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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 gz 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 ar-
ranged to assume as many electrical or mechan-
ical positions as there are marking contacts or
marking 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 com-
munication and for the control of said selectors.

The connection of the calling station to the -

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
ascociated 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.

Various 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 R85 of Fig. 2 is an 1i-point rotary
switch equipped with a certain number of wipers
so arranged as to come into contact with their

- bank during different. quarter revolutions, fhe

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.

Tt will be assumed that a subscriber P{ 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 g free connecting circuit, such as that
of Wig. 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-
plied to test wire T (Fig. 1) over circuit: wire T,
back contact of jack Ji, R84, R104, wire O, back
contact of jack J3 (Fig. 2), R261, R333, wiper
R313 of rotary switch R8I, wiper R022 of rotary
switch R82, wiper R921, wipers R023, R032, R03!
of rotary switch R03, wipers R043, R042Z, and R041
of rotary switch R94, wiper R856 of rotary switch
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RO5, 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 [ is energized over con-
ductors A and B of the calling station loop. At
Tl it closes the circuit of relay 2 over: ground,
winding of 2, T, resistance R2, hattery. -

At T28, 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 com-
pletes the rollowing circuit for relays 8 and (2:
ground, series windings of 3, RI08, lower wind-
ing of 12, T24, battery.

Relays 12 and 3 become energized. At RZi,
relay 2 opens the circuit of wire CH. Relay (2
connects the register of Fig. 2 to the equipment
of Fig. 1,

At TI27, relay 12 completes its holding circuit
and the circuit of relay 28 of the register over:
ground, T24, T32, TI21, upper winding of (2,
wire M, R264, winding of 28, battery.

Relay 28 completes the following circuit for
switch R85: battery, magnet R85, sector of wiper
RO51, sector and wiper R082 in normal position,
T281, contact of magnet ROB, T281’, back con-
tact and wiper R853, ground,

Magnet ROB5 attracts its armature, breaks the
circuit through its contact, and in returning to
normal causes the switch wipers to advance to
position 1, whereupon the ground of wiper R053
is disconnected.

The ringing tone is thereupon sent to the call-
ing subscriber over the circuit: wire ST (Fig. 2),
condenser Cné, wiper R023 in normal position,
wiper R853 in position 1, R331, wire IE, Ti22,
T12, R62, condenser Cn3, condenser Cnl, con-
ductor B, subscriber station loop, conductor A,
R43, upper winding of relay 1, batiery.

It will be noted that owing to the fact that
wiper R856 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 31 over: bat-
tery, resistance R3, RI12, TI22, wire LE, wind-
ing of relay 3i, ground. Relay 31, under the con-
trol of the pulses received, causes the first re-

cording switch R0O2 to advance to position 2. En-

ergizing circuit of magnet R02: ground, T3i{1,
wiper R055 in position 1, magnet R82, battery.
Upon the first holding of relay 3{ (Fig, 2), relay
32 is energized over: ground, T&12, upper wind-
ing of 32, R323, T281, wiper R§52 in position 1,
sector of wiper RO5!, winding of magnet RS5,
battery. At T32i, relay 32 completes a circuit
over its lowering winding across resistance Ré.
This winding is short-circuited at each release
of relay 3{, whereby relay 82 is rendered slow-
releasing and holds during the reception of a
pulse train.

At T323, relay 32 completes the following cir-~
cuit for magnet R65: ground, T323, T28{, wiper
RO52 off normal position, sector of wiper RO51,
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 R95 which releases its arma-
ture and causes the switch wipers to advance to
position 2. In this position the pulse circuit of
relay 31 is ccnnected to magnet R03 across wiper
RO55.

The second pulse train, 3 in the example con-
sidered, is received by magnet R83, 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 R85 causes its
wipers to advance to position 3. The pulse cir-
cuit is connected then to magnet R4, 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, R03, 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 fol-
lowing circuit for said magnet is then completed:
ground on contacts 4 to 9 of wiper R053, wiper
R053, T281’, contact of R85, wiper R0#52, winding
of RO5, battery. Through the action of its con-
tact, magnet RO5 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!f,
wiper R855 in position 10, magnet RBE, battery.
Magnet R95 causes its wipers to advance one
step. The first quarter turn of rotation being
over, wipers R052, R053, R055, and RB856 are re-
leased from the contact banks with which they
are associated, and wipers R851 and R854 en-
gage their contact banks,

The remaining pulses of the fourth train are
then received over: ground, T34, T324, wipers
RO5!, magnet RO5, battery. Relay 32 becomes
energized upon the reception of the first pulse
of the last train, over: ground, T312, upper wind-
ing of 32, R323, wiper R053 in postion 10, resist-
ance RS, battery.

