery, which supplies the plate cir 
cuits of all the detectors. As no biasing cur 
rent is at this time flowing through the bias 
ing windings b1, b, and ba, this plate current 
through the winding o, causes the relay P, to 
pull up its armatures. At its lower armature 
relay P, removes the short-circuit normally 
existing about the secondary winding of the 
transformer T, and closes a connection across 
the line L to short-circuit the transformers 
T, and Ts. At its upper front contact relay 
P closes a new operating circuit from the 
plate of the detector D, through the winding 
o, over the front contact of the upper arma 
ture, through the locking winding 2, thence 
serially through the biasing winding b, b. 
and b of all the relays, and thence back to 
the B battery. Obviously, the bias which 
must now be overcome by any other relay in 
order to operate is determined by a current 
which is proportional to the carrier received 
by the receiver R. The relay P, remains op 
erated notwithstanding the bias due to the 
cul'rent flowing through the winding b be 
cause the current flow in both the operating 
windingo, and in the locking winding l, is in 
such a direction as to tend to hold the arma 
tures against their front contacts. 

Suppose, now, the carrier wave received 
by some other receiver, for example receiver 
R., becomes sufficiently stronger than that 
received by the receiver R, so that it bears a 
predetermined ratio to the carrier wave re 
ceived by the receiver R. The direct current 
which is determined by the received carrier 
will flow from the plate of detector D, 
through the operating winding o, of the is 
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relay Ps, over the back contact of the upper 
armature of relay P. to the B battery. The 
ratio of the turns on windings o, and b are 
such that when this operating current bears 
a predetermined ratio to the biasing current 
which is caused to flow through the biasing 
winding be by the previously selected re 
ceiver R, the relay P will operate to open 
the short-circuit about the secondary of 
transformer T and bridge a short-circuit 
across the line to short out the transformer 
Ta. The receiver R. is not yet operatively 
connected to the line L, however, as the relay 
P has not yet released its lower armature. 
Relay P. upon pulling up its upper armature 
completes a circuit from the plate of the de 
tector D, through the winding os over the 
front contact of the upper armature, through 
the locking winding l, and thence in series 
through the biasing windings by be and ba 
to battery. Relay P is now locked up, but 
the biasing current through the winding b, 
of the relay P, is now the sum of the currents 
determined by the receivers R, and R, so that 
the resultant biasing current is sufficient to 
overcome the energizing action of the cur 
rent supplied by the receiver R, through its 
operating and locking windings, and hence 
the relay P, is released. At the moment be 
fore the release of relay P, the total biasing 
current through the winding b is insufi 
cient to prevent maintaining the relay Pen 
ergized by the current supplied through its 
opearting and locking windings, since this 
current was larger by a predetermined ratio . 
than the current supplied by the receiver R, 
to the windings of the relay P. As soon as 
the relay P, releases, however, the direct cur 
rent from the plate circuit of the detector D, 
no longer flows through the biasing wind 
ings bb, and ba, and the bias on the several 
relays is now determined solely by the se 
lected receiver R, which is connected to the 
circuit L to the exclusion of the other re 
ceivers. 
In order that the relay circuits above de 

scribed will be enabled to select a new re 
ceiver whenever the carrier signal strength 
in the new receiver exceeds that in the pre 
selected receiver by a given predetermined 
ratio, the number of turns on the operating, 
locking and biasing windings of each relay 
must bear a definite ratio to each other. The 
ration of the number of turns of any biasing 
winding b to its corresponding operating 
winding O may have any value greater than 
unity. Then, if it is desired to have compara 
ble forces operating the new selecting relay 
and causing the release of the previously op 
erated selecting relay at the moment of re 
selection, the ratio of the number of turns in the locking winding l to the number of 
turns in the operating winding O should be 
the square of the ratio r. 
In order to more clearly understand the 
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theory upon which the relays operate, let us 
suppose a current I flowing through ol 
causes relay P, to operate. Then current I 
flows through each of the windings oil, b, 
be and b8. - 
Let f, represent the force acting on the 

armature of P, due to current I flowing 
through ot. Then, if r be the ratio of turns 
on b to those on Oi, and r* be the corre 
sponding ratio between land o, the force 
acting on the armature of P, due to the cur 
rent in winding b will be - rif, and the cor 
responding force for winding l, will be 'f. 
The total force F acting on the armature of 
relay P will then be 

