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The invention relates to automatic switching 
Systems wherein the orientation or setting of a 
Selector in a desired direction or desired group 
of directions, or on a line or groop of lines, is 
controlled by applying a given potential to one 
Or more "marking' contacts associated with said 
Selector and corresponding to the desired direc 
tion Or to the desired group. 
In Such Systems, one or more marking contacts 

represent Said directions and are raised to a given 
potential under the control of the calling station. 
The control is usually effected by trains of like 
current pulses, the number of said current pulses 
being a function of the position in the selector 
of the desired marking contact or contact group. 
According to one feature of the present inven 

tion, marking control is effected by means of 
Current pulses which differ from one another and 
whose number may be either constant or not and 
may be reduced, e. g. to two or One. 
Another feature of the invention contemplates 

the combination with the first feature, of a 
"marker' permanently associated with a selector, 
or common to several Selectors to which it can be 
temporarily connected, said marker being air 
ranged to assume as many electrical or mechan 
ical positions as there are marking contacts or 
Karking contact groups in the associated selector 
or selectors, said electrical or mechanical posi 
tions depending upon the nature and upon the 
order of Succession (if there are more than one) 
of the control pulses. 
According to still another feature of the in 

vention, the different kinds of impulses may be 
direct current impulses having different polarity 
or intensity, alternating current impulses of dif 
ferent frequency Or intensity, pulses of different 
duration, said pulses being transmitted from the 
control point to the controlled point over one or 
more wires with return over a common conductor, 
e.g. ground. 
Another feature of the invention provides for 

the use of two Wires for the transmission of the 
crientation pulses, said Wires being utilized, after 
the orientation of the selectors, for communica 
tion between the calling and the called station. 
During the orientation of the selectors one of 
the two Wires is utilized simultaneously for Con 
munication and for the control of said selectors. 
The connection of the calling station to the 50 

called station is effected over several selectors 
in series and means are provided for the orienta 
tion of several of said selectors by One and the 
same control pulse, this pulse being of Sufficient 
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tion of the preceding selector, upon the markers 
associated with the selectors that must be 
oriented by the same control pulse. 
This arrangement, particularly When the selec 

tion of the called station must be effected. On a 
numerical basis, permits the orienting of Several 
selectors required for the connection of the call 
ing to the called station by a single digit of the 
called number. 
Warious other features of the invention will ap 

pear from the description that follows, given as 
a non-limitative example and based on the ac 
companying drawings, in which: 

Fig. 1 is a diagram of a connecting circuit 
calling side; 

Fig. 2 is a diagram of a register pulse-Sender 
wherein the sending of pulses is effected in ac 
cordance with the features of the invention; 

Fig. 3 is a diagram of a selector-dedoubler of 
a new type; 

Fig. 4 is a diagram of a standard selector; and 
Fig. 5 is a diagram of a switch constituting the 

connecting equipment-called side. 
In the descriptions that follow, the contacts 

closed when the relay with which they are aS 
sociated is in normal position are indicated by 
prefixing the letter “R” to the reference number 
of the contact, and those closed when the relay 
is in operated position are indicated by prefixing 
the letter 'T' to the reference number. 

Switch Re5 of Fig. 2 is an 11-point rotary 
switch equipped with a certain number of Wipers 
so arranged as to come into contact with their 
bank during different quarter revolutions, the 
order of which is indicated by Roman numerals 
following the reference number of the Wiper. 
The recording of the call signal will be de 

scribed first with reference to Figs. 1 and 2. 
It will be assumed that a subscriber Pi con 

nected to the exchange removes the handset of 
his station. A finder of any suitable type (not 
shown) hunts for the calling line and connects 
the line to a free connecting circuit, such as that 
of Fig. 1, associated with a free register, Such as 
that of Fig. 2. 
A free connecting circuit associated with a free 

register is characterized by a battery potential ap 
pied to test wire T (Fig. 1) over circuit: Wire T, 
back contact of jack J, R64, R04, Wire O, back 
contact of jack J3 (Fig. 2), R26, R333, Wiper 
R. 3 of rotary switch R0 , wiper R022 of rotary 
switch RG2, wiper R92i, wipers R033, RO32, R03 
of rotary switch R03, wipers R043, R642, and R04 

duration to act successively, and after oriental 55 of rotary Switch R04, Wiper R56 of rotary Switch 
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R05, all these wipers being in their normal posi 
tion, resistance RL, and battery. 
The calling line is connected to the free equip 

ment of Fig. 1, and relay f is energized over con 
ductors A and B of the calling station loop. At 
Tif it closes the circuit of relay 2 over: ground, 
Winding of 2, T , resistance R2, battery. 
At T2.5, relay 2 applies a ground to test wire T 

to maintain in operating position the finder en 
gaged with the calling line. At T24 it con 
pletes the following circuit for relays 3 and 2: 
ground, series windings of 3, R. 96, lower wind 
ing of 2, T24, battery. 

