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1. 
The present invention relates to semi-auto 

matic telephone systems and more particularly 
to Systems including rural exchanges in which the 
establishment of connections is controlled by a 
distant Operator located at a manual central of 
fice to which the rural network or district is 
connected. The various rural networks of a dis 
trict are connected to the manual central, either 
directly or indirectly, via one or more rural 
SWitches. 
In known rural systems, the number of digits 

of the called subscribers' numbers vary, depend 
ing on the position of the switch in the rural 
group to which the Subscriber is connected and 
On the capacity of the switch. The central op 
erator must know over which circuits the differ 
ent Subscribers may be reached, as well as the 
numbers that must be added to the subscriber's 
regular number, which are needed for operating 
the intermediate switches. 
the Operation of a rural district and often neces 
sitates additional operators for handling the traf 
fic of the district. 
One object of the present invention is to pro 

vide translators for sending the trains of im 
pulses necessary for the intermediate selecting 
operations to Select the rural area of the called 
Subscriber as determined by the first digit or dig 
its of the called number. Thus, the subscribers' 
lines of a rural district may be uniformly num- : 
bered. 

In accordance with the invention, the answer 
ing jacks of an operator's position connected to 
the calling lines by means of finders, have access 
to the rural lines via selectors which are con 
trolled by the translators. These selectors may 
also be seized over pre-selectors, either from the 
answering jacks or from inter-rural connection 
jacks paired with the answering jacks. m 
According to another feature of this invention, 

when the operator is connected with a calling 
subscriber by a finder, she rings the called sub 
scriber over an inter-rural connection jack. If 
the called subscriber belongs to the same rural 
area as the calling subscriber, then the selector 
is not used and the translator impulses are sent 
Over the rural line via a pre-selector connected 
With the “inter-network' jack and the finder tha. 
is already in contact with the said line. 

In One embodiment of this invention, the trans 
lator registers the digits which cause the send 
ing of the Series of impulses controlling the in 
termediate switches and at least partially the 
SWitch to which the called subscriber is con 

All this slows down : 
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sending one or more trains of impulses that are 
registered but not translated. Since the nun 
ber of impulses sent by the translator depends on 
the position of the subscriber in the district and 
on the capacity of the switch to which he is con 
nected, arrangements are made that numbers 
that correspond to certain positions of the trans 
lator be absorbed and not sent by the translator. 
According to another embodiment of this in 

vention, the operator manually selects the rural 
area of the called subscriber according to the 
first digit or digits of the called number. The 
impulses for effecting the selections in the inter 
mediate centrals are sent by a translator Set in 
accordance with one or more digits of the called 
number dialed by the operator. The complete or 
partial control of the switch to which the called 
subscriber is connected, is effected by the opera 
tor when dialing the last digit or digits of the 
called number. 

Various other features will be Set forth in the 
following description and claims. 
In the drawings: 
Fig. 1 shows a diagram of the connections of 

the different pieces of equipment in the manual 
central in the case when the selection of the cir 
cuits is effected automatically after dialing of the 
subscriber's call number by the operator; 

Fig. 2 is the connection arrangement of an 
outgoing selector such as Sin Fig. 1, shown Sche 
matically; 

Fig. 3 is the connection arrangement of incom 
ing equipment such as C in Fig. 1, shown Sche 
matically; 

Fig. 4 is the connection arrangement of a 
translator such as E of Fig. 1, shown schemati 
cally; 

Fig. 5 shows the manner in which the various 
figures 2 to 4 are to be connected with one an 

: 43 

other; and 
Fig. 6 is the connection diagram of a translator 

used in the case when the selection of the out 
going circuit is made by the operator according 
to the indication of the first calling figure or 
figures of the subscriber. 