Now, with current I flowing through wind 
ing be of relay P, the biasing force on the 
armature of relay P will also be - rif. In 
order to operate relay P, the current I in 
winding o must produce a force f, on the 
armature which is at least equal and opposite 
to the biasing force - rif. Hence, 

f, =rf, 
When relay P, operates the current I, flows 
through windings os, l, b1, b and ba, being 
added to the current I in the windings b, 
bg and b8. The force acting on the armature . 
of P, due to winding l, will now be 

ref= rifi 
Now the force acting on the armature of P, 
due to the current flowing through winding 
b will be 

-rf, = - ref, 
The total pull on the armature of P. due to 
winding b, will be equal to the sum of the 
forces produced by currents I and I flow 
ing through said winding and hence equal to 
- (-t-)f. Obviously, the same force will 
act upon the armature of P, due to currents 
I and is flowing through the winding b. 
Hence, at the instant P operates and before 
P, releases the total force acting upon the 
armature of P will be 

This force is positive as forf, and hence 
tends to hold the armature of P attracted. 
Under the same conditions the total force 

acting on the armature of P will be 

Sinve 7')1 this force is negative and causes 
the armature of P, to be released. 

It will be noted that the ratio of the forces 
acting upon the armatures of P. and P at 
the moment of release is 

Ee-rig - fille. 
F', (1-r)f 

Hence as r approaches unity the forces act 
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ing upon the two armatures, while opposite 
in direction, will be substantially equal. 
After P, releases the current I no longer 

flows through b1, b and ba so that the total 
force acting on the armature P will be 

which is r times as great as the force F. pre 
viously acting on the armature of relay P. 
The biasing force which must now be over 

come before any relay other than P. can take 
control of the circuit is 

- of- - ref, 
15 which is r times as great as the biasing force 

previously acting on relay P. 
Fig. 2 shows a circuit similar to Fig. 1 so 

far as the operation of the selecting relays is 
concerned but differing therefrom in that the 

20 selecting relays are operated by a direct cur 
rent determined by the detected received 
signal instead of the received carrier. This 
involves causing a re-selection after every 
E. in the signal such as might take place 

25 between words or even syllables, whereas in 
the arrangement of Fig. 1 re-selection only 
took place whenever there occurred a re 
adjustment between the relative values of 
the carriers received by the different receivers, 
and this re-selection took place regardless of 
whether a detected signal was received or not. 
In Fig. 2 the receivers conventionally indi 
cated at R, R and Rs now include all appa 
ratus necessary to translate the received waves 
into detected signal currents capable of trans 
mission to the listener. In other words, the 
detector which was separately represented in 
Fig. 1 is now a part of the apparatus conven 
tionally indicated at R, for example. The 
detected voice signal is passed through a 
delay circuit or network, indicated conven 
tionally at N, N and Na, and through a 
transformer, such as T., T. and Ts, to the 
line L. The circuits of the transformers are 
controlled by the selecting relays exactly as 
in Fig. 1. 

In order to operate the relays, however, a 
rectifier AD, is connected across the output 
of the radio receiver R, and similar rectifiers 
AD, and AIDs are connected across the out 
puts of the receivers R. and Rs. The plate 
circuit of each rectifier is connected to the 
operating winding of the corresponding re 
lay. Each rectifier serves to pick off from 
the output circuit of the corresponding re 
ceiver some of the detected voice energy and 
produce therefrom a rectified direct current component for operating the corresponding 
selecting relay, and this direct current con 
ponent will be proportional to the amplitude 
of the final detected signal and not necessarily 
to the amplitude of the carrier wave received 
by the receiver. 
Whenever, therefore, a detected current 