Relays 2 and 3 become energized. At R2 , 
relay 2 opens the circuit of wire CH. Relay 2 
connects the register of Fig. 2 to the equipment 
of Fig. 1. 
At T27, relay 2 completes its holding circuit 

and the circuit of relay 28 of the register Over: 
ground, T24, T32, T27, upper winding of £2, 
Wire M, R264, winding of 28, battery. 
Relay 28 completes the following circuit for 

switch R85: battery, magnet R05, sector of Wiper 
R951, sector and wiper R052 in normal position, 
T28, contact of magnet R05, T28, back con 
tact and Wiper R053, ground. 
Magnet R05 attracts its armature, breaks the 

circuit through its contact, and in returning to 
normal causes the Switch Wiper's to advance to 
position 1, whereupon the ground of wiper R53 
is disconnected. 
The ringing tone is thereupon sent to the call 

ing subscriber over the circuit: wire ST (Fig. 2), 
condenser Cn 4, wiper R,023 in normal position, 
wiper R,053 in position 1, R33, wire IE, T22, 
T2, R62, condenser Cm3, condenser Cn, con 
ductor B, subscriber station loop, conductor A, 
R43, upper winding of relay , battery. 

It, Will be noted that owing to the fact that 
wiper R056 is in position 1, the battery is dis 
connected from the test Wires of all the con 
necting circuits associated with the register to 
mark said register busy. 
The calling subscriber having received the dial 

ing tone, dials the called number, e.g. 2369. Pulse 
relay repeats the pulses to relay 3 over: bat 
tery, resistance R3, R2, T22, wire LE, Wind 
ing of relay 3i, ground. Relay 3 ?, under the con 
trol of the pulses received, causes the first re 
cording switch R02 to advance to position 2. En- ; 
ergizing circuit of magnet R02: ground, 3, 
wiper R055 in position 1, magnet R02, battery. 
Upon the first holding of relay 3 (Fig. 2), relay 
32 is energized over: ground, T32, upper wind 
ing of 32, R323, T28, wiper R052 in position 1, 
sector of wiper R05, winding of magnet R93, 
battery. At T32, relay 32 completes a circuit 
over its lowering winding across resistance R4. 
This winding is short-circuited at each release 
of relay 3A, whereby relay 32 is rendered slow 
releasing and holds during the reception of a 
pulse train. 
At T323, relay 32 completes the following cir 

cuit for magnet R05: ground, T323, T28, wiper 
R852 off normal position, sector of wiper R95, 
Winding of R05, battery. 
When relay 32 releases at the end of the re 

ception of a pulse train, it opens at T323, the 
circuit of magnet R5 which releases its arma 
ture and causes the switch wipers to advance to 
position 2. In this position the pulse circuit of 
relay 3 is connected to magnet R03 across wiper 
R055. 
The second pulse train, 3 in the example con 

sidered, is received by magnet Re3, which causes 
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its Wipers to advance to position 3. Upon the re 
lease of relay 32 at the end of the reception of 
the second pulse train, magnet R05 causes its 
wipers to advance to position 3. The pulse cir 
cuit is connected then to magnet R64, which re 
ceives the third pulse train and causes its wipers 
to advance to position 6. 
As many pulses as necessary can thus be re 

corded in Switches such as R02, R23, and R34, 
provided for the purpose. 
When the last but one pulse has been received, 

the third in the example considered, magnet R05 
causes its wipers to pass to position 4. The foll 
lowing circuit for said magnet is then completed: 
ground on contacts 4 to 9 of wiper R953, wiper 
R053, T28 f', contact of R05, wiper R052, winding 
of R05, battery. Through the action of its con 
tact, magnet R05 causes its wiperS to advance to 
position 10. 
The first pulse of the fourth pulse train is 

then received by Switch R05 over: ground, T3, 
Wiper R55 in position 10, magnet R05, battery. 
Magnet R35 causes its WiperS to advance One 
step. The first quarter turn of rotation being 
over, wipers R052, R853, RO55, and R0.56 are re 
leased from the contact banks with which they 
are associated, and wipers R05 and R854 en 
gage their contact banks. 
The remaining pulses of the fourth train are 

then received over: ground, T3, T324, wipers 
R05, magnet R05, battery. Relay 32 becomes 
energized upon the reception of the first pulse 
of the last train, over: ground, T3f2, upper wind 
ing of 32, R323, wiper R053 in postion 10, resist 
ance R5, battery. 

During the recording of the call, the register 
Orients selector S1 of Fig. 1 by retransmitting the 
pulses. According to the invention, this is ac 
complished not by repeating the pulse trains as 
has been customary hitherto, but by producing 
pulses, the number of which can be constant, re 
gardless of the digit to be retransmitted, differ 
entiation between the digits being by the na 
ture or the intensity of the current or currents 
transmitted. 

In the example shown in Fig. 2 it is assumed 
that the return of the registered digits is effected 
by sending a pulse over one of the conductors, 
either alternating current or current of given 
polarity, or pulses of greater or lesser intensity, 
etc. These different currents are applied over 
Wires 325 to 329 (Fig. 2). It will be seen that it 
is thus possible to obtain five different Current 
pulses. For certain digits a second pulse is Sent 
over the other conductor which causes in the re 
ceiving circuit a routing different from that of 
the pulse previously indicated. It is thus possi 
ble to multiply by two the markings obtained by 
the five preceding pulses and to obtain the ten 
markings required for discriminating among the 
ten pulses making up the various digits of the 
Subscriber's number. 

