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My irìVention relates to signal Systems and 
nore particularly to Systerns of the type eimploy 

ing carrier current transmitted either by wire, as 
OVer the lines of a power distribution system, or 
by radio, whereby telephone communication is 
effected. 
More particularly my invention relates to the 

calling means employed in such systems and it 
has for One of its objects to provide means where 
by unnecessaly sparking of certain of the relays 
in the receiving equipment and also excessive 
Wear on the selector mechanism of the receiving 
equipment is prevented. 

In the operation of systems of the type indicated 
llSUlally a certain form of modulation of the car 
irier Wave is employed for calling. This modul 
lation may comprise code interruptions in the 
carrier wave itself, or in current of a predeter 
mined frequency, which is employed to modulate 
the carrier wave for calling purposes or inter 
ruptions in both the carrier wave and modulat 
ing frequency. Foi purposes of the present dis 
closure f will describe a system in which the 
Califier Wave is modulated with current of a pre 
determined frequency which is interrupted in ac 
Cordance With code for purposes of calling, it 
being understood that the invention is applicable 
in other Systeins as well. 
The frequency, or tone, employed for calling 

inay ice in the voice range. In the receiving call 
ing System relays are employed which respond 
primarily to this calling tone to effect calling op 
erations but which also respond to currents set 
up in the System due to voice communication. 
Accordingly, these relays are subject to a cer 
tain degree of chattering and sparking at the 
Contacts during conversation between remote 
parties of the system with which a particular 
Station is associated and through their connec 
tions cause operation of the selector mechanism 
and unnecessary wear on mechanical parts there 
Of, and particularly on the ratchet mechanism 
ei:nployed. 
Á more particular object of my invention is to 

provide means whereby the selector mechanism 
is disconnected from the receiving system during 
Voice communication and is not connected thereto 
Littil an til terrupted Calling Current is received 
fOr a predetermined interWal after Which the Se 
i.ector nechanism is placed in readiness to re 
Spond to code interruptions in the calling cur 
rent. 
Another object of the invention is to provide in 

the transmitting system efficient means whereby 
an lininterrupted calling current is transmitted 
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for a predetermined interval prior to each trans 
inission of code for calling purposes. - 
A further object is to provide efficient tim 

delay, or slow acting relay mechanism, for use 
both in the transmitter and receiver whereby the 
different intervals employed may be determined. 

Stil a further object of the invention is to 
provide a novel method of conditioning the trans 
mitting aind receiving equipment respectively to 
tranSnit and receive the codesignals. 
The novel features which I believe to be chair 

acteristic of my invention are set forth With par 
ticularity in the appended claims. 
My invention itself, however, both as to its 

organization and method of operation, together 
With further objects and advantages thereof may 
best be understood by reference to the follow 
ing deScription taken in coinnection With the ac 
companying drawing, in which the Single figure 
represents an embodiment of my invention. 
I have indicated in the drawing the equipment 

employed at One of the stations of a carrier cur 
rent communication System. Similar equipment 
is, of course, employed at each of the other sta 
tions. In the drawing, 1 indicates a carrier cur 
rent transmitter and 2 a carrier current receiver. 
The output of the transmitter and the input to 
the receiver are coupled together through a suit 
able balanced arrangement 3 and through cou 
pling condensers 4 to a power transmission line 5. 
The output of the receiver and the input to the 
transmitter are likewise coupled through a sec 
ond balanced arrangement or hybrid coil 6 
through Which they are connected through Con 
ductors 7 and contacts on relay 8 to a telephone 
line extending to an operator's station 10. The 
call receiving equipment, including the receiving 
Selector mechanism, is indicated at the upper 
portion of the drawing, the selector mechanism 
being indicated by the dotted rectangle 1. The 
call transmitting equipment is indicated at the 
lower portion of the drawing. This mechanism 
also includes a, Selector mechanism indicated by 
the dotted rectangle 12. 
These selector mechanisms 11 and 12 may be 

of any suitable construction and preferably in 
clude two coordinate Switches of the Strowger 
type. The Selector mechanism of the transmit 
ting equipment is normally employed for pur 
poses independent of the present invention but is 
utilized for purposes of the present invention in 
a manner presently to be indicated. These 
mechanisms are shown only in so much detail as 
is necessary to an understanding of the present 
inventi?n, 
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2 
Calling is effected through the System by mod 

ulating the transmitted carrier With a tone pro 
duced by a generator 13, this tone being supplied 
through circuits later to be described to the tone 
input transformer 14 of the tranSinitter. If 
desired the transmission of the carrier may be 
controlled by the tone as shown, for example, in 
Patent No. 1,696,566 to Emmett F. Carter. The 
circuits of this generator are controlled both by 
the calling transmitting equipment aid by the 
receiving equipment through a suitable electron 
discharge time delay relay indicated at 15. 