In the following specification, the relay Con 
tacts that are closed when the relay is energized, 
i. e. in operating position, are indicated with the 
letter T in front of the number of the Spring, 
and the contacts that are closed when the relay 
is not energized, i. e. in the resting position, 
with the letter R, in front of the number of the 
spring. Furthermore, certain rotary Switches 
have been arranged to use 11-direction switches. 

nected. The connection may be completed by 55. These switches are provided with a certain num 
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ber of wipers which are arranged in such a way 
as to come into contact with their banks during 
One or more quarter turns; the quarter turns for 
which a wiper is in engagement with its bank are 
indicated by Roman numeras after the reference 
indication for the wiper. 

Referring to Fig. 1, an explanation will first be 
given of the general mode of operation of One of 
the devices according to the invention, which 
makes it possible to give all the Subscribers in 
the rural district call code numbers that comprise 
the same number of figures, the selection of the 
circuits that correspond to the Subscriber's area. 
as well as the different Selections via the Switches 
being effected auomatically. 
TWO groups of lines are used. One of them 

is multiplied on the calling jacks such as G and 
the other on the inter-rural paired answering and 
connection jacks L and L'. 

Each of the lines G comprises a multipled jack 
in assCciation with the busy lamp TO1 and con 
nected to a selector S; the rural “mixed' and 
“special outgoing' circuits such as ER and ER.' 
are multipled on the banks of the selector. The 
translators such as E, which serve at the same 
time as control switches for the selectors, are 
connected to the Said selectors during the time of 
Selection. 

Each of the line assemblies L-L' comprises 
two multipled paired jacks, one of them being 
connected to a finder C that has access to the 
"mixed' rural circuits such as ER and to a pre 
Selector P which has access to the Selectors S, 
while the other is connected to a preselector P' 
Which has access to the same selectors S. A call 
ing lamp LA is associated with the jack L. and 
a busy lamp LO2 is associated with the jack L'. 
When a rural Subscriber makes a call, he turns 

the magneto of his set or sends any other suit 
able calling signal, and his call is registered in 
the rural switch to which he is eonnected. When 
the connection circuits with the district central, 
i. e. the manual eXchange, becomes free, the call 
ing line is connected to the said district central 
via the equipment ER. A free finder Such as C 
hunts for the calling circuit and, when this hunt 
ing is finished, the calling lamps such as LA light 
up in front of the operators. One of them re 
plies by inserting an answering plug of a two 
strand cord in the jack L; the calling lamp LA 
then extinguishes and the busy lamp LO2 lights 
up. If the calling subscriber has not hung up 
after ringing, the Supervisory lamp of the cord 
circuit extinguishes and the operator notes the 
required communication. If the calling sub 
Scriber has hung up, he is rung automatically and 
the Supervisory lamp flashes and then extin 
guishes when the subscriber replies. 
When the plug of the cord circuit is Withdrawn 

from the jack L, the connection is released. 
In case the communication is intended for a 

subscriber who is connected to the manual cen 
tral and who can be reached directly, the opera 
tor proceeds to test the called line and completes 
the communication in the usual Way. 

In the case where the communication is in 
tended for a subscriber of the same rural district 
as the calling subscriber, the operator does not, 
have to bother about knowing whether the called 
Subscriber does or does not belong to the same 
rural area as the calling Subscriber. 
The operator inserts the second plug of the two 

strand cord into the jack I" and thus, via a pre 
selector such as P', seizes a selector such as S 
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4. 
which is associated with a translator or register 
Such aS E. 
The dial lamp lights up and the operator sets 

up on her dial the number of the called Subscriber. 
The translator E registers the combination of 
numbers, translates it and directs the Selector S 
to connect the first circuit of the group of cir 
cuits that are in connection with the called rural 
area. 

If the circuit does not belong to the same group 
as the calling circuit (communication between 
Subscribers of two different rural area.S), the Se 
lector hunts for a free circuit among the circuits 
of the called group and the translator sends back 
the figures necessary for making the selection 
among the Various rural Switches that are paSSed 
OWer. 
On termination of the selection, the Supervisory 

signals at the operator's position, the ringing of 
the Wanted Subscriber and the release up On ter 
mination of the call are effected by any suitable 
one of the well known methods. 

if the circuit to which the Selector S is directed 
belongs to the same group as the calling circuit 
(local or intra-area, communication) the trans 
lator E sends back the figures required for the 
selection in the reverse direction to the calling 
circuit, via the preselector P' and the finder C. 
When the selection is finished, the selector S and 
the translator E are released, and the communi 
cation between the two subscribers is established 
under the conditions usual for a local call between 
rural Subscribers. When the communication is 
established, the operator withdraws the plugs of 
the cord circuit and this effects the release of the 
finder C and of the circuits not used by the 
local call. The release upon termination of the 
call is effected by any well known method. 