It is assumed that the first registered digit 
which causes the orientation of selector S1, could 
either serve solely for this orientation or else be 
retransmitted after having caused it. For this 
purpose, the contacts of the right-hand bank 
associated with wiper RC24 are connected either 
to terminal Y or else to terminal X. ASSuming 
that the first digit registered, 2, should not be 
retransmitted, the second bank contact of Wiper 
R.326 is connected to terminal Y. 
When Wiper R.324 stops on the bank contact, 

the following circuit is completed: battery, lower 
winding of relay 5 (Fig. 2), resistance R, termi 
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nal Y, bank contact 2 and wiper R024, R446, 
R444, R322, T282, ground. 

Relay 5 closes at T54 the circuit of switch R0 
across R442. Magnet R is energized and causes 
its Wipers to advance. When Wiper R3 arrives 
in the third position after the normal position, 
the following circuit is completed: battery, upper 
Winding of relay 44, T53, wiper R03, terminal 
Y, wiper Re24, R446, T52, T282, ground. Relay 
44 closes its contact T44 before opening R446. 
Relays 5 and 44 remain energized over their lower 
windings via T44t, T282, ground. 
At T445 relay 44 completes the circuit of mag 

net RS of selector S1 (Fig. 1): ground, T445, 
R7 f, wire R, T 25, R. 32, contact and winding 
of magnet RS to battery. When wiper C 
reaches the bank contact corresponding to the 
bank contact on which wiper R25 is stopped 
(Fig. 2), the following circuit is completed over a 
free selector of the group of lines corresponding to 
the digit registered by Switch R2: ground, T443, 
windings of relay 7, wiper R23, Wire CN, bank 
contact of selector S1 and wiper C1, T23, wiper 
Ti, wire T, back contact of jack J5 (Fig. 3), 
R5A2, back contact of jack J, R574, R5SE, re 
sistance R3, battery. Relay 7 (Fig. 2) opens at 
R. the stepping circuit of magnet RS of selec 
tor S1 Which stops. 
The first digit causing the Orientation of Selec 

tor S1 is not retransmitted to the Selector of Fig. 3. 
When required, it would be retransmitted as fol 
loWS: 
Relay 7 (Fig. 2) closes at T2 the upper wind 

ing of relay 5 in parallel to its own upper Wind 
ing. The flow of current in the upper Winding 
of 5 being opposed to the flow in the lower Wind 
ing, the armature of relay 5 falls back. The 
ground is placed on wire F and the following cir 
cuit is completed: ground, T445, Ti, R5?, wire 
F., T 24, winding of relay 8, battery. At Tiff 
relay completes its holding circuit over the 
ground at T23; at T 95 it places a ground on the 
test, Wire to mark the busy condition over the 
Selector of Fig. 3; at R, it opens the circuit of 
wire O, at R. 86 it opens the circuit of relay 2, 
Which holds over its upper winding; at T0 and 
TiO3 it prepares the switching of the subscriber's 
line to the next Selector. 
The following circuit of relay $2 (Fig. 3) is 

completed: ground, T24 (Fig. 1), series windings 
of relay 3, T33, T3, wiper A of S, conductor 
A, R55 (Fig. 3), winding of 52, winding of 64, 
battery. Relay 52 operates, but relay 64, owing 
to its low resistance, remains unoperated. 

Relay 35 (Fig. 2) energizes over: Battery, series 
windings of 35, R2 , wiper R. 4 in third working 
position, wire IS, T2 (Fig. 1), T3, T63, wiper 
B of S, wire B, T52 (Fig. 3), R572, upper wind 
ing of relay 6, rectifier Rd, winding of relay 
59, ground. Only relay 35 is energized over this 
circuit, relays 59 and 6 not being energized 
owing to the characteristics of their winding. 
At T35 relay 35 completes the following cir 

cuit for magnet R.: ground R262, wiper R. 2 
in third Working position, T35, T442, contact 
and magnet R0, battery. Magnet R0 attracts 
its armature, breaks the circuit over its contact, 
and causes its wipers to advance one step into the 
fourth Working position. 
The pulses will now be sent to cause at the 

next Selector or Selectors, the marking Corre 
sponding to the second digit registered, 3 in the 
example considered. 

It is assumed that the selector of Fig. 3 is of 
the so-called dedoubler type. The second digit 
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wiil, therefore, cause the orientation of the selec 
tors of Figs. 3 and 4. 
When the Wipers of R0 reach the fourth 

working position, the stepping circuit of the mag 
net is opened. The following circuit is completed: 
ground, alternating current generator G (Fig. 2), 
positive polarities across rectifier Rd 2, resistance 
R9, third working contact of the contact bank 
associated with wiper R333, wiper R33, fourth 
Working contact of the contact bank associated 
With Wiper Ref 4, rectifier Rd8, Series windings of 
relay 22, rectifier Rd5, wire IS, Tl2 (Fig. 1), 
T3, T3, Wiper B of S, and second bank con 
tact, conductor B, T52 , R572, lower winding of 
relay 60, rectifier Rd 2, winding of 58, ground. 
The value of resistance R9 is Such, that relays 
22, 69 and 58 become energized. At T582 relay 
58 completes the following circuit for relay 55: 
battery, upper winding of 56, T582, T525, ground. 

In the selector of Fig. 3, the marking is effected 
over the control wire corresponding to digit 3 via: 
ground, T564, windings of relay 55, T53s, R59, 
T66 , RS42, control wire 3. 

