
2,028,656 F, FP, GOHOREL 

AUTOMATIC TELEPHONE SYSTEM 

Jan. 21, 1936. 

(796-- , * 775 

2 

FERNAND PIERRE GOHOREL 

ATTY: 

  

  

  



??an, 21, 1936. F. ?. G???REL 2,028,656 
AUTOMATIC TELEPHONE SYSTEM 

Filed May 12, 1933 3 Sheets-Sheet 2 

S. 

? 
- - NVENTOR 

FERNAND PERRE GOHORE 

ATTY: 

  



2,028,656 F. P. GOHORE 

AUTOMATIC TELEPHONE SYSTEM 

Jan 21 1936 

ATTY: 

  

  

  

  



Paterated Jan. 21, 1936 

UNITED STATES 

2,028,656 

PATENT OFFICE 
2,028,656 

AUTOMATIC TETELEPHONE SYSTEMI 

Fernand Pierre Gohorel, Paris, France, assignor, 
by raesie assignments, to Associated Electric 
äabora?Ories, Enc., 
of Delaware 

Chicago, Ill., a corporation 

Application May 12, 1933, Serial No. 670,63i 
šim France October 10, 933 
31 Claims. 

The present invention relates to automatic 
telephone Systems and is more particularly ap 
plicable to Systems involving the distant control 
of Selector switches over telephone circuits 
especially cable circuits and those employed for 
Carrier cu'rent Working. Long distance tele 
phone circuits are generally used for transmitting 
Only voice frequencies (between 400 and 2500 
Cycles foi' example); further means are provided 
for enabling the transmission of low frequency 
CurrentS (6 to 25 cycles for example) from one 
end of the circuits to the other for various sig 
naling purposes (ringing and end of conversa 
tion). 
One of the features of the invention is the 

Provision of a simple arrangement whereby im 
pulses for Setting the Switches and the necessary 
Signalling currents (seizure, ringing, supervision, 
release, etc.,) are transmitted over the cable, one 
by voice frequency and the other by low fre 
quency Currents. 
A preferred form of the invention consists in 

eiil ploying Voice frequency currents for the trans 
missio of setting impulses since their attenua 
tion due to the telephone circuit is less than that 
for low frequency currents and the latter which 
are re-transmitted with less accuracy are re 
Served for Signalling impulses such as release 
impulses in Order that the actual voice: currents 
do not affect the holding of the selectors; the 
Selecting impulses being transmitted before con 
versation, there is no possibility of interference 
With the voice currents. - 

In arrangements employing solely voice cur 
rents it is necessary to superpose several fre 
quencies to avoid interference With voice cur 
rents, the said frequencies being necessarily 
Strictly determined and necessarily acting on re 
lays which are very exactly adjusted; one of the 
features of the invention is that it allows on the 
Contrary the selecting impulses to be of any fre 
Q3&ncy as iong as they are included in the band 
of voice frequencies transmitted by the tele 
pil One circuit and there is thus no need to adjust 
the relays which receive the said currents. 
Another feature of the invention relates to an 

impulse receiving arrangement common to sev 
eral tele; hone circuits and capable of being con 
inacted to any one thereof by means of a finder 
SWitch associated with it, and operated by low 
frequency currents transmitted over the tele 
phone circuit. 
A further feature of the invention relates to 

the use of a three electrode valve for the recep 
tion of the voice-frequency selecting impulses and 

(C. 19-i8) 

their conversion into direct current, the said 
Valve only being lighted during the reception of 
the Selecting impulses. 
A further feature of the invention relates to 

an arrangement in which a signalling impulse 
preferably of low frequency is transmitted from 
the receiving to the Sending end of a telephone 
circuit when the impulse receiving arrangement 
is in a condition to receive the selecting impulses 
and particularly when the filament of the three 
electrode valve is raised to such a temperature 
that electron emission occurs when Such a valve 
is employed for receiving. 
A further feature of the invention relates to 

the employment of an arrangement for trans 
mitting low frequency impulses in a slow cycle 
and located at the transmitting end, which in 
pulses cause the seizure of the selecting Switches 
at the receiving eind and eventually first the re 
lease of the SWitches and their Subsequent Seizure 
if they are accidentally held in an operative po 
sition. This arrangement transmits impulses 
until return impulse is received at the originating 
end indicating the Seizure of the SWitches at the 
receiving end. 
A further feature of the invention relates to a 

relay arrangement which prevents the transmis 
Sion of alternating currents of long duration from 
One part of a circuit to another While allowing 
these currents to have a different action accord 
ing to their origin; the said arrangement com 
prises a relay connected in parallel with the cir 
cuit the operation of which separates the two 
parts of the circuit and the introduction in One 
part of the circuit of another relay which is Sen- 3 
sitive to the currents which eventually, flow in 
that part and which maintains when energized 
the separation of the two circuits; the first relay 
remaining connected to the other part of the 
circuit. 
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A further feature of the invention relates to . 
an arrangement serving to separate the circuits 
traversed by voice currents from the circuit em 
ployed for setting up the connection. So long aS 
the selecting impulses have not been completely 
transmitted. 
The invention will be better understood by re 

ferring to the following description given by Way 
of example only and to the accompanying draw 
ings in which:- 

Fig. 1 shows the outgoing equipment terminat 
ing in a jack at the trunk table. 

