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Patented Apr. 11, 1950 2,503,371 

UNITED STATES PATENT OFFICE 
2,503,371 

SELECTIVE SIGNALING SYSTEM 
Albert E. Bachelet, New York, N. Y., assignor to 

Bell Telephone Laboratories, Incorporated, New 
York, N. Y., a corporation of New York 
Application February 21, 1949, Serial No. 7,570 

(Cl 177-353) 9 Claims. 
1. 

This invention relates to signaling systems and 
more particularly to such systems in which voice 
frequency currents are used for the transmission 
of calling signals. The preferred embodiment of 
the invention herein disclosed contemplates the 
application of the invention to selective signaling 
of party line stations in telephone transmission 
Systems. From the following disclosure however, 
it will be apparent that the invention may be 
employed for selective calling of stations in a 
radio network, or any other communication sys 
ten wherein a plurality of stations are inter 
connected by a common transmission medium. 
In voice frequency signaling systems of the 

general class to which the present invention re 
lates, one serious problem which must be solved 
is the avoidance of false ringing due to the pres 
ence of speech currents or any extraneous elec 
trical disturbance in the system. The present 
invention minimizes this hazard while providing 
an improved arrangement for fully selective call 
ing of party line telephone stations employing 
Selected voice frequencies for signaling purposes. 
The invention employs tuned reed relays of the 

general type disclosed by copending applications 
of H. C. Harrison, Serial No. 776,251, filed Sep 
tember 26, 1947, now Patent No. 2,499,581 and 
Serial No. 776,252, filed September 26, 1947, at 
both the calling and the called stations. The 
reed relays used in the present invention may , ; 
differ from each other not only in their natural 
frequency response but also in their time response 
characteristics so that greater selectivity may be 
attained by employing a coding system in which 
the duration of signal pulses, as well as the fre 
quency of Such signals, is selectively controlled. 
In this arrangement each signal from the calling 
station comprises a number of tones of different 
frequencies, each tone being applied to the trans 
mission medium at a different starting time, the 
first tone applied continuing until all of the suc 
ceeding tones have been applied, and the plurality 
of tones thus continuing concurrently for a care 
fully measured time interval sufficient to produce 
Simultaneous operation of corresponding tuned 
reed relays in the particular receiving station 
which is being called. 

It is well known that the frequency response of 
tuned reed relays may be varied by changing the 
Size of the vibrating member, or by loading the 
vibrator in any one of a number of ways. A 
Copending application of H. C. Harrison, Serial 
No. 767,487, filed August 8, 1947, discloses a se 
lective signaling system in which reed relays, so 
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selector circuits; 
. . Fig. 3 shows the order of connecting frequency 
generators f1, f2 and fs to signal any one of the 

2 
actuated simultaneously to establish a calling 
Condition. In the present invention, a second 
variable is introduced into the selective System 
of Harrison by controlling the time response aS 
well as the frequency response characteristics of 
tuned reed selectors in a selective signaling cir 
cuit. The time response of such selector's may be 
controlled by varying the Stiffness of the vibra 
tors, the degree of damping, or the magnitude of 
operating current which is allowed to flow 
through the relay driving coils. 
One of the objects of this invention is to pro 

vide a signaling system operating on the basis of 
time selectivity as well as frequency selectivity. 
Another object of the invention is to provide 

an improved arrangement for accurately control 
ling time delays in a switching circuit. 

Still other objects and advantages of the in 
vention will be apparent from the following de 
Scription taken in connection with the accom 
panying drawings in which: 

Fig. 1 is a schematic diagram of a signal trans 
mitting station connected to transmission line 
L, the other end of which line is connected to a 
plurality of receiving stations. The apparatus 
included within block 26 of Fig. 1 represents 
the time delay switching control portion of the 
transmitting circuit. Block 40 represents the 
Operator's Switchboard control position having 
six keys, K1 through K6, respectively, of a type 
whose contacts close momentarily upon opera 
tion. The switching relays 0, 34, 35, i36, 
3 and 38 enclosed within the separate blocks 
4, 42, 43, 44, 45 and 46 are connected to 

a plurality of different frequency signal sources, 
fo, f1, f2 and fs, as illustrated, and may be indi 
vidually operated by momentary closure of one 
of the keys K1 to Ks, respectively, to connect the 
signal sources to various portions of the time de 
lay circuit whereby the signaling tones are ap 
plied to the transmission line I, in different orders 
for signaling any one of six receiving stations on 
the line; 