In case the calling subscriber has hung up after 
having made his call, the operator calls back the 
subscriber by inserting the answering plug of a 
cord circuit in a free jack I, and thus connectS 
herself by means of the pre-selector P, which is 
associated with the jack I, to a free Selector S and 
translator E. She thus puts herself in communi 
cation with the calling subscriber who tells her 
the number of the called subscriber. 
The operator then rings the called subscriber 

by inserting the calling plug of the same cord 
circuit in the jack L' which is paired with the 
jack L. She thus connects herself via the pre 
selector P' that is associated with the jack L' to 
another free selector S and register E, and this 
register may be the same as the one that served 
for establishing the connection with the calling 
party. The operator sets up the called subscriber's 
number and, if the subscriber belongs to a differ 
ent rural area from that of the calling party, the 
pommunication is established via the selectors S, 
the pre-selectors P and P' and the cord circuit. 

If the called subscriber and the calling sub 
scriber are connected to one and the Same area, 
the second selector S directs itself over the same 
group of lines as the first selector and the register 
E repeats back the trains of impulses via the pre 
selector P', the pre-selector P and the first Se 
lector to the circuit by which the calling Subscrib 
er has been reached. 

Calls proceeding from outside Subscribers or 
from other districts are routed by using a jack G. 
The mode of operation of the device will now 

be explained in detail with reference to FigS. 2, 
3 and 4. The equipment of the rural circuit ER. 
has not been shown because the details of its 
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operation are not necessary for the understand 
ing of the invention. 

Call by a rural subscriber.--When a call by a 
rural subscriber such as A is registered, by known 
method, on the equipment ER of a rural circuit, 
a battery is connected to the Wire X, and this 
causes excitation of the relay via Rift. At 
T2' relay completes over R2 the circuit of 
the electromagnet R.C. The call finder C starts 
out and proceeds to hunt for the calling circuit. 
When the wipers of the said finder reach the 
bank contacts of the equipment ER, the following 
circuit of relay 2 is completed: battery connected 
to the equipment ER, over the wire r to the re 
ceiving end of the call, bank contact and wiper 
R, the Windings, in Series, of relay 2, T3' and 
earth. 
Relay 2 comes into the holding position and 

opens at R2 the circuit of the electromagnet 
RC. Accordingly the finder C stops at the de 
sired position. 
At T23 relay 2 completes the circuit of the call 

ing lamp LA, which lights up. At T2 it com 
pletes the circuit of its own low resistance bottom 
winding and thus denotes the occupation of the 
circuit. 
When the operator inserts the answering plug 

of a cord Circuit into the jack L, a battery is con 
nected to the sleeve of plug CL and completes the 
following circuit of relay 6: battery on CL, R3, 
R64, T22, bottom winding of relay 6 and earth. 
At T65 and T66 the said relay 6 connects the 
Springs NL, and TL of the jack L. to the conduc 
tors a and b of the equipment ER, via the wipers 
A and B of C. 
The equipment ER, then assumes the ringing 

position if the calling Subscriber has hung up, or 
it passes to the talking position if he has held 
the line, and the connection is established with 
the operator who makes a note of the called sub 
scriber's number and then proceeds to call back 
the calling subscriber and to ring the called Sub 
scriber, as will be explained, further on. 
AS soon as it is energized, relay 6 has completed 

at T63 the circuit of the upper winding of relay 
which pulls up, and at TS relay 6 completes 

its holding circuit by its upper Winding because 
of the earth applied to the wire t in the equip 
ment ER, while at T64 it returns the circuit of 
the sleeve of plug CL over the wire S. Relay , 
which has pulled up, returns at T the start 
ing wire to the next finder, and at Riff it opens 
the circuit of relay which falls back, thus caus 
ing the release of relay 2. At T. 2 relay com 
pletes the circuit of the busy lamp LO2 which 
lights up. w 