Fig. 2 shows a double cord at the trunk table 
modified to enable the transmission of alternating 
current impulses. 5 5 
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Fig. 3 shows the equipment on which the junc 

tion lines terminate at the exchange at which 
the call is incoming. 

Fig. 4 shows the impulse repeater which re 
ceives the alternating current impulses and re 
transmits them as direct current impulses. Ti'his 
repeater may be common to a number of incom 
ing lines. 

Fig. 5 shows the manner in which the various 
figures should be arranged in order that a con 
plete showing of the system is obtained. 
A detailed description of the System will now 

be given. In the explanation which follows, the 
numbers of the relay armature are preceded by 
the letter R or T according as to whether the con 
tact is closed by the said armature in the rest 
ing position or the Working position; further 
when the reference of a wiper is followed by two 
digits this indicates that the wiper is in contact 
With its bank in the corresponding quarter. 
An outgoing operator wishing to set up a con 

nection inserts the plug shown in Fig. 2 into the 
jack of an outgoing circuit (Fig. 1) and depresses 
the key. 

Relay 57 then energizes over: battery, the two 
windings of relay 57 in series, sleeve 384 of the 
jack, sleeve 373 of the plug, Windings of relays 
52 and 52' to earth on T386 of the key. 

Relay 52 of the double cord does not ener 
gize at this moment since it is in series with the 
two windings of relay 5 (one of these windings 
is of high resistance), but 52 does energize and 
at T52 provides a holding circuit for the relays. 
There is therefore no danger that the accidental 
release of the key Will remove earth from the 
outgoing equipment. The closing of T572 also 
causes the energization of relay 5i over: earth, 
T572, R5S', R55 , R54, R59, middle winding 
of relay 5f to battery. 

Relay 5 () is energized over: battery, upper 
winding of 50, T52, T52 to earth. Relay 59 
is energized over battery, upper Winding of 59, 
T50, T512 to earth. At R59 the energizing 
circuit of relay 5 is opened and this relay re 
leases, opening at T52 the circuit of relay tii) 
which in its turn releases and at T3 causes 
relay 59 to release. Contact R59 is then closed 
and the three relays which it controls aire again 
operated. 

Briefly, the relays 5, 5 , and 59 interact, in 
the order given and this interaction is retarded 
by the addition of copper slugs on the windings 
of relays 59 and 5 and by the shunting effect 
of T5 3 on the winding of relay 5 . 
The object of this interaction is to permit the 

transmission over the line by the closing of con 
tacts T5 and T5 5 of alternating current, 
impulses by alternating current of a frecuency 
of 25 cycles. 
conductors 36 and 4 (Fig. 3), R3A, RS2. relay 
5, R34, conductors 42 and 3 (Fig. 2), T545. 
Relay 5 is a relay responsive to alternating 

current; it therefore operates intermittently in 
synchronism with the received impulses, placing 
earth at T5 on the winding of relay over R3. 
Relay energizes and holds over T, R33 to 
earth. At T3 it extends earth over conductor 
45 to control the operation of the repeater by 
causing the operation of relay 8 (Fig. 4) over 
the circuit: battery, lower winding of relay is, 
R3, R.43, conductor is 5 (Fig. 3), to earth on 
TT3. 

Relay 8 operates and closes the following cir 
cuit for the rotary magnet 3: ); battery, winding 

The circuit is as follows: T5 . 

2,028,656 
of the magnet 3) and its contact, R3: , T:32, 
R 32 to earth. 
The Switch advances step-by-step automati 

cally to hunt for the incoming equipment on 
which the connection froin the exchange termi 
nates. When the wipers 32 to 37 are rotated 
on to the contacts 40 to 333, and G6 to 88 

5 

(Fig. 3) of the incoming equipment, earth at 
T2 through the windings of relay 6 on to bank 
contact 403 is extended over: wiper 34, T85, 
R5 to the two windings of relay 3 in series. 