It will be noted that the digits corresponding to 
a dedoubling level, i. e. the digits that must be 
retransmitted, have their marking wire associated 
with a winding of relay 89. It has been assumed 
that digit 3 should be retransmitted. In the case 
considered, relay 8) energizes and closes itS Con 
tact. T8. 
Switch S2 is first moved to a free line in the 

level corresponding to digit 3. The following 
circuit for magnet RS2 of S2 is completed: 
ground, R55, T562, R55, T524, contact and 
magnet RS2. When the selector wipers reach 
the contacts connected to a free line leading to 
the next selection stage, which Will be assumed to 
be the selector of Fig. 4, the following circuit is 
completed: ground, T564, series windings of relay 
55, 58, R59, T65, f, control wire 3, wiper C2. 
T523, Wiper T2, Wire T, back contact of jack Ji 
(Fig. 4), R662, back contact of jack J3, R894, R68, 
resistance R, , battery. Relay 56 opens at R55 
the circuit of magnet RS2. The wipers of S2 stop. 
The lower Winding of relay 5 (Fig. 3) is con 

nected over T552, in parallel with the lower wind 
ing of relay 55. The flow of current in this cir 
cuit is opposed to that flowing in the upper Wind 
ing and the relay falls back. The circuit of relay 
5 is completed over R583, T55, and ground. 
This relay opens at R52 the circuits of relays 
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22 (Fig. 2), 6), and 58 (Fig. 3). However, another 
circuit for said relays is completed over T8. 

ihe circuit of relay 5 (Fig. 3) is completed 
over T524, T53, and ground, and it closes its 
holding circuit at T52 over the ground of Wire 
T coming from Fig. 1, as has been indicated; 
at T53 it places this ground on Wiper T2 and Wire 
T to busy the selector of Fig. 4; at T3 and 
T54 it transfers conductor's A and B to the 
selector of Fig. 4; at R55 it opens the circuit 
of relay 52, which releases. 

it Will be noted that contact R.522 of relay 52 
closes before the opening of contact 52. In this 
way, the circuit of relay 22 (Fig. 2) and of wire 
IS is completed by T65 (Fig. 4), R.692, lower 
winding of relay 7, rectifier Rd8, relay 72, 
ground. Relay 22 will not release during the 
passage from the selector of Fig. 3 to the selector 
of Fig. 4. 
Relay 65 has held over conductor A via the cir 

cuit previously indicated for relay 52 (Fig. 3) 
when relay 5 has closed its contact is , this 
contact being closed before the operation of the 
other contacts of Said relay, 
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When relay 52 is released, all the relays, except 
ing relay 5, of the selector of Fig. 3 release. 
Relay 5i releases after relay 52, its holding 
circuit being open at T525, and relay 89 releases 
after 5, its holding circuit being open at T56. 

Relays and 72 of the selector of Fig. 4 
hold over the circuit previously indicated. 

It will be assumed that the digit retransmitted 
up to the selector of Fig. 4 must effect only the 
Orientation of this selector and need not be re." 
transmitted. 
When relays it and 2 are energized, Irelay 68 

is energized over its upper winding via i22 and 
T653. A ground is placed on control wire 3 over: 
ground, T684, windings of 61, T2, R3, Ti, 
R42, Wire 3. 

he circuit of magnet RS3 is connpleted Over: 
TS54, R.693, T682, R6, ground. Switch S3 will 
advance to find a free line in the level marked 
by Wire 3. It, will be assumed that this line is 
connected to the connector of Fig. 5. 
When the wipers of S3 reach a line of tine con 

nector of Fig. 5, the following circuit is com 
pleted: ground, TS8i (Fig. 4), windings of relay 
6', T2, R73f, T , R.42, control wire 3, wiper 
C3 on contact 3, T652, wiper i3, Wire T, back 
contact of jack J 9 (Fig. 5), R32, back coatact of 
jack Jia, R23, R95, resistance R2, battery. 
Relay S opens at R67 the circuit of magnet 
RS3, whereupon switch S3 stops. Relay 68, whose 
lower winding is energized in parallel with the 
lower Winding of relay 6, 1'eleases its arrnature, 
its two windings being in opposition. Relay 68 
is energized over R383, T6, and ground. At 
R692 it opens the circuit of relays f2 and , in 
series with relay 22 (Fig. 2). 
When relay 22 is energized over the circuit 

previously indicated it completes the following 
circuit for relay 2 : battery, winding of 2 , T22?, 
Wiper Rei 2 in fourth working position, R362, 
ground. Relay 2 closes at T23 its holding cir 
cuit. 
When relay 69 (Fig. 4) opens the circuit of its 

contact R.692, relay 22 releases and completes 
the following circuit for magnet R0: ground, 
R262, Wiper R2 in fourth working position, 
R22 , T22, R35, T442, contact and magnet, 
R., battery. Magnet RE attracts its armature, 
opens its contact and thus causes the wipers to 
advance one step, whereupon the armature falls 
back. The wipers pass to the fifth Working posi 
tion. The circuit of relay 2 being Open in 
the bank contacts of wiper R2, said relay 
releases. 
When relay 69 (Fig. 4) operates, it completes 