Establishment of a Call between tuto SibScribers 
of the rural district.-The operator first calls 
back the calling subscriber. To do this, she in 
serts the answering plug of a cord circuit into a 
free jack L. The following circuit of relay () is 
complete: battery applied to the sleeve of the 
jack L by the plug, R73, R64, R22, RE 21, wind 
ing of and earth. 

Relay a pulls up and at T9 it completes the 
circuit of the upper winding of relay which 
pulls up and causes the lighting up of the busy 
lamp and the return to the starting Wire. At 
T03 relay is completes the circuit of the rotary 
electromagnet R2 of the pre-selector P via R9 
and R23. 
The wipers of P advance in free rotation hunt 

ing for a free selector which will be assumed to 
be that of Fig. 2. 
As has been shown in Fig. 1, a certain number 
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6 
of selectors like that of Fig.2 are associated with 
a register like that of Fig. 4. When the register 
is free, relays 3 and 5 in each of the selectors 
will be in the holding position. The holding cir 
cuit of relay 3 is as follows: ground, winding of 
3, R.42, R. 72', wire O, R36, bank contacts and 
wiperb of the switch X3 in the resting position, 
bank contacts and wiperb of the switch ac2 in the 
resting position, bank contacts and wiper d of 
SWitch as in the resting position, bank contacts 
and wiper a of switch ac4 in the resting position, 
resistance R, and battery. The circuit of relay 
5 is completed at T3 . At R5 relay 5 opens 

the circuit of the busy lamp LO1. 
When the wipers of P reach their free selector, 

the following circuit of relay 9 is completed: 
ground, T02, Windings of relay 9 in series with 
each other, wiper T1 of P, bank contact of the free 
selector wire t1, upper winding of relay 4, Rf72' 
and battery on the wire O over the previously 
mentioned circuit. 
Relay 9 pulls up and opens at R9 the circuit of 

the electromagnet R2. The Wipers of P stop at the 
desired position. At T92 relay 9 short-circuits 
its high resistance bottom windings and at T9 it 
completes the circuit of the bottom winding of 
relay 2 which comes into the holding position. 
At T22 and T23' relay 2 returns the talking 
conductors to the selector, at R23 it makes a 
Second cut-Off in the circuit of the electromagnet 
R2, at T24 it applies a ground to the holding wire, 
and at T2 it returns the Wire of the sleeve CT of 
the plug to the wiper S1. The battery CL con 
nected to the wiper completes via R73 the cir 
cuit of the bottom winding of relay 8 which pulls 
up and connects the selector of Fig. 2 to the 
register of Fig. 4, 

Moreover, relay 4 becomes energized over the 
circuit of the test wire it and it disconnects the Se 
lector from the multipling circuits in the direction 
of the outgoing jacks such as G. At R42 it 
opens the circuit of 13 which falls back and 
causes 5 to drop due to the circuit opening at 
3. The circuit of the busy lamp LO1 is Com 

pleted at R, 5. 
The battery of the sleeve CL of jack L. completes 

the following circuit of relay 33: battery on CL, 
R73, R64, R22, T 2 ?, wiper S1 of P, wire S1, T43, 
R 63, T82, wire se, both windings of 33 and 
earth. 
Relay 33 comes into the holding position and 

completes the following circuit of relay 32; 
ground, winding of 32, T33, non-inductive upper 
winding of 34 and battery. Relay 32 pulls up 
and via T325 it short-circuits the high resistance 
bottom winding of relay 33 via R24 and R265, 
and this results in bringing the Supervisory re 
lay into the holding position and accordingly 
causing the lighting up of the supervisory lamp 
of the cord circuit. 
The operator is thus notified that she can pro 