Relays 6 and 3 energize in series and the re 
moval of earth from contact, R, 32 terminates the 
rotation of the Switch by the magnet St. 
Relay 6 holds over T53, R32, winding of 6 and 

the above traced circuit. Relay falls back, 

lu 

earth having been removed at R63; however since . 
this relay is slow-to-release, relay 6 is enabled 
to close its holding circuit at T33 before its en 
ergizing circuit is opened at T2. 

Relay 4 (Fig. 4) energizes over: earth, T32, 
Winding of 4, resistance 33 to battery. This 
relay places earth on T 42 thus allowing relay 8 
to hold on its upper winding since earth on T73. 
has been removed on the de-energization of re 
lay T. Relay 8 is slow-to-release to ensure that 
it does not de-energize when its circuit is opened 
at R? 43 and before its holding circuit is closed 
at T 42. 
At T47, relay 4 closes the heating circuit of 

the three electrode valve over: --48, resistance 
332, filament 326, T47, resistance 333 to -48, 
and at Ti 45 completes a loop over the line con 
ductors as follows: conductor 404, IR 2, con 
tact 406, wiper 35, T44, R242, resistance 320, 3. 
Tf 45, wiper 3 f6, contact 407, R4, conductor 405. 
The contacts 440 and 405 lead to the line and 

Cut-Off relay arrangement of a line switch. While 
the hunting of the switch for a free connecting 
circuit is in progress, relay 6 cannot energize, 
Since although it finds battery over the line re 
lay, earth is also extended to relay 6 over a 
resting contact of the cut-off relay. When the 
hunting operation is terminated and an idle cir 
cuit is found, the cut-off relay is energized and 
releases the line relay; at this moment only does 
6 energize, since the shunting earth is removed 
and further it finds battery on the free connect 
ing Switch. 

Relay 6 holds to earth on T 42 which is ex 
tended Over its contact T 62. The filament of 
the three electrode valve being lighted, a filament 
plate current flows through the valve and causes 
the energization of Irelay 29 which closes te foll 
lowing circuit for relay 9: battery, winding of 
9, T 84, R207, R28 , T29, R 743, R25, to earth. 
Relay 9 at contacts T9 and T94 closes the 

circuit of the cycle A. C. generator over: T9 
T6 i, wiper 32, contact 40 i, R3, conductors 4 
and 376, R5?, T57 f, R52 f, relay 5, R523, T574, 
R5 f5, conductors 37t, and 42, R34, contact 482, 
wiper 33, T65 and TI 94. 

Relay 9 also opens the holding circuit of 3 
at Rf 92 which in its turn opens the circuit, of 8 
at T84. The two relays release but as they are 
both slow-to-release, during their release period 
an A. C. impulse is transmitted at T9 and T94 
to indicate that the switches at the exchange are 
in a position to receive number impulses. 

After a short period relay 9 releases and coin 
pletes the following circuit for relay 2: battery, 
lower winding R93, Rf84, R2O, R28, T29 , 
R74, R25, to earth; relay 2 holding over bat 
tery, upper winding of 20, T205, to earth. Relay 
20 energizes and causes the energization of relay 28 
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over: battery, winding of 28, R.T. i., T20, Ti 42, 
to earth. 
At T282, relay 28 varies the polarizing voltage 

On the grid 325 of the valve thereby causing a 
diminution in the filament plate current flowing 
through relay 29 and the consequent release of 
the said relay. 
The A. C. impulse which is transmitted as ex 

plained above is received on relay 5 of Figure 
and causes its i energization. This relay in op 
erating: at T5 extends earth to the center wind 
ing of 52. The latter energizes and at its con 
tacts RT52 and RT52S first opens the energiz 
ing circuit of relay 5 and then extends it to 
relay 53. 

Relay 52 is rendered slow-to-release by the 
shunt around its upper Winding, and does not re 
lease immediately when its energizing circuit is 
opened at T3 . It therefore finds a holding 
earth over T522 and T53. Relay 53 closes at 
T53? the circuit of relay 54 which energizes, while 
relay 55 is energized over: battery, winding of 55, 
R553', T542 to earth. 

Relay 54 releases. When relay 53 returns to rest 
at the termination of the impulse transmitted 
from the repeater. Relay 55' (Fig. 1) now ener 
gizes over: battery, winding 55, winding of 55' in 
series, T55, R5S', T512, to earth; the relay 55 be 
ing heretofore short-circuited at armature T542. 
At T55A relay 55' shunts the high resistance 
Winding of relay 57, thereby allowing relay 52' 
of the double cord to energize over: earth, con 
tact T386 of the key, windings of 52' and 52, 
sleeve of the plug, sleeve 384 of the jack, T554, 
upper winding of the relay 5 to battery. 
The lamp 389 is lighted over: battery, lamp 389, 

T5 f2'’ to earth. This signal indicates to the op 
erator that she may commence to dial. 