Fig. 2 shows receiving stations, A, B, C, D, E: 
and F connected across the common transmis 
Sion line I. The circuit of receiving station A is 
shown in detail. The circuits of stations 8 to 
F enclosed within blocks 245 to 239 are identical 
with the circuit of station. A within block 244, 
the only distinction being in the time response 
characteristics of the different receiving station 

tuned to respond to different frequencies, are 55 six, receiving stations. A to F interconnected by 
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the same line. Fig. 3 also indicates the relative 
duration of the frequency signals required for 
calling each station; and 

Fig. 4 represents graphically the time ch33'- 
acteristics for three calling Signals applied Se 
quentially, continuing concurrently, and termi 
nating simultaneously at the end of a measured 
interval. 
From the detailed description which follows it 

will be apparent to anyone skilled in the art that 
by increasing the number of signal generators 
like f1, f2 and fa at the transmitting Station, the 
number of receiving stations on the line 1 ray 
be indefinitely increased. 

Referring now in greater detail to the drawing 
Fig. i., we will trace the operations involved in 
signaling the receiving station A of Fig. 2. To 
call station A, the corresponding Signaling key 
K1 of Fig. 1 is momentarily operated. This Oger 
ates relay a which locks to ground under the 
control of the lower back contact of relay 33. 
Relay operated also connects ground to the 
winding of relays 22, 23 and 28. A tone firCr; 
the signal generator fo is now connected to the 
mechanically tuned reed relays 2, 83 and is 
respectively, all of which are tuned to Vibrate at 
the same frequency fo, causing the in to be einei 
gized and to close their respective contactS E, 
8 and 9. By controlling the operating CJ 

rents of relays 82, AC3 and 0A in Sugh in anner 
that, each of these relays has a different time 
response, contacts 9, 8 and 93 can be 33-de 
to close in any desired order. Thus by equipping 
relays 2 and G4 with current limiting re 
sistances 5 and 06 selected of Such values that 
the current foWing in the winding of tuned reed 
relay S3 is greater than the current owing in 
the winding of tuned reed relay 6, and the cur 
rent flowing in the winding of tuned reed relay 

is is greater than the current flowing in the 
winding of tuned reed relay 2, relays 53, it 
and 82 may be made to close contacts 8, 9 
and - in that sequence. As a result of the 
inequality of current fowing in the windings of 
relays 2, 3 and 34, tones from signal gen 
erators fi, f2 and fa are applied to the trans 
mission line L in a definite order of Sequence aind 
for a definite time of duration, as represented 
by the graph of Fig. 4. 
The manner in which this is accomplished is 

as follows: Tone from signal generator f1 is 
applied to the line L, at a time when relay it 
operates upon closure of key K1. SubSecliently, 
ituned reed relay 3 operates and closes itS COn 
tact 3 which ionizes gas tube 3 and in tiliin 
operates relay 23. Operation of relay 23 con 
nects tone from signal generator f to the t'2ns 
Imission line. Subsequent to the operation of 
tuned reed relay 3, relay 4 operates closing 
its contact 09 which causes gas tube 5 to 
ionize and operate relay 2. Operation of relay 
E24 connects tone from Signal generator f3 to 
the transmission line so that now all three toes 
:of frequencies f, f2 and fa are being transmitted 
oyer the line, as represented by the graph of 
Fig. 4. At the end of the signaling interval, turned 
reed relay G2 operates closing contact which 
ionizes gas tube 3 and in turn. OperateS relay 
22. Operation of relay 22 disconnects tone 

from signal generators fi, f2 and f from trans 
mission line I, and releases, relay is by open 
ing the locking ground which had been pre 

: viously connected through the lower contact of 
relay 22. The release of relay of opens the 
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l 

4. 
causing these tubes to deionize and thereby re 
leasing relays 22, 23 and 24. Release of 'elays 
A 22, 23 and 24 restores the circuit of Fig. 1 
to incrina idle condition. Thus after key K1 is 
released, another selection can be made and 
another station signaled by operation of a, 
different key. 
From the above discussions, it will be Ovious 

that any form of sensitive relay device may je 
substituted for the gas discharge tubes 3, 
and 5. However, for simplicity of circuit, de 
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sign, it is recommended that gas-fillied tubes of 
a type generally similar to those disclosed by 
Patent No. 1784,869, granted to F. Gray, D8cemi 
ber 16, 1930, be employed for this puz'OSe. 