ceed to dial the subscriber's code digits and she 
depresses her dial key. One result of this manip 
ulation is the connecting of the impulse circuit 
of the operator's dial to the plug conductor that 
is connected to the spring and the following cir 
cuit of relay 3: battery, on spring NL, R, 
T22', wiper A1 of P, wire a1, R6, T8 f', wire 
ae, winding of relay 3, and ground. Relay 3 
comes into the holding position and at 3? it 
closes a new circuit for the relay 32; ground, 
winding of 32, R33, T3, non-indicating up 
per winding of 34 and battery. By its vari 
ous contacts, relay 32 prepares the register's 
operating circuit, and at T323 it places an earth 
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on the wirensin order to hold the pre-Selector. 
in engagement. 

Manipulation of the dial key has: furthermore: 
had the effect of short-circuiting in the cord cir 
cuit the battery that had been applied on the 
plug's sleeve CL and this causes the release of 
relay, 33 of the register. 
At T322. relay 32 (Fig. 4) completes the circuit. 

of relay 38 over the wire h and Tf 87 to the upper 
Winding of relay 8. Relay 38, pulls up and -con 
pletes the circuit of the electromagnet of Switch 
X4: ground, T382, wiper C of X4 at the resting 
position, contact and electromagnet XA, battery. 
The switch X4 passes to the first Workingpo 

sition. As soon as the wiper a has left its resting 
position, the circuit of the above-mentioned test 
wire: O is opened. All the relays 3 and 5 of 
the selectors associated with the register fall 
back and at R, f 5f the circuit of the busy lamps 
Such as LO1 is completed. 
Since relay 3 is energized, the circuit of X4 is 

completed by: ground, T32, wiper. C at the first 
working position, contact and electromagnet X4 
and battery. The wipers of X4 pass, to the Second 
Working position, 
The operator will now proceed to, dial the code. 

digits of the called subscriber. It will be as 
sumed, for example, that: all the Subscribers of 
the rural district have a four figure call number. 
The operator. proceeds to dial the first figure. 
The manipulation of the calling dial causes cut 
offs on the battery connected to the Spring NI 
of I. 

Relay 3 of the register will then, follow the 
impulses emitted by the operator's dial. Upon 
each dropping of relay 3, the following circuit 
is completed: ground, R32, T324, Wiper. a. of X. 
at the second working position, electromagnet 
X5, and battery. The wipers of the Switch 28.5 
will then advance: by as many. Steps as there are 
impulses receiving on relay 3. 
At the first dropping of relay 3, the following 

circuit of relay 34 is completed: battery, Series 
windings of 34, T32, R33, R3 and ground. 
This relay 3 pulls up and holds up during the 
receiving of a train of impulses: owing to the fact 
that it is retarded by the short-circuiting of its 
botton winding over a circuit including: right 
hand terminal of the winding, T3, R33, T32 
and left hand outlet of the Winding. 
When relay. 34 has pulled up, it completes the 

circuit of the electromagnet X4 via T345 across 
the wiper c. This electromagnet attracts its 
armature. Upon termination of the receipt of 
the train of impulses, relay. 34 falls back and 
opens at T345 the circuit of the electromagnet 
which releases its armature. The wipel's of X 
pass to the third working position. It has been 
assumed, for example, that the capacity of the 
rural district is limited to 2,000 subscriber lines. 
The first of the figures received on the register 

will determine on which of the wipers b or d of 
the switch X5 the second figure will be registered, 
i. e. will effect the selection of the thousand digit 
in which the called subscriber's line is. For ex 
ample, according to the connections shown in the 
dra Wings for the bank contacts associated. With 
the wiper d, if the first figure: is 8, the following 
circuit of X4 is completed when the Wipers of the 
SWitch pass to the third Working position after 
relay 34 falls back: ground, T382, wiper a of X4 
at the third Working position, bank contacts and 
wiper a of X5 at the eighth working position, 
Wiper C of X4 at the third Working position, con 
tact and electromagnet X4 and battery. 
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8 
. The electromagnet X4, makes the wipers pass to. 
the fourth Working position. 