corresponding to a vocal word or syllable is 
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received, the selecting relays operate upon the 
same principles as described in connection 
with Fig.1. In other words, at the beginning 
of the signal any or ail of the relays may mo 
mentarily operate due to the fact that there 
is no biasing current through the biasing 
windings. The relay corresponding to the 
receiver producing the largest detected signal 
in its output finally obtains control of the cir 
cuit provided its signal exceeds by a prede 
termined ratio the signal produced by any 
other receiver corresponding to a relay then 
operated. The purpose of the delay network 
is to enable any successive operation of the re 
lays which may be necessary to bring about 
this result to take place before the voice cur 
rent from the receiver which is ultimately se 
lected is transmitted to the line, as otherwise 
we might have a condition where momentarily 
more than one receiver would be operatively 
connected. If during the continuance of a 
syllable or word the signal from the selected 
receiver should fade, and the signal be re 
ceived at another receiver with a value ex 
ceeding that of the previously selected re 
ceiver by the predetermined ratio, the new re 
ceiver will be switched to the circuit L in 
place of the one previously selected. 
Where it is found that circuit arrangements 

such as shown in Figs. 1 and 2 cause too much 
swapping or changing from receiver to re 
ceiver, it is possible to use a simpler circuit, 
such as is shown in Fig. 3. In the arrange 
ment shown in this figure, instead of choos 
ing the receiver with the strongest signal, the 
arrangement is such as to select merely the 
first receiver whose level is above the average 
of the group by a given amount. In this fig 
ure the circuit arrangements of the several 
receivers and their connections to the receiv 
ing line L. are identical with those previously 
described in connection with Fig. 1. The 
relays P. P., and Ps, however, have no hold 
ing windings and the direct current supplied 
by the plate of any detector to its operating 
winding flows through all of the biasing 
windings in series regardless of whether the 
relay is operated or not. The result is that 
the direct current components in the plate 
circuits of the detectors of the several re 
ceivers (which direct current components will 
be substantially proportional to the ampli 
tudes of the received carrier waves of the sev 

will be superposed and flow 
through all of the biasing windings. There 
fore, in order for a reselection to take place 
the newly selected receiver must have an out 
put direct current in its plate circuit which is 
greater than the average plate current sup 
plied by the several receivers. 

In this circuit arrangement, if all of the 
relays are normally released and a carrier 
wave is received by all of the receivers, the 
operating currents flowing through the oper 
ating windings of all the relays simultanaous. 
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ly combine and flow through all of the bias 
ing windings in series. In order for any re 
lay to operate, therefore, its operating current 
must exceed the average operating current 
of the three receivers. Obviously, the oper 
ating currents of all three receivers cannot do 
this. If, however, the operating currents 
from two receivers should exceed the average 
as, for example, the receivers R1 and Ra, then 
both relays P, and Pa would be operated. Re 
lay P, however, would have exclusive control 
of the circuit as its armature would open the 
short-circuit normally existing about the sec 
ondary of the transformer T, and its front 
contact would short-circuit all of the trans 
formers to the right thereof. 

If thereafter the operating current from 
receiver R should fall below the average 
relay P, would be released and receiver Rs 
would be exclusively connected to the line L. 
unless it should happen that at the same 
time the operating current from the receiver 
R, also exceeded the average, in which case 
the relay P, would be energized and thereby 
connect the receiver R to the line L, exclu 
sively by virtue of the fact that the trans 
former T would be short-circuited at the 
front contact of the relay Pe. 
For operation, when the received carrier 

signal is just greater than the average the 
ratio of the turns in the operating Winding 
to the turns in the biasing winding should 
be equal numerically to the number of re 
ceivers in the group. If, however, operation 
is desired only when the level of the received 
carrier wave is greater than the average by 
a given amount such that the received car 
rier will bear a ratio is to the average, the 
ratio of the number of turns on the operating 
winding to the number of turns on the biasing 
winding should be equal numerically to 4. 
That these design principles hold true will 

be clear from the following considerations. 
Suppose currents I, I... . . . . In are Sup 

plied from the receivers through the various 
operating windings and that these currents 
combined flow through all of the biasing 
windings. The average current from the re 
ceivers then becomes 

where n is the number of receivers. If b 
represents the number of turns on each bias ing winding the pull produced by a given 
biasing winding upon its armature will be 
proportional to the product of the current I flowing through the Winding and the 
number of turns to of the Winding, 9F nt. 
For a given relay to operate against this bias 
in response to a current through its operat 