the circuit of relay 66 to the ground of T93 via 
T855. At T66 and T664 relay 66 transfers con 
ductors A, B to the connectors of Fig. 5; at R665 
it opens the circuit of relay 65, which releases, 
causing the release of all the relays of the marking 
device. 
When contact, T66 of relay 66 (Fig. 4) closes, 

the following circuit for relay 8 (Fig. 5) is 
completed: ground, T24 (Fig. 1) windings of 3 in 
series, T33, T, wiper Af, conductor A, T5 
(Fig. 3), wiper A2, conductor A, T66 (Fig. 4), 
wiper A3 of S3, conductor A R824 (Fig. 5) relay 
8, R972, lower winding of relay 90, battery. 
At T83' relay 8 completes the circuit of relay 
9. 
Relay 3 (Fig. 1), the new circuit of which is 

closed before the opening of its circuit over relay 
65 (Fig. 4), remains energized, as does relay 8. 
Relay 9 remains unoperated owing to the valu0 
Of its lower Winding, 
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8 
The following circuit is now completed: bat 

tery, winding of relay 35 (Fig. 2), R2 i?, fifth 
working position of the bank of wiper R04, wiper 
R64, wire IS, T2, T3, Tf O3, wiper B of S, 
conductor B, R522 (Fig. 3), T54, wiper B2 of S2, 
conductor B, R.65 (Fig. 4), T664, wiper B3 of S3, 
conductor B, T8 ' (Fig. 5), T9 f, R922, rectifier 
Rd8, winding of relay 94, ground. Relay 94 does 
not, but relay 35 becomes energized and comi 
pletes the following circuit for magnet R0; 
ground, R262, wiper R0 f2 in fifth working posi 
tion, T35, T442, contact and magnet RO, bat 
tery. Magnet R.G attracts its armature and 
causes its wipers to advance one step into the 
sixth working position. The circuit of the mag 
net is opened. 
When the wipers of switch R0? are stopped in 

the Sixth working position, the third digit 
registered over Switch ROA will be returned. The 
returns of this third digit, which is assumed to 
be 6, will be effected by sending two pulses to the 
connector of Fig. 5. One of these is constituted 
by a ground placed on conductor A across the low 
lesistance uppel' winding of relay 3 (Fig. 1), over: 
ground, Wiper R.42 in sixth Working position, 
wiper R.) 5 in sixth working position, wire P, 
i:26, upper winding of relay 3, T33, and con 
ductor A. 
The current flowing in the circuit of relays 

2 (Fig. 5) and 98 is sufficient to operate relay 90. 
At R98, relay 90 removes the battery across R2 
over wire T; at T935, it completes the circuit of 
relay 33 over; ground, TS35, R893, T8 f2, winding 
of 33, battery. Relay 83 connects at T832 and 
83 conductoi's A and B to wiper's AC2 and BC2 

corresponding to the SCanning of the even tens 
whereof digit 6 forms part, and at T834 it closes 
its holding circuit over the ground of Wire T. 
When relay 8 operates, the circuit of relay 9 

is completed over: battery, windings of 9, T8f3, 
ground. Relay 87 holds over its upper winding. 
A second pulse is sent by the register of Fig. 2 

over: ground, alternating current generator G, 
negative polarities across rectifier Rd and re 
sistances R3 and RfA, wiper R43 in sixth Work 
ing position, wiper R34 in sixth Working posi 
tion, rectifier Rd 3, relay 22, rectifier Rd4, wire 
IS, T, 32, T3, Ti 33, wiper Bf of S, conductor 
is across Figs. 3 and 4, T8 ' (Fig. 5), T9 f, 
R922, upper Winding of relay 95, rectifier RdS, 
relay 94, ground. The value of resistances R. 3 
and RA in series is such, that only relays 22 
(Fig. 2) and 94 (Fig. 5) operate. The tens 
marking Wire for digit 6 is connected via: battery, 
windings of 84 in parallel, R864, R93, T943, 
R952, R963, R972, control wire of tens 6. 
The circuit of magnet RC is completed: 

ground, R84. , R862, R921, T942, T92, R881, 
T8 , contact and Inagnet R.C. Magnet RC 
causes the Wipers of C to advance. When the 
wipers of C reach the level of tens 6, the previ 
ously indicated marking circuit is completed via: 
control Wire , contact of the bank associated 
with wiper CC, T83, ground. 
Relay 84 opens at R84 the circuit of magnet 

RC, and connector C stops; at T84, it com 
pletes over R35 the circuit of relay 92. At R922, 
relay 92 opens the circuit of relay 22 (Fig. 2), 
which releases and causes magnet R0 to advance 
One step, aS previously indicated. The Wiper's of 
Said Switch pass to the seventh working position. 
Relay 94 (Fig. 5) releases, its circuit being thus 
opened at R922, and opens at T943 the circuit of 
relay 84, which releases. The circuit of magnet 