If the first figure received had been 9, the 
ground of the wipera of X5 would have completed 
the circuit of relay 37 which would have pulled 
up. At T3 relay 37 closes its holding contact 
on the ground of T382, at T372 it puts into service 
the wiper d of X5, and at T33 it closes the circuit 
of the electromagnet X4 Which makes, its Wipers 
pass to the fourth working position. 
When the wipers of X4 reach the fourth Work 

ing position, the following circuit is completed: 
ground, T382, wiper d of X4, bank segments and 
Wiper C of X5, contact and electromagnet X5 
and battery. The wipers of X5 advance in free 
rotation and pass into the resting position that 
corresponds to the Second quarter turn. 
Wiperse, d, b are engaged and wipers a and c 

are disengaged. The following circuit of the elec 
tromagnet X4 is completed: ground, T382, wiper 
d of X5 at the resting position, wiper c of X4 at 
the fourth Working position, contact and electro 
magnet X4 and battery. 
The electromagnet X4 makes its wipers pass to 

the fifth Working position. 
The second train of impulses will be received on 

the electromagnet X5 via: ground, R32, T324, 
Wiper d, Cf X4 at the fifth position, electromagnet 
X5 and battery. 
The Wipers b, d and e of X5 will advance on 

their bank contact by a number of steps equal 
to the figure received. 
Upon termination of the receipt of the second 

train of impulses, the electromagnet X4 which 
had attracted its armature when relay 34 pulled 
up, releases it When T345 is opened and the wipers 
of the switchX pass to the sixth working position. 
The third train of impulses is then received on 

the electromagnet X2 which advances its wipers 
by a number of steps corresponding to the num 
ber of impulses received. 
When relay 34 falls back, the electromagnet X4 

advances its wipers to the seventh Working posi 
tion. The following circuit of the electromagnet 
X3 is then completed: ground, T382, wiper a of 
X4, at the seventh position, wiper a of X3 at the 
resting position, contact and electromagnet X3 
and battery. 
The electromagnet X3 moves its wipers to the 

first Working position. The following circuit of 
the electromagnet X4 is completed: ground, T382, 
Wiper b of X3 at the first working position, wiper 
C of X at the seventh working position, contact 
and electromagnet of X4 and battery. The elec 
tromagnet X4 moves its wipers to the eighth 
position and then advances via the ground placed 
on the bank contacts to the resting position that 
Corresponds to the second quarter turn. 
Wipers a and c are disengaged, and the other 

wipers are engaged. 
The fourth figure is then received on the switch 

X4 over: ground, R32, T324, wiper d and bank 
contact for the first figure, T342, wiper d and 
bank contacts for the next figures. The switch 
X4 Will advance its wipers during the 2d quarter 
turn by a number of steps equal to the number 
of impulses received. 
An explanation will now be given of how the 

translator TR is controlled and how the impulses 
are repeated back by the register. When the 
Wipers of Switch X3 are at the first working posi 
tion, the following circuit of the electromagnet 
RD of the translator TR is completed: ground, 
R2?, Wiper d of X3 at the first working position, 
contact and electromagnet RD and battery, 



9 
it Will be noted that at the banks of contacts 

of the switch of translator TR it has been as 
sumed that each bank contacts of the Wipers b 
and d of X4 has been multipled on five bank con 
tacts. For the total of ten bank contacts of the 
wipers b and d of X5 there will accordingly be 
one hundred contacts on the switch of the trans 
lator. Only some of these contacts are shown 
in the drawings. Moreover, for each position of 
the translator's switch, the marking wipers (e, f, 
g and h) have access, by means of the distribu 
tion frame Re and the relay Set C, to tWenty 
marking positions on the switch X, and this gives 
for the total 100 contacts of the said translator 
switch the marking positions for the 2,000 or less 
subscribers for whom it is assumed to be arranged. 
The switch wipers advance, since the circuit 

of the electromagnet RD is closed, as mentioned. 
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When the wipers a, b of RD reach the contact 
carrying members that correspond to the com 
bination of the first three digits registered, the 
following circuit of relay 2 is completed: ground, 
series windings of relay 2, Wiper a of X2 at the 
position to Which it has been brought by the third 
train of impulses, bank contact associated with 
the wiper b of RD, wiper a and, for example, bank 
contact of the wiper b of X5 to which the said 
wiper has been brought by the second train of 
impulses, wiper b, R32, resistance R2 and battery. 