5 

ing winding having a value equal to or just 
greater than the average I, the relation 

It = n. It 
must hold where to is the number of turns on 
the operating winding and It is proportion 
all to the pull exerted upon the armature by 
the operating winding. Hence the ratio of 
the number of turns on the operating wind 
ing to the number of turns on the biasing 
winding becomes 

ta t rt, 

Where it is desired that the relay shall 
only respond to an operating current I suf 
ficiently greater than the average I so that 
the ratio of operating current to the average 
current is 

I 
the pull exerted upon the armature by the 
operating current will be proportional to 
AIt, and as this pull must at least equal the 
pull due to the biasing winding, the follow 
ing relation holds: - 

AIt = n. It 
Therefore, the ratio of the number of turns 

of the operating winding to the number of 
turns of the biasing winding becomes 

7, to 
tk 

Fig. 4 shows a modified arrangement simi 
lar to Fig. 3 but differing therefrom in that 
the selecting relays are operated not by the 
received carriers but by the received detected 
signal currents. In order to accomplish this 
result the receiving circuits are similar to 
those shown in Fig.2 and are similarly con 
nected through delay circuits and transform 
ers to the line L. Likewise, rectifiers such as 
AD, AD and ADs are bridged across the 
outputs of the several receivers and the plate 
circuits of the rectifiers are connected to the 
operating windings of the relays P, P and 
Ps. The rectifiers produce in these operating 
windings direct current components propor 
tional to the amplitude of the detected sig 
nals. Consequently, selection takes place 
only when signals are being received. 
In the case of Fig. 3 the selection is based 

on the principle that, instead of choosing the 
receiver with the strongest detected signal, 
the first receiver in the order of selection the 
level of whose signal exceeds the average by 
any given amount is actually selected. In 
order to give time for this selection to take 
place by the operation of the necessary relay 
or relays upon the receipt of a detected signal 
wave corresponding to a word or syllable fol 
lowing a pause, the delay circuits such as N. 
N. and Na are provided. By means of these 
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delay circuits the detected signal is prevented 
from being transmitted to the line L until 
one of the relays obtains exclusive control of 
the line for its associated receiver. 
The ratios of the windings of the selecting 

relays in Fig. 4 will be the same as described 
in connection with Fig. 3. 

It will be obvious that the general princi 
ples herein disclosed may be embodied in 
many other organizations widely different 
from those illustrated without departing 
from the spirit of the invention as defined 
in the following claims. 
What is claimed is: 
1. In a signaling system subject to variable 

transmission conditions, a plurality of re 
ceivers each receiving the same signal and 
so related to each other that the received sig 
nals vary differently at the several receivers 
with variations in transmission conditions, a 
receiving circuit, normally disabled connec 
tions along said receiving circuit for asso 
ciating said receiver's with said receiving cir 
cuit, selecting relays corresponding to each 
receiver each arranged to render its corre 
sponding connection operable and to inde 
pendently disable connections in order be 
yond it, and means to bias said relays to de 
termine their operating margins in accord 
ance with the strength of the signal received 
by the receiver controlling another selecting 
relay. 

2. In a signaling system subject to variable 
transmission conditions, a plurality of re 
ceivers each receiving the same signal and so 
related to each other that the received signals 
vary differently at the several receivers with 
variations in transmission conditions, a re 
ceiving circuit, normally disabled connec 
tions along said receiving circuit for asso 
ciating said receivers with said receiving cir 
cuit, selecting relays corresponding to each 
receiver each arranged to render its corre 
sponding connection operable and to inde 
pendently disabled connections in order be 
yond it, and means to bias said relays to 
determine their operating margins in accord 
ance with the strength of the signal received 
by a receiver whose selecting relay is operated. 