Having now generally indicated the character 
of the equipment to be described, a thore detailed 
understanding of the invention I?may be iad With 
reference to its Operation. 
The operator desiring to call a party at a re 

note station will first remove his receiver froin 
the hook. Through contacts, not show, air 
ranged in his telephone instrument, a circuit is 
completed which extends fron the positive side 
of the source of potential, through arimature 18 
of relay 8 telephone line and instrument, arra 
ture 17 of relay 8 and winding of relay 6 to the 
negative side of the Source Of potential. Relay 
16 operates and energizes the Winding of 'eiay 
8. Relay 8 is then actuated and by nealing Of 
its armatures 7 and i8 connects thc telephai?e 
line through conductors 7 to the hybiid coil 6 
and also to the two windings of line relay i3. 
Relay i9 is now energized and completes the cil 
cuit for slow releasing relay 20 and quick acting 
relay 21 in the receiving equipment. Ti The pu!:- 
pose of relay 21. Will later appear. Relay 20 eS 
tablishes a holding circuit for relay 8 through itS 
lower armature and arnature 18' Of relay 8. 
The calling party now dials the first digit of 

the number of the party to be called. Upon each 
interruption in the telephone circuit produced ly 
the dialing device of his telephone institutinent, 
line relay 19 is deenergized and by leans of its 
upper arnature in its lower position conpletes an 
obvious circuit, through the upper contacts on 
relay 20, for slow releasing relay 22 and an addi 
tional circuit through conductor 22" to the op 
erating magnets, not shown, of the connector 
switch of the transmitting system. 

After dialing the first digit the connector 
Switch will be operated to a position such that 
the springs 23 of the selector will engage each 
other, thereby completing a circuit extending 
from the negative side of the Source of potential 
through resistance 24, relay 25, contacts of relay 
26, SplingS 23 and lower contacts of relay 20 to 
the positive side of the battery. Relay 26 pre 
vents this circuit fron being closed due to no 
mentary closing of contacts 23 in case the Selectoi 
is rapidly stepped past the position in which these 
contacts are closed. Relay 25 then becomes en 
ergized and in mediately closes its contacts, 
thereby through its upper contacts connecting 
the Source 13 directly in circuit with the primary 
Winding of the input tone transformer 14. Thus 
the calling tone produced by the generator 13 is 
now transmitted to the remote station. Relay 
25 also by means of its lower contacts completes 
a holding circuit for itself through the lower co:h- 
tacts of relay 20. Relay 20 is sufficiently slow to 
release to prevent this holding circuit from being 
broken in response to operation of relay 19 dur 
ing the dialing operation. 

It Will thus be apparent that during the dialing 
of the first digit no impulses were transmitted to 
the remote station but instead the transmitting 
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equipment was conditioned to transmit the call 
ing Current. 
The operator will now dial the Second digit. 

Relay 19, following the interruptions produced by 
the telephone dial, by means of its upper arma 
ture and circuit 22", causes the connector switch 
to be operated to a point such...that SpringS 27 and 
28 engage stationary contacts 29 and 30 respec 
tively. When this occurs a circuit is completed 
Which extends from the negative side of the 
source of potential through an impedance 31, 
which may be that of equipment employed for 
other purposes in connection. With the System, 
contacts 30 and 28, upper contacts of relay 22 
which are low closed due to deemergization of 
relay 22 following the second digit of the code, 
upper Winding of relay 32 and off-normal Springs 
O.N. of the connector Switch to the positive side 
of the source of potential. Relay 22 prevents this 
circuit from being closed in case the Selector is 
stepped rapidly past the position in which con 
tacts 30 and 28 are in engagement. The arma 
tures of relay 32 aire Sufficiently attracted by the 
upper winding to cause the circuit of the lower 
winding to be completed, this circuit extending 
froin the negative side of the Source of potential 
through the lower winding of relay 32, lower 
arnature and contact thereof and off-normal 
springs O.N. of the connector Switch. The arma 
tures of relay 32 are then fully attracted, the 
iniddle al'mature short-circuiting the upper 
Winding of relay 32 and the upper armature 
short-circuiting the winding of relay 25. That 
is, Since both terminals of the Winding 25 are noW 
coinected to the positive side of the Source of 
potential, this relay is deenergized. 
Upon dropping Out, the relay 25, by means of 

its lower contacts, interruptS its own holding cir 
cuit and by means of its upper contacts interrupts 
the original circuit for the tone generator 13. 
The generator 13, however, is still connected to 
the input tone transformer 14 through a circuit 
in parallel with the upper contacts of relay 25, 
this circuit extending through the lower con 
tacts of relay 32, lower contacts of relay 19, which 
is now energized, and the Winding of trans 
former 14. 