Further, relay 58 is energized over: battery, 
winding of 58, T552', T572 to earth. This relay 
holds to its contact T582. The interacting relay 
59 remains energized over the circuit: battery, 
upper winding, T58, T572 to earth. Relay 5. 
can no longer energize Since its circuit is opened 
at R59 and at T52 it prevents 5 from oper 
ating. 
The operator then commences to dial the num 

ber of the required subscriber. Relay 53 full 
fills the function of the impulse relay, its ener 
gizing circuit including the dial springs, and it 
falls back at each opening thereof, thereby ef 
fecting the transmission of 500 cycle alternating 
current impulses. 
Relay 54 energizes on the operation of the dial 

over: battery, winding of relay 54, T532, dial 
switch contact, T38 of the key to earth, and 
during the vibrations of 53 it is held over an 
alternative circuit by way of its contact T542. 
At its contacts T54 and T543 it connects up 
the 500 cycle alternating current source to the 
dialling circuit over contacts R53 and R533. 

Impulses are then transmitted over the follow 
ing circuit: conductor 38, T5:4, R531, T385, 
plug conductor 375, jack conductor 382, R52, 
T57, R5 , conductors 376 and 4! , R3, con 
tact AG , wiper 3 2, T 6, R 19, condensers 
334-5-S, T283, winding 323 of the transformer, 
T284, R34, T65, wiper 33, bank contact 42, 
R34, conductors & 2 and 37, R55, T574, R323, 
jack conductor 383, plug conductor 34, T388 of 
the key, R5f 33, T543 and conductor 380. 
A filter circuit is provided in the above in 

pulsing circuit comprising the elements (26, 21, 
335, 336) so that only those alternating current 

impulses having a frequency of 500 cycles may 
9a,SS. 
These impulses are received on the triode over 

Winding 322 of the transformer, thereby causing 
a filament-plate current to flow through relay 
29, which energizes. Each time 29 energizes, it 
closes at T29, a circuit for relay 24 over; battery, 
winding of relay 24, T28, T29, Ri?4, R25 to 
earth. Relay 24 thus operates in Synchronism 
With 29 and repeats the impulses received by 
relay 29 over the loop circuit given below. 
Since relay f6 is energized if a free connecting 

circuit has been seized, the following loop cir 
cuit is closed: conductor 394, Ri2, bank con 
tact 406, wiper 3 i 5, Ti 44, R22, T?45, wiper 3 f6, 
bank contact 48, R4, conductor 405. The 
conductors 44 and 45 lead to a switch in the 
Seized equipment thereby completing the loop. 

Relay 2 at its contact R242 repeats the im 
pulses received by relay 29 and these impulses 
correspond to the dialled impulses transmitted 
from the operator's dial switch. These direct 
current impulses transmitted by relay 24 act on 
the Switch connected to conductors 44 and 405 
and cause in any known manner the orientation 
of the connecting Switches in the equipment 
taken into use. 
On the reception of the first impulse relay 23 

energizes over the circuit: battery, Upper Wind 
ing, T2t to earth. The brief shunts resulting 
from the vibration of relay 24 are not sufficient 
to cause 23 to fall back which is maintained held 
over its lower winding by battery through resist 
ance 333 and its contact, T232. The prolonged 
shunt which occurs at the termination of each 
inpulse series however which is applied over: 
earth, lower winding of 23, R2A to earth, is 
sufficient to cause relay 23 to release. 
The use and operation of the Switch controlled 

by magnet 390 will now be explained. This 
Switch is provided for causing the release of the 
receiver after a predetermined number of in 
pulse series have been received. The arrange 
ment shown in Fig. 4 is such that the repeater 
is released after 5 or 6 trains of impulses, the 
number being automatically determined by the 
first digit transmitted. 
When relay 23 operates as described above, a 

circuit is closed for the magnet 300: battery, 
winding of magnet 36, upper plate of sectors 
305 and 34, Wiper of sector 354 in the resting 
position, T233 to earth on T24 . Since relay 24 
follows the impulses, the intermittent earth at 
T24 í advances the switch step-by-step and the 
wipers associated with the segments 302 and 34 
rotate over the contacts of the corresponding 
Segments. 
At the termination of the first train of in 

pulses relay 23 falls back thereby opening the 
directive circuit of the magnet, but the switch 
continues to rotate, disengaging wipers -3 and 
engaging Wipers 2-A, as will be explained. 

It will be notel that in bank 332 the contacts 
are grouped in two Series and at the termination 
of the first impulse before the Kiaagnet advances 
the Switch, the Wiper is in contact with one of 
the series. One Series corresponding to the re 
lease of the repeater after 6 trains of inpulses 
and the other after 5. 