Relay 2i pulls up and opens at R2 the circuit 
of the electromagnet R.D. The Wipers of the 
translator stop at the desired position, and this 
position depends on the first three impulses re 
ceiving on the register. - 
At T2 relay 2 forms the circuit of the elec 

tromagnet X3 Over the Wiper d, at the first Work 
ing position. This electromagnet advances the 
SWitch wipers to the second Working position. At 
the latter position, the circuit of relay 2 is opened 
at the Wiper C; the said relay falls back and com 
pletes the circuit of the electromagnet X3 over 
the Wiper d, at the second Working position. The 
wipers of X3 pass to the third working position. 
The starting circuit of the Selector of Fig. 2 is 

completed over: ground, R2 (Fig. 4), wiper d 
at the third working position, wire r, T86, Rf7f, 
Contact and electromagnet R and battery. 
The electromagnet R will advance the Wipers 

of the selector S in free rotation in order to pro 
ceed with the control of the selector to the group 
of lines of the rural area that corresponds to 
the figure marked by the translator. When the 
WiperS of S reach a free line of the called direc 
tion, the following circuit of relay 2 is com 
pleted: ground, series windings of 2, Wiper C of 
X3 at the third working position, wiper C of 
RD and bank contact on which the said wiper 
stopped, control wire FC, wiper C1 of selector S, 
T83, wire C, resistance R2 and battery. Relay 
2 pulls up and opens at R2 the circuit of the 
electromagnet R of S. The Wipers of the said 
Selector stop at the free line associated With a 
rural equipment Such as ER. 

In the example shown in the drawings, if the 
third digit registered is an even number 0, 2, 4, 6, 
or 8, the following circuit of relay C of the trans 
lator is completed: battery, winding of relay C, 
Wiper b of X2 at an even number position, wiper 
b of X3 at the third working position, T382 and 
ground. Relay C pulls up. 
When relay 2 has pulled up, it has completed 

at T2 the circuit of the electromagnet X3 
which advances its wipers to the fourth Working 
pOSition or position of discrimination. 
The following circuit of relay 22 is completed: 
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10 
battery, common relay D, Series windings of re 
lay 22, wiperb of X3 at the 4th working posis 
tion, T382 and ground. If there is no other 
register in a position of discrimination (position 
4 of a switch X3), relay 22 becomes energized 
and short-circuits its high resistance upper Wind 
ing in Order to make impossible the energization 
of relay 22 of another register coming into the 
position of discrimination. At T224 it com 
pletes the circuit of relay 24: battery, winding of 
24, R262, T224, R2 and ground; at T223 it 
connects the wire d to the upper winding of relay 
26 and connects a ground in series with the re 
Sistance R3 on the wire d'. In the case under 
consideration, the circuits of wires d and d' do not 
enter into action, 

Relay 24 becomes energized and pulls up and 
at 246 it completes the following circuit of relay 
2: ground, windings of relay 2E, T246, wire it, 
Tf 84, R75, wiper T of S, wire it and battery con 
nected to the Wire t in the rural equipment ER. 
The relay 2 pulls up. - 
At T243 relay 24 completes via the wiper a of 

X3 at the fourth working position the circuits 
of the electromagnet X3 which becomes energized 
and advances its wipers to the fifth working posi 
tion. 
At this position the circuit of relay f of the 