Referring now to Fig. 2 of the drawings, We 
will tirace in detail the Sequence of Operations 
which occur when the signals represented by 
Fig. 4 are received at receiving Station A. he 
three distinct signal tones fi, f2 and fa Winich, as 
we have iist seen, were successively applied to 
the line I, by the calling station of Fig. 1, having 
with respect to each other the time relationship 
represented by Fig. 4, are received at Station A 
by turned reed relays 223, 228 and 229. Since 
these tuned reed relays have frequency and tirine 
response characteristics corresponding to COile 
A cf Fig. 3, which Was the code transmitted frorii 
the calling station in Fig. 1, contacts 232, 33. 
and 23 g of reed relays 22, 228 and 229 respec 
tively, will close at the same time. This results 
from the fact that tuned reed relays 22, 22, 
and 229 are tuned to frequencies f1, f2 and is 
respectively, and their operating tinnes diffei' in 
exactly the same manner that the duration of 
tones f1, f2 and is differ. As shown in Fig. 2, 
the time characteristics of the respectiva tune 
reed relays are controlled by Series resistances 
23 G and 23 in the same manner that resistances 
: ; and 6 of Fig. served to control the time 
cGinstants of relays 2 and 4 therein. Thus, 
relays 22 and 228 in Fig. 2 are connected to 
resistances 23 and 23, respectively, which serve 
to limit the currents in these relay windingS SO 
that the magnitude of Signaling current fig Wing 
in relay 223 is greater than the magnitude of 
Signaling current foWing in relay 22 b, less 
than the current foWing in relay 29. The valles 
of resistances 23 and 23 are Such that relay . 
takes longer to operate than relay 228 which in 
turn takes longer to operate than raiay 22, a3i 
thus when signaling tones fi, f2 and f isled &S 
illustrated by Fig. 4 are applied to the line I in 
the order represented, contacts 232, 233 and 
of relays 22, 228 and 229 close sinultaneously. 
SWhen this occurs a circuit is closed from battery 
235 through contacts 232, 233 and 235; and cur 
reint, initing resistance 236 to the controi Sinode 

Gif gas-filled tube 2.É. Since the cathogic 
233 of gas tube 2 it is connected to ground 
through key 233 and relay 24, , ionization of 
he tube 2 Will result causing relay 25, to 
perate and turn on indicating signal lan; 352. 
Key 2:53 at the receiving station may be a switch 
hook contact, which when operated renoves 
ground from relay 24, deionizing gas t be 243 
and extinguishing signal lanip 242. Of course 
it will be obvious that a bell or other Suitable 
indicating device may be substituted for the 
indicating lamp represented by 262. 

It is assurned that receiving stations B, C, D, E 
and F which are bridged across the line , Will 
not respond to the particular Segerce of Sigila 
tones to which statioi A responds begause every 

'cathode circuits of gas tubes. 3, it...and is 75 otherstation on the line is adagted...to respond to 

  



5 
a distinctive combination of signal tones trans 
mitted in different time sequence relationship in 
accordance with a distinct code for each station. 
Thus for any other combination of signal tones 
as listed in the chart of Fig. 3, the contacts of re 
lays 227, 228 and 229 will not close simultaneously 
and therefore indicating lamp 242 will not be op 
erated. 
Although the tuned reed relays herein repre 

sented are assumed to have equal values of Q, 
and in the circuits herein disclosed suitably se 
lected resistances are connected in series with the 
driving coils of the various tuned reed relays as 
means for controlling the magnitude of the re 
spective tuned reed operating currents, thereby 
regulating the relative differences in response 
time of the several relays, it is to be understood 
that similar circuit performance may be obtained 
by the use of tuned reed relays having unequal 
values of Q but with equal values of relay operat 
ing current applied to their respective driving 
coils. Furthermore, it will be apparent that the 
time constant of the respective tuned reed relays 
may be controlled by varying both parameters, 
i. e., employed reeds having different values of Q 
and at the same time employing resistances of 
different values to limit the operating current 
through the various relays, without departing 
from the spirit or principle of the invention. 
What is claimed is: 
1. A signaling system comprising a calling sta 

tion and a plurality of outlying stations inter 
connected by a common transmission medium, a 
plurality of signal tones of different frequencies 
at said calling station, a time delay circuit for 
applying said tones to said transmission medium 
in differently timed increments according to a 
predetermined code, and selective receiving means 
at each of said outlying stations adapted to re 
spond to said signal currents as received in a par 
ticular combination of differently timed incre 
ments for each station. 

2. A signaling system comprising a calling sta 
tion and a plurality of Outlying stations intercon 
nected by a common transmission medium, a plu 
rality of signal tones of different frequencies at 
said calling station, a time delay circuit for ap 
plying said signal tones to said transmission me 
dium in differently timed increments according 
to a predetermined code, and selective receiving 
means at each of Said outlying stations compris 
ing a plurality of tuned circuits adapted to re 
spond to signal tones of particular frequencies 
and different incremental periods of duration in 
accordance with a distinctive code for each 
station. 