First. CdSe-Release of the repeater after 6 trains 
of impulses 

Suppose that the Wiper comes to rest in the 
Second position. (or the third) corresponding to 
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two received impulses or to the digit 2 trans 
mitted by the calling operator. 
In this case, when relay 23 deenergizes, relay 

22 energizes over the circuit: battery, winding 
of relay 22, position 2 of the wiper 302, R23, 
T142 to earth. The magnet 300, therefore, con 
tinues to operate over: battery, winding of mag 
net 300, plate 305 and 304, T22Í, L2í2, L202, R30 í 
to earth. The magnet thus rotates the Switch 
Step-by-step over this self-interrupting circuit. 
At the moment when the wipers 304 (-3) 

leave the banks (1-3) and the wiper 305 en 
gages With the banks (2-4) the Switch stops 
since the circuit of the magnet 300 is finally 
opened on the bank associated with 304. 
Magnet 300 is therefore stopped at a position 

corresponding to the resting position of Wiper 
305 on (2-4). 
The remainder of the operation being identical 

in the two cases, a complete explanation will now 
be given for the second case. 
Second case.-Release of the repeater after 5 

trains of impulses 
Suppose the wipers come to rest in position 4. 

In this case relay 2 energizes over: battery, 
Winding of 22, R222, position 4 on segment 302, 
R23, L205, Ti 42 to earth. As in the preceding 
case the Switch continues to rotate, the magnet 
300 being energized over the circuit: battery, 
Winding of magnet 300, upper segments 305 and 
304, T22, R30, to earth. In this case the switch 
is not stopped in the normal position of wiper 
303 (2-4) but continues to rotate and comes to 
rest on the Second contact. 
For this extra step the magnet is energized over 

the circuit: battery, winding of magnet 390, plate 
305, resting position of segment 303, T23, T3), 
to earth. This circuit is automatically opened at 
the normal position of segment 303 as soon as 
this position is passed. 
In both cases the Switch can only advance auto 

matically at the end of the first train of impulses 
(23 releases and opens the circuit at T23). 
The difference between the two cases is in the 

final position of the wipers 303: but since release 
takes place when they are in the 6th position, it 
is obvious that if they advance One step at the 
end of a train of impulses, they will have 6 or 5 
steps to make to reach the 6th position. 

During the reception of each succeeding train 
of impulses, the magnet 300 attracts its armature 
since it is energized Over: battery, winding of 
magnet 300, plate 305, T23, L205, Ti 42 to earth. 
At the termination of a train of impulses, 23 re 
leases and opens 23, the magnet releases its 
armature and the Wipers are automatically ad 
vanced one step. 
This process is repeated for all the trains of in 

pulses received thereby finally setting the switch 
to the sixth position where the following circuit 
is closed: earth, T42, R23l, plate and bank con 
tact 6 of the segment 303, resistance 33, wiper 
3 7, bank contact 408, relays 2 and in series 
to battery (Fig. 3). 

Relay 2 only energizes and holds over: battery 
lower winding of 2, Tf 22, R5f to earth, while 
earth at T?2f causes the energization of relay 8 
which at R82 opens the holding circuit of the 
relays 6 and 3 which are in Series. 

Relay 4 releases, since its circuit is opened at 
R32, and it removes earth at T42 thereby caus 
ing the release of relays 6 and 20. The switch 
is returned to its normal position Over the cir 
cuit : battery, magnet 309, plate 395, R202, R30 ! 
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to earth. The repeater is then completely re 
leased and may be employed for another call. 

It will be noted that the switch associated with 
magnet 30 remains in the position to which it 
has been set, but this is of no importance since 
it is dissociated from the seized incoming circuit 
On the release of relay 4. The start conductor 
is opened at T73 (Fig. 3). 

Similarly the wipers 32, 33, 34 and 3, al 
though still set on the corresponding bank con 
tacts of the incoming equipment, are dissociated 
therefrom by the opening of the contacts of the 
Various relays, 
No connection therefore exists and on a suc 

ceeding call the start conductor will find earth 
On Other incoming equipment and the hunting 
Operation will take place as described above. 
On the reply of the called party the reversal 

of current over the line conductors causes the 
energization of the polarized relay 0 (Fig. 3). : 
Earth is extended from Ti 02 over IR4 to the 
lower winding of relay 3 which energizes and 
closes the following energizing circuit for relay 
4: battery, winding of relay 4, resistance 16, 
T33, Ti 02, to earth. This relay holds over the : 
same circuit to earth on T42. The operation of 
R4 opens the circuit of relay 3, but this relay 
does not release immediately Since it is rendered 
slow-to-release by the shunt around its upper 
winding, and it is thereby enabled to transmit a 
long A. C. impulse at T3 and T34 over the cir 
cuit: T3 , conductors 4 and 376, R5 I I, T57 , 
R52?, relay 5i, R523, T54, R5 5, conductors 377 
and 4:2, T34. 