3. In a signaling system subject to variable 
transmission conditions, a plurality of re 
ceivers each receiving the same signal and so 
related to each other that the received signals 
vary differently at the several receivers with 
variations in transmission conditions, a re 
ceiving circuit, normally disabled connections 
along said receiving circuit for associating 
said receivers with said receiving circuit, 
selecting relays corresponding to each re 
ceiver each arranged to render its correspond 
ing connection operable and to independently 
disabled connections in order beyond it, and 
means whereby the operating current of one 
relay determines the bias of another relay and 
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thereby determines the margin of operation 
of said other relay. 

4. In a signaling system subject to variable 
transmission conditions, a plurality of re 
ceivers each receiving the same signal and so 
related to each other that the received signals 
vary differently at the several receivers with 
variations in transmission conditions, a re 
ceiving circuit, normally disabled connections 
along said receiving circuit for associating 
said receivers with said receiving circuit, 
selecting relays corresponding to each re 
ceiver each arranged to render its correspond 
ing connection operable and to independently 
disable connections in order beyond it, and 
means whereby the operating current of an 
operated relay determines the bias of an 
unoperated relay and thereby determines the 
margin of operation of the latter. 

5. In a signaling system subject to variable 
transmission conditions, a plurality of re 
ceivers each receiving the same signal and so 
related to each other and the received signals 
vary differently at the several receivers with 
variations in transmission conditions, a re 
ceiving circuit, normally disabled connec 
tions along said receiving circuit for associat 
ing said receivers with said receiving circuit, 
selecting relays corresponding to each re 
ceiver each arranged to render its correspond 
ing connection operable and to independently 
disable connections in order beyond it, and 
ineans whereby the operating current of one 
relay determines the bias of the other relays 
and thereby determines their margins of op 
eration. 

6. In a signaling system subject to variable 
transmission conditions, a plurality of re 
ceiver's each receiving the same signal and 
so related to each other that the received sig 
inals vary differently at the several receivers 
with variations in transmission conditions, : 
receiving circuit, normally disabled connec 
tions along said receiving circuit for associat 
ing said receivers with said receiving circuit, 
selecting relays corresponding to each re 
ceiver each arranged to render its correspond 
ing connection operable and to independently 
disable connections in order beyond it, and 
means whereby the operating current of an 
operated relay determines the bias of unop 
erated relays and thereby determines their 
margin of operation. 

7. In a signaling system subject to variable 
transmission conditions, a plurality of re 
ceivers each receiving the same signal and 
so related to each other that the received sig 
nals vary differently at the several receivers 
with variations in transmission conditions, a 
receiving circuit, normally disabled connec 
tions along said receiving circuit for associ 
ating said receivers with said receiving cir 
cuit, Selecting relays corresponding to each 
receiver each arranged to render its corre 
sponding connection operable and to inde 
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pendently disable connections in order be 
yond it, said selecting relays each having op 
erating Windings and biasing windings, and 
means whereby the operating current of one 
relay flows through the biasing winding of 
other relays. - 

S. In a signaling system subject to variable 
transmission conditions, a plurality of receiv 
ers each receiving the same signal and so re 
lated to each other that the received signals 
vary differently at the several receivers with 
variations in transmission conditions, a re 
ceiving circuit, normally disabled connections 
along said receiving circuit for associating 
said receivers with said receiving circuit, 
selecting relays corresponding to each re 
ceiver each arranged to render its corre 
sponding connection operable and to inde 
pendently disable connections in order be 
yond it, said selecting relays each having op 
erating windings and biasing windings, and 
means whereby the current through the oper 
ating winding of an operated relay flows 
through the biasing windings of unoperated 
relays. 

9. In a signaling system subject to variable 
transmission conditions, a plurality of re 
ceivers each receiving the same signal and so 
related to each other that the received sig 
nals vary differently at the several receivers 
with variations in transmission conditions, a 
receiving circuit, and means associated with 
said receiving circuit to at all times automati 
cally select the receiver having maximum 
output. - 

10. In a signaling System subject to vari 
able transmission conditions, a plurality of 
receivers each receiving the same signal and 
so related to each other that the received sig 
nals vary differently at the several receivers 
with variations in transmission conditions, a 
receiving circuit, means associated with said 
receiving circuit to automatically select the 
receiver having maximum output, and means 
to cause reselection of a receiver whenever the 
output of another receiver exceeds that of one 
previously selected. 