During the recording of the call, the register
orients selector Si 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 323 (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-
kle to multiply by two the markings obtained hy
the five preceding pulses and to obtain the fen
markings required for discriminating among the
ten pulses making up the various digits of the
subseriber’s number.

It is assumed that the first registered digit
which causes the orientation of selector Si, 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 R@24 are connected either
to terminal Y or else to terminal X. Assuming
that the first digit registered, 2, should not he
retransmitted, the second bank contact of wiper
R824 is connected to terminal Y,

When wiper R824 stops on the bank contact,
the following circuit is completed: battery, lower
winding of relay 5 (Fig, 2), resistance R1, termi-
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nal Y, bank contact 2 and wiper R024, R446,
R444, R322, T282, ground.

Relay 5 closes at T84 the circuit of switch ROI
across R442. Magnet R84 is energized and causes
its wipers to advance. When wiper R913 arrives
in the third position after the normal position,
the following circuit is completed: battery, upper
winding of relay 44, 753, wiper R8I3, terminal
Y, wiper R824, R4486, T52, T282, ground. ~Relay
44 closes its contact TA41 before opening RA4486.
Relays 5 and 44 remain energized over their lower
windings viag T441, T282, ground.

At 'T445 relay 44 completes the circuit of mag-
net RSI of selector S (Fig. 1): ground, TA45,
RTI, wire R, Ti28, R182, contact and winding
of magnet RSI to battery. When wiper ClI
reaches the bank contact corresponding to the
bank contact on which wiper R825 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 R82: ground, T443,
windings of relay 71, wiper R825, wire CN, bank
contact of selector S: and wiper Ci, Ti23, wiper
Ti, wire T, back contact of jack Ji (Fig. 3),
R512, back contact of jack J6, R514, RESY, re-
sistance RS, battery. Relay T (Fig. 2) opens ab
RTIl the stepping circuit of magnet RSS! of selec~
tor S: which stops.

The first digit causing the orientation of selec-
tor Si1is not retransmitted to the selector of Fig. 3.
When required, it would be retransmitted as fol-
lows:

Relay T (Fig. 2) closes at T12 the upper wind-
ing of relay 5 in parallel to its own upper wind-
ing, The flow of current in the upper winding
of B 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, TA45, TTI, RSI, wire
F, Ti24, winding of relay 19, battery. At Ti87
relay I8 completes its holding circuit over the
ground at T23; at TI85 it places a ground on the
test wire to mark the husy condition over the
selector of ¥ig. 3; at Ri84 it opens the circuit of

wire O, at R186 it opens the circuit of relay 12, :

which holds over its upper winding; at TIC{ and
T103 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, Ti8l, wiper Al of S{, conductor
A, R515 (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 33, R2{1, wiper R1{4 in third working
position, wire IS, TI121 (Fig. 1), T2l, TI68, wiper
Bl of Si, wire B, T521{ (IFig. 3), R§12, upper wind-
ing of relay 68, rectifier Rd!{, winding of relay
508, ground., Only relay 38 is energized over this
circuit, relays 59 and 68 not being energized
owing to the characteristics of their winding.

At T351 relay 35 completes the following cir-
cuit for magnet R8{: ground R262, wiper R{{2
in third working position, T351, T442, contact
and magnet RO, battery. Magnet RO 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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6 .
will, therefore, cause the orientation of the selec~
tors-of Figs. 3 and 4. .

When the wipers of R8I 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 R4 12, resistance
RY, third working contact of the contact bank
associated with wiper R832, wiper R033, fourth
working contact of the contact bank associated
with wiper R014, rectifier Rd32, series windings of
relay 22, rectifier Rd5, wire IS, Ti21 (Fig. 1),
T3, Ti183, wiper Bl of S!, and second bank con-
tact, conductor B, T82f, R572, lower winding of
relay 69, rectifier Rd2, winding of E8, ground.
The value of resistance R9 is such, that relays
22, 68 and 58 become energized. At T582 relay
58 completes the following circuit for relay 35:
battery, upper winding of 8§, T582, T525, ground.