It will be seen that the circuit of the tone gen 
erator now includes the contacts on the line re 
lay which follows the code interruptions pro 
duced by the dialing device. 
Thus it will be seen that during the dialing of 

the second digit a long impulse of uninterrupted 
tone is sent to the remote station, and when the 
Second digit is completed the equipment is con 
ditioned to transmit groups of interruptions in 
the tone in accordance With additional digits 
that are dialed. 

Referring now to the receiving equipment, it 
Will be seen that the receiver includes a relay 33. 
This relay is connected in one of the detector 
circuits of the receiver and is energized whenever 
the received carrier is modulated with audio sig 
nals, as by voice waves, or by the tone transmitted 
by the generator 13 since this tone is in the audio 
range. This relay is the calling relay of the sys 
tem and is utilized to control the selector mecha 
niSn 11 to efect desired operations. The Se 
lector mechanism includes a primary actuating 
relay 34, which it will be seen is normally discon 
nected at the contacts of relay 35 from relay 33. 
This relay, through conductor 34", controls the 
Operating magnets of the Selector. 
The receiving equipment also includes an elec 

tron discharge time delay relay 15 which com 
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4. 
for a predetermined interval and thereafter to 
CauSe Said calling current to be interrupted in 
code combination determined by the code send 
ing device, Selector mechanism in the receiver 
responsive to code interruptions in received call 
ing current and means for preventing operation 
of Said Selector mechanism except when said code 
interruptions are preceded by uninterrupted call 
ing current for a predetermined interval. 

2. The combination, in a signal System, of a 
transmitter, a receiver, a code sending device, 
means in Said transmitter responsive to the code 
Sending device to cause uninterrupted calling 
Current to be transmitted for a predetermined 
interval and thereafter to cause said calling cur 
rent to be interupted in code connoianation de 
termined by the code sending device, selector 
mechanism in the receiver responsive to code in 
terruptions in received calling current, means 
including a, time delay relay foi preventing op 
eration of said selector inechanism except when 
Said code interruptions are preceded by uninter 
rupted calling current for Said predeternized in 
terval, and means including said time delay relay 
for interrupting calling current transmitted by 
the transmitter after said code interruptions 
have been produced. 

3. The combination, in a Sigital systern, of a 
transmittel', a receiver, a co-e sending device, 
means in the transmitter to cause uninterrupted 
calling current to be transmitted for a piece 
termined interval of tine and thereafter to cause 
said calling current to be interrupted in code 
combination determined by the code sending de 
vice, selector mechanism in the receiver, means 
including a siCW acting relay ireSpoilsive to re 
ceived calling current for rnaintaining Said Seiec 
tor mechanism inoperative for a predeterinine 
interval and for reindeling said selector operative 
when code interruptions in the calling current 
are received and meains including said slow act 
ing relay for interrupting caling current trans 
mitted by the transmitter a predetermined in 
terval different from said last mentioned interval 
after said code interruptions are trainSinitted. 

4. The combination, in a signal System, of a 
transmitter, a receiver, a code Seinding device, 
means in the transmitter to cause uninterrupted 
calling current to be transmitted for a predeter 
mined interval of tine and thereafter to cause said 
calling current to be interrupted in code combina 
tion determined by the code sending device, noir 
mally inoperative selector mechanism in Said re 
ceiver, and means including an electron discharge 
time delay relay responsive to uninterrupted call 
ing current received for a predetermined interval 
to render said selector mechanism operative, Said 
electron discharge relay being also arranged to 
interrupt the transmitted calling current a pre 
determined interval after the last interruption 
therein. 

5. In a code signaling System employing equip 
ment for transmitting a code having a number of 
digits, and code receiving equipn2int, the ninethod 
which includes utilizing the first digit of the code 
to condition the transinitting equipment to trans 
mit uninterrupted Signal curreint, utilizing the 
second digit of the code to condition the trains 
mitting equipment to interrupt said signal cur 
rent in accordance With Successive digits of the 
code, and utilizing said successive digits to effect 
desired operations in the code receiving equip 
ment. 