Relay 5 energizes and at T5 extends earth 3 
to relay 52 which energizes and cuts off the in 
coming A. C. from relay 5 and applies the A. C. 
current to relay 53, which energizes. Relay 54 
energizes from earth om T53 and relay 56 ener 
gizes over: earth, T542, T553', winding of relay 
56 to battery. The operation of T56 closes a 
holding circuit for relay 56 as well as preparing 
an energizing circuit for relay 55' over: battery, 
winding 56, winding 56', T56, T55 ', T572 to 
earth. When the A. C. impulse generated by relay 
3 (Fig. 3) terminates, relay 53 (Fig. 1) releases 
and opens the circuit of relay 54, which de-ener 
gizes. At T542 the short circuit around relay 56 
is removed with the result that relay 56' ener 
gizes over the above traced circuit. At R56 the 3 
circuit of relay 55' is opened and this relay re 
leases, and at T554' removes the shunt from 
around the high resistance winding of 57. Re 
lay 52’ of the double cord releases and the Su 
pervisory lamp is extinguished by removal of 
earth from T52, indicating to the operator 
that the called Subscriber has removed his re 
ceiver. Relay 56' releases when its circuit is 
opened at T55. Neither relay 55 nor relay 56' 
can energize again at this time and cause a false 
signal since earth is removed from T542, relay 
54 having released when its circuit was opened 
at T53 on the deenergization of relay 53 at the 
end of the A. C. impulse. 
At the end of the conversation the called sub 

scriber on replacing his receiver causes a current 
reversal over the line and consequently relay f) 
(Fig. 3) releases and completes the following cir 
cuit for relay 3 over: battery, center winding of 
3, T43, RiiO2 to earth. Relay 4 is slow-to-release 
so that it holds for a period after 9 opens its 
circuit, thereby ensuring the operation of 3. 

Relay 4, in releasing, opens at T33 the circuit 
of relay 3, but this relay is rendered slow-to-re 
lease by its upper short-circuited winding, there 
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6 
erated by said last impulse for indicating said 
connection, means controlled over said trunk 
circuit for operating said switches to establish a 
talking connection over said trunk circuit to a 
called party, transmitting means in said receiving 
end Operated in response to the called party 
answering for transmitting an impulse of cur 
rent back over said trunk circuit to the originat 
ing end, Said receiving means Operated in re 
Sponse to Said last impulse for indicating that 
the called party has anSWered, Said last trans 
mitting means again operative when the called 
party hangs up to transmit another impulse of 
current to said receiving means, said receiving 
means operated responsive to said last impulse 
for indicating that the called party has hung up, 
Said first transmitting, means again operated to 
transmit another impulse of current to the re 
ceiving end to initiate the release of Said connec 
tion, said response means again operated by said 
last impulse to release the established connec 
tion and automatic switches. 

4. In a telephone System, a plurality of auto 
matic Switches, a trunk circuit having access to 
said Switches at the receiving end thereof, means 
for seizing said trunk circuit at the Originating 
end, means in said trunk circuit at the originat 
ing end for transmitting low frequency impulses 
of alternating current in a slow cycle to the re 
ceiving end of said trunk circuit in response to 
Said seizure, means associated with the receiving 
end of Said trunk circuit responsive to said trans 
mission for first releasing the automatic switches 
if accidently held in operated position and then 
seizing an idle one of said switches, means as 
Sociated. With the receiving end of Said trunk cir 
cuit for transmitting an impulse of current over 
Said trunk circuit to the originating end in re 
Sponse to the Seizure of an idle SWitch at the re 
ceiving end, Said first transmitting means Con 
tinuing to transmit impulses from the originating 
end to the receiving end of the trunk circuit until 
the Originating end receives the transmitted in 
pulse indicating the seizure of an idle Switch. 

5. In a telephone System, a plurality of auto 
matic SWitches, a trunk circuit having access to 
said Switches, means for Seizing Said trunk cir 
cuit at the originating end, an impulse repeater 
automatically connected to the receiving end of 
said trunk circuit responsive to said seizure, a 
Vacuum tube included in said repeater, means in 
Said repeater responsive to Said connection for 
closing a circuit to light the filament of Said tube 
and for closing a circuit over the receiving end of 
said trunk circuit to cause an idle one of Said 
switches to be connected to the receiving end of 
said trunk circuit, a plate relay in Said repeater, 
means in Said repeater responsive to the con 
nection of the idle Switch to said trunk circuit 
for connecting said plate relay to the plate of Said 
tube to energize Said relay, and means operated 
responsive to the Operation of Said relay for 
transmitting an impulse of current over said 
trunk circuit to the Originating end to indicate 
that the repeater is ready to receive Selecting in 
pulseS. 