In the selector of Fig. 3, the marking is effected
over the control wire corresponding to digit 3 via:
ground, T554, windings of relay 55, T83!, RESI,
T681, R542, control wire 3.

It will be noted that the digits corresponding to
2 dedoubling level, i. e. the digits that must be
retransmitted, have their marking wire associated
with a winding of relay 88. It has been assumed
that digit 3 should be retransmitted. In the case
considered, relay 80 energizes and closes its con-
tact T80I.

Switeh 82 is first moved to a free line in the
level corresponding to digit 3. The following
circuit for magnet RS2 of S? is completed:
ground, R55{, TH62, R5TE, TE24, 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
ke the selector of Fig. 4, the following circuit is
completed: ground, T564, series windings of relay
53, 'T321, R581, T681, control wire 3, wiper C2,
T523, wiver T2, wire T, back contact of jack J7
(Fig.4), RE862, back contact of jack J§, R894, RG8I1,
resistance RII, battery. Relay 56 opens at R53!

“the circuit of magnet RS2. The wipers of S2 stop.

The-lower winding of relay 58 (Fig. 3) is con-
nected over T§52, in parallel with the lower wind-
ing of relay 58. 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
57 is completed over RE63, TB5(, and ground.

* This relay opens at R572 the circuits of relays
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22 (Fig. 2), 68, and 53 (Fig. 3). However, another
circuit for said relaysis completed over ‘T8CI.

The circuit of relay 51 (Fig. 3) is completed
over T824, T573, and ground, and it closes its
holding circuit at TEi2 over the ground of wire
T coming from Fig. 1, as has been indicated;
at T513 it places this ground on wiper T2 and wire
T to busy the selector of Pig. 4; at THIf and
TE14 it transfers conductors A and B to the
selector of Fig. 4; at R6{5 it opens the circuit
of relay 82, which releases.

It will be noted that contact R522 of relay 52
closes before the opening of contact 521, In this
way, the circuit of relay 22 (Fig. 2) and of wire
IS is completed by T8EI1 (Fig. 4), REY2, lower
winding of relay Ti, rectifier Rd8, relay 12,
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 51 has closed its contact TB{{, this
contact being closed before the cperation of the
other contacts of said relay.
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When relay 52 is released, all the relays, except~
ing relay 51, of the selector of Fig. 3 release.
Relay 57 releases after relay 52, its holding
circuit being open gt TH525, and relay 89 releases
after 87, its holding circuit being open at T578.

Relays 7f 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 Ti and 72 are energized, relay 68
is energized over its upper winding via T22 and
TE52. A ground is placed on control wire 3 over:
ground, T884, windings of 67, T72f, R13{, TT{I,
R142, wire 3.

The circuit of magnet RS3 is completed over:
TSEE, RESS, T582, RETH, ground. Switch S3 will
advance to find a free line in the level marked
by wire 8. It will be assumed that this line is
connected to the connector of Fig. 5.

When the wipers of 83 reach a line of the con-
nector of Fig. 5, the following circuit is com-
pleted: ground, T§84 (Fig. 4), windings of relay
87, TiZi, R131, T, RT42, control wire 3, wiper
C3 on contact 3, TES2, wiper T3, wire T, back
contact of jack J9 (Fig. 5), R821, back contact of
jack J18, R83(, RE&8!, resistance RI2, battery.
Relay 87 opens at RST! the circuit of magnet
RS3, whereupon switch S3 stops. Relay §8, whose
lower winding is energized in parallel with the
lower winding of relay 67, releases its armature,
its two windings being in opposition. Relay 62
is energized over RE683, T674, and ground. At
RE92 it opens the circuit of relays 72 gnd 7, in
series with relay 22 (Fig. 2).

When relay 22 is energized over the circuit
previously indicated it completes the following
circuit for relay 21: battery, winding of 21, T22t,
wiper REI2 in fourth working position, R262,
ground. Relay 2! closes at T2{3 iis holding cir-
cuit.