3. A signaling system comprising a calling sta 
tion and a plurality of outlying stations inter 
connected by a common transmission medium, a 
plurality of signal tones of different frequencies 
at said calling station, a time delay arrangement 
comprising a plurality of reed relay circuits each 
having different time constants so adapted to ap 
ply said signal tones to said transmission medium 
at successive intervals of time and to interrupt 
transmission of all of Said signal tones after a 
measured interval of time, and selective receiving 
means at each of said outlying stations adapted 
to respond to said signal tones when received in 
a particular combination of differently timed in 
crements for each station. 

4. A signaling system comprising a calling sta 
tion and a plurality of Outlying stations intercon 
nected by a common transmission medium, a plu 
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said calling station, a time delay arrangement 
comprising a plurality of reed relay circuits each 
having different time constants and adapted to 
apply said signal tones to said transmission me 
dium at successive intervals of time and to fur 
ther interrupt transmission of all of said signal 
tones after an elapsed time interval, and selective 
receiving means at each of said outlying stations 
comprising a plurality of tuned reed relay cir 
cuits adapted to respond to signal tones of par 
ticular frequencies and different incremental 
periods of duration in accordance with a distinc 
tive code for each station. 

5. A signaling System comprising a calling sta 
tion and a plurality of outlying stations inter 
connected by a common transmission medium, a 
plurality of Signal tones of different frequencies 
at said calling station, a plurality of frequercy 
responsive time delay circuits comprising a plu 
rality of reed relay circuits, said reed relay cir 
cuits having different time constants according 
to a prearranged code, a plurality of Switching 
means for connecting said signal tones to said 
reed relay time delay circuits in a different order 
for each switching means, selective receiving 
means at each of said outlying stations compris 
ing a plurality of tuned reed relay circuits corre 
sponding in frequency and time response chair 
acteristics to said reed relay time delay circuits 
at said calling station, and indicating means at 
each of Said outlying stations operable by recep 
tion thereat of a signal comprising a plurality of 
tones corresponding in frequency and time dura 
tion to the selective characteristics of Said tuned 
reed relay circuits thereat, 

6. In a signaling System, a time delay arrange 
ment comprising a plurality of tuned reed relay 
circuits having different time response character 
istics, a plurality of alternating currents of differ 
ent frequencies, switching means for simultane 
ously applying said alternating currents to said 
reed relay circuits, further relay means respon 
sive to successive operation of said tuned reed 
relay circuits and adapted to apply said alter 
nating currents to a transmission line at Succes 
sive intervals determined by the time response 
characteristics of said individual tuned reed relay 
circuits, and further means for interrupting the 
transmission of all of Said alternating currents 
after the lapse of a measured time interval. 

7. In a signaling System, a transmitting sta 
tion, comprising means for generating a plurality 
of signal tones of different frequencies, a number 
of time delay circuits each comprising a plurality 
of tuned reed relays adapted to respond to One 
of said signal tones at different intervals deter 
mined by the different time constants of said 
reed relays, selective Switching means for apply 
ing said signal tones to said time delay circuits 
in a selected order, and further switching means 
operable by Said reed relays to apply a combina 
tion of Said signal tones to a transmission line 
in a particular order and for a limited interval 
of time as determined by the time constant of 
said delay circuits. 

8. In a signaling system, a receiving station, 
comprising a plurality of tuned reed relays hav 
ing predetermined time and frequency response 
characteristics such that different periods of en 
ergization are required for operation of each of 
Said reed relays, a further relay means adapted 
to be operated only upon simultaneous operation 
of all of Said tuned reed relays, and call indicat 
ing means controlled by operation of said further rality of Signal tones of different frequencies at 75 relay means, 
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: 9. In a selective signaling system, a plurality tions of a call signal comprising currents of dis 
of receiving stations interconnected by a common tinctive frequencies and particular time durations 
transmission medium, each of said stations Com- : corresponding to the frequency and time response 
prising a group of tuned reed relay circuits hav- ciraracteristics of all of said tuned reed relay 
ing different time and frequency response char-5 circuits at said receiving station. 
acteristics in accordance with a prearranged ALBERT E. BACHELET. 
::code for each station, further relay means at each 
station responsive to Simultaneous operation of SEFERENCES (CETED 
all of said tuned reed relay circuits at said sta- The following isferences are of record in the 

...tion, and call indicating means operable by E. l0 file Cf this patent: 
sponse of said further relay means to Simulta- stro ar. 
neous operation of all of said tuned reed relay . . INTE STATES PAENTS 
circuits at said station, and call indicating means . Number Nare Date 
operable by response of Said further relay means 2,149,355 Lundstrom ---------- Mar. 7, 1939 
to similtaneouis operation of said tuned reed 5 2,403,561 Smith --------------- July 9, 1946 
relay circuits upon reception at any of Said sta- 2,437,326 Tewis --------------- IWar. 9, 1948 

  