6. In a telephone system, a plurality of trunk 
circuits, an impulse repeater common to all said 
trunk circuits, means for Seizing One of Said trunk 
circuits, means operated responsive to the seizure 
of said trunk circuit for automatically connecting 
said impulse repeater to Said trunk circuit, means 
for transmitting a plurality of series of high fre 
quency alternating current impulses over said 
trunk circuit to Said repeater, means in Said re 
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peater for converting said series of impulses into 
series of direct current impulses, 
Switches operated by said Series of direct current 
impulses to establish a telephone connection ovei 
said trunk circuit, and means for automatically 
disconnecting said impulse repeater from said 
trunk circuit after a predetermined number of 
impulse series have been transmitted. 

7. In a telephone system, automatic Switches, a 
plurality of trunk circuits each having access to 
Said Switches, an impulse repeater common to all 
Said trunk circuits, means for seizing one of said 
trunk circuits, means responsive to said seizure 
for automatically connecting said repeater to said 
trunk circuit, a Vacuum tube included in Said 
repeater, means responsive to said connection for 
closing a circuit to light the filament of said tube 
and to prepare the plate circuit of said tube, means 
for transmitting a plurality of series of high fre 
quency impulses of alternating current over said 
trunk circuit to the grjd circuit of said tube, means 
Operated by the plate current of said tube in re 
Sponse to Said high frequency impulses for con 
Verting Said impulses into direct cUrrent im 
pulses to operate said automatic Switches and 
means for automatically disconnecting said re 
peater from Said trunk circuit and Switches after 
a predetermined number of series of impulses 
have been transmitted and for (pening the circuits 
of Said tube responsive to said disconnection. 

8. In a telephone system, automatic Switches, a 
plurality of trunk circuits each having access to 
Said automatic switches, an impulse repeater com 
mon to said trunk circuits, means for seizing one 
of Said trunk circuits, means responsive to said 
Seizure for COnnecting Said repeater to Said trunk 
circuit, a Vacuum tube included in said repeater, 
means responsive to the connection of Said re 
peater to said trunk circuit for closing a circuit 
to light the filament of said tube and to prepare 
the grid and plate circuits of said tube, means 
also responsive to the connection of said repeater 
to Said trunk circuit for automatically connecting 
an idle one of Said automatic Switches to said 
trunk circuit and repeater, means responsive to 
the connection of an idle Switch with said trunk 
circuit for transmitting an impulse of law fre 
quency alternating current back of said trunk 
circuit, means for transmitting a plurality of 
Series of high frequency impulses of alternating 
current over said trunk circuit to the grid circuit 
of said tube, means operated by the plate current 
of Said tube, in response to said high frequency 
impulses for converting Said impulses into di 
rect current impulses to operate Said automatic 
switches, means for automatically disconnecting 
said repeater from Said trunk circuit and Switches 
after a predetermined number of Series of in 
pulses have been transmitted, said tube closing 
circuit means operated responsive to said dis 
connection for Opening the circuits of the tube. 

9. In a telephone system, a plurality of trunk 
circuits, an impulse repeater common to all said 
trunk circuits, a finder SWitch individual to said 
repeater, means for seizing one of said trunk cir 
cuits, means in said trunk circuit responsive to 
Said Seizure for automatically transmitting an 
impulse of low frequency alternating current over 
Said trunk circuit, and means responsive to the 
receipt of Said impulse for operating said finder 
to connect said repeater to said trunk circuit. 

10. In a telephone system, an originating office 
and a distant Office, a plurality of trunks connect 
ing Said offices, operator controlled means for 
Seizing One of Said trunks, means operated re 
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said switch to the line relay and to ground, re 
Spectively, when the loop is first closed, means 
for transferring said conductors to the windings 
of the line relay of a succeeding Switch after the 
line Switch has operated responsive to the closure 
of the loop, and a test relay connected from One 
of Said conductors to ground, Said relay being 
shunted by said ground at the line Switch until 
after the line SWitch haS Operated, 

21. In combination, a trunk line, a repeater, a 
vacuum tube in said repeater, a plate relay, a 
grid circuit for the said tube normally adjusted 
so that when the emitter circuit of the tube is 
first closed the plate relay is energized, means for 
closing said emitter circuit when the repeater is 
taken into use over Said trunk line, means Con 
trolled by said plate relay for Sending signalling 
current back Over Said trunk line, and means 
responsive to the operation of the said signalling 
means for altering the said grid circuit to cause 
said plate relay to fall back. 