When relay 69 (Fig. 4) opens the circuit of its
contact RG682, relay 22 releases and completes
the following circuit for magnet R8¢: ground,
R262, wiper RO812 in fourth working position,
R2214, T21Z, R351, T442, contact and magneb
ROf, battery. Magnet R8It attracts its armature,
opens its contact and thus causes the wipers %o
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{2, said relay
releases.

When relay 69 (Fig. 4) operates, it completes
the circuit of relay 6 to the ground of T§93 via
T855. At TE6! and T664 relay 66 transfers con-
ductors A, B to the connectors of Fig. 5; at R685
it opens the circuit of relay 65, which releases,
causing the release of all the relays of the marking
device.

When contact T861 of relay 66 (Fig. 4) closes,
the following circuit for relay 81 (®ig. 5) is
completed: ground, T24 (Fig. 1) windings of 3 in
series, T33, Tifl, wiper Al, conductor A, T&i!
(Fig. 3), wiper A2, conductor A, T661 (Fig. 4),
wiper A3 of S3, conductor A R824 (Fig. 5) relay
81, R8712’, lower winding of relay 80, battery.
At T813’ relay 81 completes the circuit of relay
gi.

Relay 3 (Fig. 1), the new circuit of which is
closed before the opening of its circuit over relay
85 (Fig. 4), remains energized, as does relay 81.
Relay 98 remains unoperated owing to the value
of its lower winding.
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The following circuit is now completed: bat-
tery, winding of relay 35 (Fig. 2), R2tl, fifth
working position of the bank of wiper R014, wiper
R814, wire IS, TI21, T3, TI183, wiper Bl of Si,
conductor B, R522 (Fig, 3), T514, wiper B2 of S2,
conductor B, R65t (Fig, 4), T664, wiper B3 of S3,
conductor B, T811’ (Fig. 5), TIti, R922, rectifier
Rd8, winding of relay 94, ground. Relay 94 does
not, but relay 39 becomes energized and com-
pletes the following circuit for magnet ROI;
ground, R262, wiper R012 in fifth working posi-
tion, T35{, T442, contact and magnet RO{, bat-
tery. Magnet ROl 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 RJ1 are stopped in
the sixth working position, the third digit
registered over switch R04 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
resistance upper winding of relay 3 (Fig. 1), over:
ground, wiper R042 in sixth working position,
wiper R8I5 in sixth working position, wire P,
TH26, vpper winding of relay 3, T33, and con-
ductor A.

The current flowing in the circuit of relays
21 (Fig. 5) and 88 is sufficient to operate relay 98.
At R881, relay 96 removes the battery across Ri2
over wire T; at T885, it completes the circuit of
relay 83 over; ground, T535, R883, T812, winding
of 83, battery. Relay 83 connects at T232 and
T831 conductors A and B to wipers 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 81 operates, the circuit of relay 91
is completed over: battery, windings of 91, T813,
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 R13 and R4, wiper R0843 in sixth work-
ing position, wiper R8t4 in sixth working posi-
tion, rectifier Rdf, relay 22, rectifier Rd4, wire
IS, Ti3i, T34, Tid3, wiper Bf of Si, conductor
B across Figs. 3 and 4, T8Il” (Fig. 5), Toil,
R822, upper winding of relay 95, rectifier Rd9,
relay 94, ground. 'The value of resistances RI3
and R!4 in series is such, that only relays 22
(Fig. 2) and %4 (Fig. 5) operate. The tens
marking wire for digit 6 is connected via: battery,
windings of 84 in parailel, R864, R931, T943,
RS§52, R963, R972, control wire of tens 6.

The circuit of magnet RC! is completed:
ground, R84, R862, RS21, T942, T912, R88I,
T&i!1, contact and magnet RCI. Magnet RCI
causes the wipers of Ci to advance. When the
wipers of Ci reach the level of tens 6, the previ-
ously indicated marking circuit is completed via:
contro! wire § contact of the bank associated
with wiper CC, T813, ground.