6. In a code signaling System employing equip 
ment for transmitting a code having a number of 
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digits, and code receiving equipment, the method 
Which includes utilizing the first digit of the code 
to condition the transmitting equipment to trans 
rait uninterrupted signal culient, utilizing the 
Second digit of the code to condition the trans 
mitting equipment to interrupt said signal current 
in accordance with successive digits of the code, 
utilizing the uninterrupted calling current trans 
mitted during the second digit to condition the 
i'eceiving equipment to respond to interruptions 
in ühe Signa current and utilizing said successive 
digits to effect desired operations in the code 
ireceiving equipment. 

7. In a Signal System, a power line having a plu 
rality of Signal stations connected thereto, call 
ing Selectors at said stations, calling means at 
Said Stations for transmitting a prolonged im 
pulse followed by shorter impulses of carrier 
Current modulated with current Within the voice 
frequency range to a called station, and means 
for Operating the Selector at the called Station re 
Sponsive to Said transmitted calling signal and 
unresponsive to the currents received during com 
munication between Stations. s 

8. In a signal System, a power line having a 
plurality of signal stations connected thereto, 
Selectors at Said Stations, means comprising a 
Selector key for transmitting a code signal com 
prising impulses of carrier current modulated 
with current within the voice frequency range 
and preceded by an impulse of like character 
having a prolonged length, and means at the 
called station responsive to the prolonged im 
pulse and the code signal for operating a selector. 

9. In a signal System, a plurality of signal sta 
tions Connected to a transmission line, means for 
communicating between stations by carrier cur 
rent modulated with voice frequency currents, 
calling Selectors at said stations, means for trans 
mitting a selective call signal from a calling sta 
tion comprising carrier current modulated with 
impulses of current within the voice frequency 
range, and means at a called station operatively 
connected to the line during calling and during 
communication between stations, responsive to 
Said transmitted signal for operating the associ 
ated selector and unresponsive to the currents 
received during communication between stations. 

10. In a signal System, a line having a plu 
rality of signal stations connected thereto, means 
for communicating between stations by carrier 
current modulated with voice frequency currents, 
the transmitted and received modulated currents 
being within the same frequency range, calling 
Selectors at said stations, means for transmitting 
a Selective call signal from a calling station com 
prising carrier current modulated with impulses 
of current within the voice frequency range, the 
nodulated calling Current being in the same fre 
quency range as the currents employed for com 
municating between stations, and means at a 
called Station Operatively connected to the line 
during calling and during communication between 
Stations, responsive to Said Selective signal for 
operating the associated Selector and unrespon 
Sive to the currents received during communi 
cation between stations. 

11. In a signal System, a plurality of signal 
Stations connected to a line, calling Selectors at 
said stations, calling means at Said stations for 
transmitting a prolonged in pulse followed by 
shorter impulses of carrier current modulated 
with current within the Voice frequency range 
to a called station, call Selectors at Said stations, 
and means for Operating the Selector at a called 
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station responsive to said transmitted calling 
Signal and unresponsive to the currents received 
during communication between stations. 

12. In a signal System, a plurality of signal 
Stations connected to a transmission line, means 
for communicating between stations by carrier 
Current modulated with Voice frequency currents, 
calling Selectors at Said stations, means at Said 
Stations for transmitting a prolonged impulse 
followed by shorter impulses of carrier current 
modulated With current Within the voice fre 
quency range to a called station, and means com 
prising a slow acting relay at a called Station 
controlled by the transmitted call signal for op 
erating the aSSociated Selector, said last men 
tioned means being unresponsive to the currents 
received during communication between stations. 

13. In a Signal System, a, line having a, plu 
rality of signal stations connected thereto, call 
ing selectors at said stations, calling means at 
Said stations for transmitting a prolonged in 
pulse followed by a code signal of carrier current . 
modulated with voice frequency current, and 

5 
means comprising a slow-acting relay for op 
erating the selector at the called Station, said 
last mentioned means being responsive to the 
prolonged impulse followed by a code signal of 
impulses and unresponsive to the currents re 
ceived during communication between stations. 

14. In a carrier current communication System, 
a line, a plurality of Signal Stations connected 
to the line, each of Said stations having means 
for modulating carrier current with voice fre 
quency currents when transmitting and demodul 
lating the received modulated waves to obtain 
voice frequency current, Selectors at Said stations, 
means at a calling station for transmitting a 
code signal comprising impulses of modulated 
Voice frequency current preceded by a prolonged 
impulse of the same character, means at the 
called station responsive to the calling signal for 
operating the associated selector and unrespon 
sive to the currents received during communi 
cation between stations. 

FREDERICK. W. F.R.INK. 
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