The circuit of relay 
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9 is completed over: ground, R84, R862, T92, 
R9, winding of 97, and battery, relay 92, slow 
to release, releasing after the opening of T84. 
When relay 92 is released, the following circuit 

is completed for relays 3' and 97: battery, relay 
9, relay Si, TS: , T83, and ground. Relay 
S. remains energized and relay, 97 pulls up. At 
T?', relay 97' closes the circuit of relay 8 
Over relay 98; relay 8, being slow to release, does 
not release during this transfer. 
The circuit of relay 35 (Fig. 2) is completed 

via: battery, winding of 35, R2, wiper R04 
in seventh working position, Wire IS, T26, Wire 
IS, T2, T3, T03, wiper B, conductor B, 
across Figs. 3 and 4, T8: ' (Fig. 5), T9, R922, 
rectifier Rd, winding of 94, ground. Relay 35 
causes switch Ri to advance one step, as has 
been indicated previously. The Wipers of Said 
Switch pass to the eight position. 
The fourth digit or units digit registered over 

Stitch. R3 will be retransmitted. It has been 
aSSurned that this digit was 9. 
The fallowing circuit is completed: ground, 

alternating current generator G, resistance R5, 
wiper R.S. in ninth position, wiper R. 4 in eighth 
Working position, rectifier Rd, relay 22 and 
rectifier Rd. for the negative polarities, and 
rectifier Rd 3, relay 22, rectifier Rd 3 for the posi 
tive polarities, wire IS, T2, T3, T3, wiper 
8 conductor B across Figs. 3 and 4, T8 (Fig. 
5), T3, R322, upper winding of relay 95, recti 
fier Rd 3, relay 4, ground, for the negative 
polarities, lower winding of relay 95, rectifier 
Rii, relay 33, and ground for the positive polari 
ties. Relays 93 and 94 hold. Relay 95 does not 
guill up on account of the value of resistance Rl5. 
Tie marking of digit S is effected over the 

units control wire via: battery, winding of relay 
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84, R355, 93 . T944, R965, T94, and Wire 9. 
The circuit, of magnet, RC is completed via: 
ground, R34, RS62, R92 , T932 and T942, T912, 
R.33 , T3 , contact and magnet RC, battery. 
?tagnet, RC causes the wipers of C to hunt, for 
the called Subscriber's line. When they reach 
the subscriber's line, the circuit of relay 84 is 
completed via: control wire of unit 9, wiper CC, 
T&AS, and ground. Relay 84 holds and opens at 
R35 the rotary circuit of connector C, which 
Stop.S. 

At T355, relay 84 completes the circuit for 
relay 32, which opens at R922 the circuit of relays 
93 and 94, which release. Relay 84 releases, its 
circuit being open at T943. The following cir 
cuit for relay 96 is completed: ground, R84, 
R862, T92, T9: , lower winding of 86, battery. 
Relay 92, slow to release, does not release but a 
short instant after the opening of T84. Relay 
38 closes at T83f the circuit over its upper wind 
ing via the ground of T83. At R864, it breaks 
the circuit of 84 and at R865, the circuit of 92, 
and at T86 it completes the circuit of relay 89. 
Relay 88 energizes over: ground, lower winding 

of 88, T863, TS 4', T833, wiper TC2, and battery 
over the test wire of the line equipment if the 
subscriber is free. At T864, it completes the cir 
cuit of the lower Winding of relay 8. If no equip 
ment such as that of Fig. 5 is associated with the 
Subscriber's line, the flow in the lower winding 
of relay 8, which Opposes that in the upper 
winding, causes the release of the armature of 
said relay. 
The circuit of the upper winding of relay 90 is 

completed via: R3T, T892, and ground on T83. 
Relay 91, whose winding is short-circuited by 
T904, T892, T83, and ground, releases after a 
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short instant. The circuit of relay 82 is com 
pleted via: ground, T905, T893, R93, T32, Iower 
winding of relay 82, battery. At T824 and T825, 
it connects conductors A and B to the called sub 
Scriber's line; at T62, it completes its holding 
circuit over the ground of wire T; , ; 322, it 
Connects a battery to Wiper TC2, across its wind 
ingS in Series; at R824, it opens the circuit of 
relay 8, which releases. he disconnection of 
the ground at 8:3' causes the release of the ele 
inents of the marking device. Relay 3 (Fig. 1), 
which was in series with 8, releases. 
The ringiing of the SubScriber, the answer, and 

the release at the end of the call are effected in 
the Well-known nanner. 

If the Subscriber's line is busy, a ground is 
placed on Wire Te2 across the low resistance up 
per Winding of a relay Such as 82. The intensity 
Of the current flowing in the lower winding of 
relay 8 is such, that this relay energizes. The 
circuit of the upper winding of 9 remains open 
at R8 . A battery is placed then on conductor 
B via; battery, resistance RA2, R9. , 89, R9 , 
i88, conductor B. This battery received over 
Fig. 1 causes the operation of relay 3 over: T 93, 
i3 , R2, T2, winding of 6. At T63, relay 6 
causes the Short-circuiting of relay 2 via the 
ground at the contact of relay . Relay 2 re 
iéa SeS and SuppreSSes at T23 the ground on test 
Wire it, Which causes the sending, to the calling 
SubScriber, of the busy signal, according to the 
known method. 