Relay 84 opens at R841 the circuit of magnet
RCH, and connector C{ stops; at T841, it com-~
pletes over R3E5 the circuit of relay 92. At R922,
relay 52 opens the circuit of relay 2 (Fig. 2),
which releases and causes magnet R01 to advance
one step, as previously indicated. The wipers of
said switch pass to the seventh working position.
Relay 84 (Fig. 5) releases, its circuit being thus
opened at R822, and opens at T943 the circuit of
relay 84, which releases. The circuit of magnet
The circuit of relay
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87’ is completed.over: ground, R84, R862, T92I,
RS71, winding of 87/, and battery, relay 92, slow
to release, releasing after the opening of T8AI.

When relay 82 is released, the following circuit
is completed for relays 87 and 871: battery, relay
87, relay §7, T871’, T813’, and ground. Relay
8%’ remains energized and relay 97 pulls up. At
T972’, relay. 87’ closes the circuit of relay 81
over relay 99; relay 81, being slow to release, does
not release during this transfer.

The circuit of relay 35 (Fig. 2) is completed
via: battery, winding of 85, R21{1, wiper R014
in seventh working position, wire IS, T12§, wire
IS, Ti24, T&l, Ti03, wiper B!, conductor B,
across Pigs. 3 and 4, T8I’ (Fig. 5), T9ll, R822,
rectifier Rd8, winding of 84, ground. Relay 38
eausges switch R81 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
switch RS5 will be retransmitted. It has been
assumed that this digit was 9.

The following circuit is completed: ground,
alternating current generator G, resistance RiS,
wiper ROBT in ninth position, wiper R314 in eighth
werking posifion, rectifier RdS, -relay 22 and
ractifier Rd4 for the negative polarities, and
rectifier R43, relay 22, rectifier Rd5 for the posi-~
tive polarities, wire I8, Ti21, T31, T103, wiper
Bl conductor B across Figs. 3 and 4, T81{’ (Fig.
E), T8l R822, upper winding of relay 8%, recti-
fier RA8, relay 84, ground, for the negative
polarities, lower winding of relay 98, rectifier
Ri%, relay 83, and ground for the positive polari-
ties. Relays 83 and 94 hold. Relay 95 does not
pull up on account of the value of resistance R165.

The marking of digit 9 is effected over the
units control wire via: battery, winding of relay
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84, RB%4, T82{, T94I, RE65, TOT4, and wire 9. -

The circuit of magnet RCI is completed via:
ground, R341, R882, RE&21, T832 and 'T942, 'T812,
RAag4, TR, contact and magnet RCI, battery.
Magnet RCH causes the wipers of Ct 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,
T843, and ground. Relay 84 holds and opens at
R3841{ the rotary circuit of connector Cl, which
stops.

At 7841, relay 84 completes the circuit for
relay 92, which opens at R822 the circuit of relays
83 and 84, which release. Relay 84 releases, its
circuit being open at T843. The following cir-
cuit for relay 98 is completed: ground, R84{,
RE62, 'T2¢, T87!, lower winding of 88, battery.
Relay 92, slow to. release, does not release but a
short instant after the opening of T841. Relay
88 closes at T851 the circuit over its upper wind-
ing via the ground of T813’. At R864, it breaks
the circuit of 84 and at R865, the circuit of 92,
and at T861 it completes the circuit of relay 89.

Relay 88 energizes over: ground, lower winding
of 88, T863, T8i{4’, T833, wiper TC?, 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 87. 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 871, 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: R371, T892, and ground on T813’.
Relay 91, whose winding is short-circuited by
‘T904,-T892, T8i13', and ground, releases after a
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short instant. The circuit of relay 82 is com-
pleted via: ground, T905, T893, R913, T812’, lower
winding of relay 82, battery. At T824 and T825,
it connects conductors A and B to the called sub-
scriber’s line; at T821, it completes its holding
circuit over the ground of wire T; at T82%, it
coninects a battery to wiper TC2, across its wind-
ings in series; at R824, it opens the circuit of
relay 84, which releases. The disconnection of
the ground at 813’ causes the release of the ele-
ments of the marking device. Relay 8 (Fig. 1),
which was in series with 81, releases.

The ringing of the subscriber, the answer, and
the release at the end of the call are effected in
the well-known manner.