11. In a signaling system subject to va 
riable transmission conditions, a plurality of 
receivers each receiving the same signal and 
so related to each other that the received sig 
nals vary differently at the several receivers 
with variations in transmission conditions, 
a receiving circuit, normally disabled con 
nections along said receiving circuit for asso 
ciating said receivers with said receiving cir 
cuit, selecting devices corresponding to each 
receiver each arranged to render its corre 
sponding connection operable and to inde 
pendently disable connections in Order be 
yond it, and means to bias said selecting de 
vices to determine their operating margins in 
accordance with the strength of the signal 
received by the receiver controlling another 
selecting device. 

12. In a signaling system subject to va 
riable transmission conditions, a plurality of 
receivers each receiving the same signal and 
so related to each other that the received sig 
inals vary differently at the several receivers 
with variations in transmission conditions, a 
receiving circuit, normally disabled connec 
tions along said receiving circuit for associat 
ing said receivers with said receiving circuit, 
Selecting devices corresponding to each re 
ceiver each arranged to render its correspond 
ing connection operable and to independently 
disable connections in order beyond it, and 
means to bias said selecting devices to deter 
mine their operating margins in accordance 
with the strength of the signal received by a 
receiver whose selecting device is operated. 

13. In a signaling system subject to va 
liable transmission conditions, a plurality of 
receivers each receiving the same signal and 
so related to each other that the received sig 
nals vary differently at the several receivers 
With variations in transmission conditions, a 
receiving circuit, normally disabled connec 
tions along said receiving circuit for asso 
ciating said receivers with said receiving cir 
cuit, selecting devices corresponding to each 
receiver each arranged to render its corre 
sponding connection operable and to inde 
pendently disable connections in order be 
yond it, and means whereby the operating 
current of one selecting device determines the 
bias of another selecting device and thereby 
determins the margin of operation of said 
other selecting device. 

14. In a signaling system subject to va 
riable transmission conditions, a plurality of 
receivers each receiving the same signal and 
so related to each other that the received sig 
inals vary differently at the several receivers 
with variations in transmission conditions, a 
receiving circuit, normally disabled connec 
tions along said receiving circuit for associat 
ing said receivers with said receiving circuit, 
Selecting devices corresponding to each re 
ceiver each arranged to render its sorrespond 
ing connection operable and to independently 
disable connections in order beyond it, and 
means whereby the operating current of an 
operated selecting device determines the bias 
of an unoperated selecting device and thereby 
determines the margin of opeartion of the 
latter. 

15. In a signaling system subject to va 
riable transmission conditions, a plurality of 
receivers each receiving the same signal and 
So related to each other that the received sig 
nals vary differently at the several receivers 
with variations in transmission conditions, a 
receiving circuit, normally disabled connec 
tions along said receiving circuit for associat 
ing said receivers with said receiving circuit, 
selecting devices corresponding to each re 
ceiver each arranged to render its correspond 
ing connection operable and to independently 
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disable connections in order beyond it, and 
means whereby the operating current of one 
Selecting device determines the bias of the 
other selecting devices and thereby deter 
mines their margins of operation, 

16. In a signaling system subject to va 
riable transmission conditions, a plurality of 
receivers each receiving the same signal and 
So related to each other that the received sig 
nals vary differently at the several receivers 
with variations in transmission conditions, a 
receiving circuit, normally disabled connec 
tions along said receiving circuit for associat 
ing said receivers with said receiving circuit, 
selecting devices corresponding to each re 
ceiver each arranged to Fender its correspond 
ing connection operable and to independently 
disable connections in order beyond it, and 
means whereby the operating current of an 
operated selecting device determines the bias 
of unoperated selecting devices and thereby 
determines their margins of operation. 

In testimony whereof, I have signed my 
name to this specification this 10th day of De 
cember 1928. 

GLENN ID. GILLETT. 