22. In a repeater of the vacuum tube type cir 
cuits for said tube completed responsive to the 
repeater being taken for use, a plate relay ener 
gized responsive to the completion of said cir 
cuits, and means in Said repeater Operated auto 
matically a predetermined time after the opera 
tion of said plate relay for altering the grid cir 
cuit of the tube to cause the deemergization of 
Said plate relay. 

23. In a Vacuum tube repeater, signalling 
means, a repeating relay, a plate relay effective to 
Control said signalling means when the repeater 
is first taken into use, and means controlled by 
Operation of the signalling means for rendering 
Said plate relay effective to control Said repeat 
ing relay. 

24. In a vacuum tube repeater, means for Sup 
plying current to the tube. On Seizure of the re 
peater, a plate relay initially responsive when the 
Current is supplied, an incoming circuit, means 
controlled by said plate relay for aSSociating Said 
incoming circuit with the grid circuit of the tube, 
Said last means being also operative to change 
the potential on the grid so that the said plate 
relay Will fall back preparatory to being con 
trolled over Said inconing circuit. 

25. In a repeater, an incoming circuit, an out 
going circuit, a vacuum tube, a grid circuit for 
said tube controlled Over Said incoming circuit, 
means controlled over the outgoing circuit for 
closing the plate circuit of Said tube, and a relay 
in said plate circuit for repeating impulses over 
Said Outgoing circuit. 

26. In a repeater, an incoming circuit, a trans 
former having a primary Winding bridged a CrOSS 
Said circuit, a vacuum tube, a grid circuit for 
said tube including the Secondary Winding of Said 
transformer, a plate circuit including a relay, 
means adjusting said grid circuit SO that Said re 
lay is deenergized when the incoming circuit is 
inactive, a second relay controlled by said first re 
lay, and an outgoing circuit closed at contacts of 
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said second relay and which is interrupted by 
operation of the said relays when alternating 
current is received. Over Said incorning circuit. 

27. In a telephone system, a trunk line, a re 
peater, a hunting SWitch for connecting Said re 
peater to Said trunk line, a Second hunting Switch 
for extending said trunk line to a directive switch, 
a vacuum tube in said repeater, means for start 
ing Said hunting Switches when the trunk line is 
taken into use, and means depending on the com- 10 
pletion of the operation of both said hunting 
SWitches for rendering said tube operative to re 
peat impulses. 

28. In a telephone System, a trunk line, a re 
peater, a hunting Switch for connecting said re- 15 
peater to Said trunk line, a second hunting switch 
for extending said trunk line to a directive switch, 
a vacuum tube in Said repeater, means for start 
ing said hunting Switches when the trunk line is 
taken into use, a grid circuit for said tube com- 20 
pleted responsive to the operation of the first 
hunting Switch, and a plate circuit for the tube 
COmpleted reSpOn,Sive to the Operation of the Sec 
Ond hunting Switch. 

29. In a telephone System, means including a 25 
link circuit and a plurality of automatic Switches 
for Setting up connections, an impulse repeater 
and means for connecting it up to said link cir 
cuit, means in said repeater for repeating series 
of impulses received over the link circuit to auto- 30 
natic switches of said plurality, and means for 
automatically releasing the repeater after a vari 
able number of Series of impulses have been re 
ceived, depending on the value of the first im 
pulse Series. 35 

30. In a telephone Systein, means including a 
link circuit and a plurality of automatic SWitches 
for Setting up connections, an impulse repeater 
and means for connecting it up to said link cir 
cuit, means in said repeater for repeating series 40 
of impulseS received over the link circuit to auto 
matic SWitches of said plurality, a Switch asso 
ciated With Said repeater, means for positioning 
Said SWitch responsive to the first series of im 
pulses, means for advancing the switch for each 45 
Subsequent series, and means for releasing the 
repeater upon the SWitch arriving at a prede 
termined position. 

31. In a trunk line for use in an automatic 
telephone System for extending calls from an 50 
Operator's position, means for receiving Super 
Visory signals transmitted back over the trunk 
line by alternating current, Said means compris 
ing an alternating current relay bridged across 
the trunk line in Series with a condenser, a sec- 55 
Ond alternating CUrrent, relay, a relay CONtrolled 
by Said first relay and operative to open the trunk 
conductors and connect the out portions thereof 
to said second relay, a holding circuit for said 
third relay controlled by said Second relay, and 60 
Signa contro means controlled by Said. Secondi 
relay. 
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