If the subscriber’s line is busy, a ground is
placed on wire Te? across the low resistance up-
per winding of a relay such as $2. The intensity
of the current flowing in the lower winding of
relay 87 is such, that this relay energizes. The
circuit of the upper winding of 88 remains open
at R8714. A battery is placed then on conductor
B via; battery, resistance Ri2, R38(, T894, RoI{,
T§41’, conductor B. This battery received over
Fig. 1 causes the operation of relay & over: T193,
T8, Ri2i, Ti2, winding of 8. At T63, relay 6
causes the short-circuiting of relay 2 via the
ground at the contact of relay . Relay 2 re-
ieases and suppresses at TZ§ the ground on test
wire T, which causes the sending, to the calling
subscriber, of the busy signal, according to the
known method. )

The remaining operations in the register, aiter
the marking and the orientation of the connector
have been effected, will now be explained.

When relay 82 (¥ig. 5) operates for the second
time, the circuit of relay 22 is opened. Said relay
releases and causes the wipers of R0{ to advance
one step, as has been explained previously. The
wipers arrive in the ninth working position. The
following circuit for relay 26 is completed: bat-
tery, resistance Ri, upper winding of 28, ninth
bank confact of wiper R&12, wiper R$i2, R262,
ground. Relay 2§ closes its holding circuit at
T2Z68 before the opening of R262. At R264, it
opens the circuit. of 28, which releases, Switch
R81 returns to its normal position over: ground,
1263, R283, sector of wiper RO1i, contact and
magnet Ri, battery. The circuit is opened when
wiper RU11 reaches the normal position. Switch
RE5 returns to its normal position over: ground,
1253, R281’, contact of magnet R#5, and on the
one hand, ‘R281, wiper R83I, magnet R85 and,
on the other hand, wiper R9852 and magnet R05.
Switches R84, RE3, R82 return to normal over
the ground placed on wire 338 at T263, contacts
R283, R284, and R284’, associated with relay 28,
being closed.  The relays held in the register all
return to normal when contact T282 of Z8 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 calling subscriber does not follow up
the call, the release of the register is brought
about by cams Cal and Ca2 acting upon relays
33 and 34.

In the above description it has been assumed
that the first digit stored in the register over
switch R82 merely caused the orientation of selec- -
tor Sf 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 R824 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 R824 stops on the sixth bank con-
tact, the following circuit is completed: battery,
lower winding of relay b, resistance RS, terminal
X, bank contact and wiper R§24, R445, R444,
R322, 782, ground. Relay § causes the stepping
of switch R61 over T84 and R442. When wiper
RO013 reaches the first working position, the fol-
lowing circuit is completed: battery, upper wind-~
ing -of relay &4, T33, wiper R813 in first working
position, terminal X, wiper R824, R446, T52,
7282, ground. Relay 44 closes its contact T441
before opening R446 and R442. Relays § and 44
remain energized over their lower windings via
T444, T282, ground.

The orientation of selector 81 and the seizure
of a selector such -as that of Fig. 8 are effected
as has been indicated in the preceding case.
Finally, relay 35 is energized and causes switch
R4 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 § in the example
considered. A positive polarity pulse is sent via:
ground, wiper R022, wiper R0{35, wire P, low re-
sistance upper winding of relay 3, T83, TI81,
wiper At,-conductor A, R515, winding of relay 52,
winding of relay 84, battery. Relay &4 switches
the marking circuit over to the marking wires of
even digits. A second pulse is sent via: ground,
generator G, nhegative polarities across rectifier
Rdlt, resistances RI3 and Ri4, wire 327, wiper
R023, wiper RO14, rectifier RdH, relay 22, rectifier
Rd4, wire IS, TI21, T31, Ti63, wiper Bl, con-
ductor B, T3521, R572, upper winding of relay €8,
rectifier Rai, relay §9, ground. Relay 59 operates
but on account of the value of resistance R1i1%,
relay 60 remains unoperated.

The marking ¢ircuit is then completed over:
ground, T564, winding of 55, R58I, T593, R662,
T643, and marking wire of digit 6. The remain-
ing operdtions are effected as indicated previously,
switch ROl advancing one step upon the release
of relay 22.

Tt 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. 1

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 g low resistance, over conductor B, re-
lays 60 and 58 operate.

For digit 4—Sending, in addition to the polarity
of digit 3, 0f a positive polarity over conductor A,
which causes the operation of 64.

Por -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, Ina 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 common:-to
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 g 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 switeh, 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. Atelephone 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-
her, 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 digifs 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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