ihe remaining Operations in the register, after 
the marking and the Orientation of the connector 
have been effected, Will noW be explained. 
Whe relay 92 (Fig. 5) Operates for the Second 

tiine, the circuit of relay 22 is opened. Said relay 
releases and causes the wipers of R. to advance 
One Step, as has been explained previously. The 
Wiper's arrive in the ninth working position. The 
following circuit for relay 26 is completed: bat 
tery, resistance Ri, upper Winding of 25, ninth 
bank contact of Wiper RE 2, wiper RS 2, R262, 
ground. Relay 2 closes its holding circuit at 
2S5 before the opening of R262. At R264, it 

opens the circuit of 28, which releases, Switch 
R8 returns to its normal position over: ground, 
i263, R283, sector of Wiper R, contact and 
magnet R, battery. The circuit is opened When 
Wiper Rif reaches the normal position. SWitch 
R5 returns to its normal position Over: ground, 
i263, R28, contact of magnet R05, and on the 
one hand, R28, Wiper R55, magnet RC5 and, 
on the other hand, wiper R52 and magnet R05. 
Switches RGS, R3, RC2 return to normal over 
the ground placed on wire 339 at T263, contacts 
R283, R284, and R285', aSSociated with relay 28, 
being closed. The relays held in the register all 
return to normal when contact T282 of 28 is 
opened. Relay 2 (Fig. 1) releases upon the Open 
ing of R264. 
The register is now free and can be seized by 

Some other equipment such as that of Fig. 1. 
In the cases where, the register having been 

seized, the caling Subscriber does not follow up 
the call, the release of the register is brought 
about by caims Co., and Ca2 acting upon relays 
33 and 34. 
In the above description it has been a SSumed 

that the first digit stored in the register over 
switch R02 merely caused the orientation of selec 
tor SE of Fig. 1, but was not retransmitted. 
However, this digit could be retransmitted after 
having effected that orientation. The manner 
in which that retransmission is effected Will noW 
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be explained. In this case the bank contact aSSO 
ciated with wiper RG24 and corresponding to the 
digit to be retransmitted is connected to terminal 
X. Let it be, for example, digit 6, corresponding 
to the sixth working contact of R02. 
When wiper R. (24 stops on the sixth bank con 

tact, the following circuit is completed: battery, 
lower winding of relay 5, resistance R6, terminal 
X, bank contact and wiper RC24, R445, R444, 
R322, T82, ground. Relay 5 causes the Stepping 
of switch RG over T54 and R442. When wiper 
R013 reaches the first working position, the fol 
lowing circuit is completed: battery, upper wind 
ing of relay 35, T53, wiper R03 in first working 
position, terminal X, wiper R.324, R446, T52, 
T282, ground. Relay 44 closes its contact T44 
before opening R446 and R442. Relays 5 and 44 
remain energized over their lower windings via 
'F444, T282, ground. 
The orientation of selector Si and the seizure 

of a selector such as that of Fig. 3 are effected 
as has been indicated in the preceding case. 
Finally, relay 35 is energized and causes Switch 
R8 to advance one step. The wipers of said 
switch pass to the second Working position. 
The pulses are then sent to the selector of Fig. 3 

to cause the marking corresponding to the digit 
recorded over switch R02, digit 6 in the example 
considered. A positive polarity pulse is sent via: 
ground, wiper R022, wiper RO 5, wire P, low re 
sistance upper winding of relay 3, T33, TO , 
wiper A, conductor A, R515, winding of relay 52, 
winding of relay 64, battery. Relay 64 switches 
the marking circuit over to the marking wires of 
even digits. A second pulse is sent via: ground, 
generator G, negative polarities across rectifier 
Ridt, resistances R. 3 and Ria, wire 327, wiper 
R623, wiper ROf 4, rectifier Rd.6, relay 22, rectifier 
Rd4, wire IS, Tf 2 ?, T3, T 03, wiper B, con 
ductor B, T52, R572, upper winding of relay 60, 
rectifier Rdf, relay 59, ground. Relay 59 operates 
but on account of the value of resistance R4, 
relay 60 remains unoperated. 
The marking circuit is then completed over: 

ground, T564, winding of 55, R581, T593, R662, 
T643, and marking wire of digit 6. The remain 
ing operations are effected as indicated previously, 
switch R0 advancing one step upon the release 
of relay 22. 

It will be seen, therefore, that the marking of 
the central wires is effected in the intermediate or 
final receiving equipments through the action of 
relays such as relays 64, 60,59, and 58 of Fig. 3. 
The operation of these relays is controlled as 
follows: 

For digit 1-Sending by the register of a posi 
tive polarity across a high resistance over con 
ductor B. Relay .58 operates, relay 60 remains 
unoperated. 
For digit 2-Sending of a positive polarity over 

conductor A, which causes the operation of relay 
64. Sending of a positive polarity across a high 
resistance, over conductor B. Relay 58 operates, 
relay 69 remains unoperated. 
For digit 3-Sending of a positive polarity 

acroSS a low resistance, over conductor B, re 
lays 60 and 58 operate. 

For digit 4-Sending, in addition to the polarity 
of digit 3, of a positive polarity over conductor A, 
which causes the operation of 64. 

For digit 5-Sending of a negative polarity 
across a high resistance. Relay 59 operates, re 
lay 60 remains unoperated. 

For digit 6-Sending, in addition to the polarity 
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of digit 5, of a positive polarity over conductor A, 
which causes the operation of relay 64. 

For digit 7-Sending of a negative polarity 
across a low resistance. Operation of relays 58 
and 59. 

For digit 8-Sending, in addition to the po 
larity of digit 7, of a positive polarity over con 
ductor A, which causes the operation of relay 64. 

For digit 9-Sending, in addition to the polari 
ties of digit 9, of a positive polarity over Conduc 
tor A. Operation of relay 64. 

For digit 0-Sending, in addition to the polari 
ties of digit 9, of a positive polarity over conduc 
tor A. Operation of relay 64. 
The above combinations have been given only 

as non-limitative examples and, without exceed 
ing the scope of the invention, it would be possible 
to use any other combinations, provide for the 
sending of any number of pulses to differentiate 
the various digits, replace the sending of polari 
ties with the sending of predetermined frequen 
cies and frequency combinations, combine the 
marking devices thus obtained with any Orienta 
tion System whatever in order to obtain the rout 
ing of calls, controls, or signallings, and replace 
the rotary switches with relay combinations or 
Vice Versa. 
What is claimed is: 
1. In a telephone exchange System, numerically 

designated lines, means including selectors ar 
ranged in a plurality of numerical stages for eS 
tablishing a connection between the calling and 
called lines, a register at the exchange variably 
operable in accordance with the digits of the 
called number, means associated with the regis 
ter to generate potentials differing from one 
another in character, means controlled by the 
register for applying a particular potential to a 
selector, and means responsive thereto for nu 
merically operating the selector. 

2. In a telephone exchange System, numer 
ically designated lines, means including selectors 
arranged in a plurality of numerical stages for 
establishing a connection between the calling and 
called lines, a register at the eXchange, a dial 
for each line adapted to send impulses varying 
in number depending on the digits of the called 
number for variably operating the register, a 
Sender associated with the register and adapted 
to generate impulses differing from one-another 
in character, means for associating said sender 
With Said Selector, means controlled by the reg 
ister for determining the sending of a particu 
lar impulse by the sender, and means responsive 
thereto for operating a selector in the establish 
ment of said connection. 

3. In a telephone exchange System, numer 
ically designated lines, means including selectors 
arranged in a plurality of numerical stages for 
establishing a connection between the calling and 
called lines, a register at the exchange variably 
Operable in accordance with the digits of the 
called number, means associated with the regis 
ter to generate potentials differing from one 
another in character, a marker switch commonito 
a plurality of Selectors of one stage, said marker 
Switch having a plurality of positions in each of 
which a different potential is applied to the se 
lectors of said one stage, means for selecting for 
operation one of the last mentioned characters, 
means controlled by the register for variably op 
erating said marker switch, and means for stop 
ping the Selector in a position designated by the 
marker SWitch. 

4. In a telephone exchange system, numerically 
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designated lines, means including selectors ar 
ranged in a plurality of numerical stages for 
establishing a connection between the calling and 
called lines, a register at the exchange variably 
operable in accordance with the digits of the 
called number, means associated with the register 
to generate potentials differing from one-an 
other in character, a marker switch for each se 
lector to control the moving of the selector into 
Various numerical positions, said marker Switches 
having a plurality of positions, each correspond 
ing to a different numerical position of the as 
Sociated switch, and means controlled by the reg 
ister for variably controlling the marker switches. 

5. A telephone system according to claim 1, and 
in which a two-conductor control circuit extends 
from the register towards said selectors, means 
controlled by the register for applying a certain 
potential to one of said conductors and means 
controlled by the register for applying a potential 
to the other conductor, the numerical operation 
of a selector being determined by the potentials 
applied to said conductors. 

6. A telephone system according to claim 1, and 
in which a two-conductor control circuit extends 
from the register towards said Selectors, means 
controlled by the register for applying one of 
five different potentials to one of Said conductors 
and a potential to the other conductor, and means 
responsive thereto for setting a selector into the 
desired numerical position. 

7. A telephone System according to claim 1, and 
in which the selectors have terminals and Wipers 
cooperating thereWith, control Wires leading to 
the terminals of a selector, relays associated With 
said selector for establishing a circuit over any 
one of said wires to stop the selector Wipers on 
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certain terminals as determined by said wires, 
and means controlled by said register for vari 
ably operating said relays by applying thereto 
one of Said potentials. 

8. A telephone System according to claim 1, and 
in which the Selectors have terminals and wipers 
cooperating therewith, two sets of control wires 
Jeading to the terminals of a selector, relays as 
Sociated With the selector for establishing a circuit 
over any one of Said Wires to operate the selector 
in accordance With two digits of the called num 
ber, and means controlled by said register for 
variably operating said relays by applying thereto 
certain potentials. 

9. In a telephone exchange system, numerically 
designated lines, means including selectors ar 
ranged in a plurality of numerical stages for es 
tablishing a connection between a calling and a 
called line, a register at the exchange variably 
operable in accordance with the digits of the 
called number, and means controlled by said 
register for operating selectors of two successive 
stages in accordance with a single digit of the 
called number. 

10. In a telephone exchange System, numer 
ically designated lines, means including Selectors 
arranged in a plurality of numerical stages for 
establishing a connection between the calling and 
called lines, a register at the exchange variably 
operable in accordance With the digits of the 
called number, means associated With the register 
and adapted to generate potentials differing from 
one-another in character, and means controlled 
by the register for applying the same particular 
potential to selectors of two Successive stages for 
controlling their numerical Operations. 
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