Selector is completed: ground, T2, wiper b of 
X3 at the fifth position, wire f, T83, winding of 
relay 7 and battery. 
At R75 relay T opens the circuit of relay 2 

which falls back. The following circuit of relay 
25 of the register is completed: battery, upper 
Winding of 25, wiper C of X3 at the fifth work 
ing position, Wire ss, T81, TT, Wiper s of 
Selector S, Wire S and ground applied on the 
wires in the rural equipment ER. 
When relay 2 has fallen back, the advance 

circuit of switch X3 is completed: ground, R.2?, 
T255, wiper a at the fifth working position, elec 
tromagnet X3 and battery. The wipers of X3 
paSS into the sixth working position. For this 
position the battery connected over the wiper 
C is Suppressed on the wiress and consequently 
on the Wires that terminates at the rural equip 
ment, and this results in passing the equipment 
into dialing position. 
The battery over relay 23 is shunted by the 

Wiper b of X, which is in resting position, with 
the battery over the Springs of impulses I2 and 
resistance R5. When the ground in the rural 
equipment ER is applied to the wired to indicate 
that the equipment is ready to receive the dial 
ing impulses, the ground is received over TT 4 
and T82 on the wire as, and over T245, the 
wiper C of X3 at the sixth position energizes the 
relay 23 when the cam I2 opens its contact. 
The wiper b of X3 at the sixth position con 

nects a battery to the wiper a of TR over the 
resistance R6. 
The four wiperse, f, g and h control the send 

ing of the trains of impulses. In the example 
shown in the drawings it can be seen that the 
first three digits of the registered number can 
effect the control of the selector connected to 
the register, and also the sending of four trains 
Of impulses, i. e. five Selections in all. In case 
One or more trains Of impulses are not to be 
sent, the bank contacts that correspond to the 
WiperS e, f, g, h are connected at Re to the ter 
minal Y and this causes the advance of the cor 
responding positions by the electromagnet X3. 
When relay 23, becomes energized upon the 

opening of the impulse springs I2, it closes the cir 



1. 
cuit of the electromagnet X over the impulse 
cam I1 via: battery, winding of X1, T231, R251, 
R214, T387, impulse contacts I1 and ground (it 
will be noted that the impulse springs I1 are closed 
when the impulse springs I are open). 
The wipers of X pass into the first position, 

and the circuit of relay 23 shunted on the impulse 
Springs I2 is Suppressed and battery impulses are 
sent over the circuit via: battery, resistance R5 
impulse springs I2, wiper c of X3, T245, wire as, 
T82, Ti 14, wiper A of S, wire a and impulse 
relay of the equipment ER. 
The switch X advances under the action of 

the impulses emitted by the impulse springs I1 
over the circuit: ground, springs I1, T387, R24, 
R25, wiper c of X, electromagnet X and bat 
tery. . . . . ‘. . . . . . . . 

When the wipers of X have advanced by the 
number of steps that correspond to the number of 
impulses to be sent, which is determined by the 
connection made on the distribution frame Re of 
TR, the following circuit of relay 25 is com 
pleted: ground, bottom winding of 25, wiper a of 
Xi, bank contact to which there is connected in 
Re the wire that belongs to the contact of the 
wiper e on which the wiper has stopped, distri 
bution frame Re, bank contact and wiper e of 
RD, wiper b of X3 at the sixth working position, 
resistance R6 and battery. 
Relay 25 pulls up and at T252 it short-circuits 

the impulse springs I2 and this stops the sending 
of the impulses over the line equipment. At T253 
it closes its holding circuit over the resistance 
R4, and at T25 it completes the automatic ro 
tation circuit of X: battery, electromagnet X, 
wiper c of X1, wiper d of X1, T25, interruptor 
spring of X1 and ground. The switch X thus ad 
vances in free rotation as far as its sixteenth po 
sition. In order to retard its return to the resting 
position, the advance to the last positions is con 
trolled by the cam I1 over the circuit: battery, 
electromagnet X, bank and wiper d of X1, T381, 
impulse springs I and ground; and for the last 
bank contact but one over; bank and wiper d of X3, T387, impulse springs I, and ground. 
When the switch Xi has returned to its resting 

position, the wiper s short-circuits the relay 25 
which falls back, and relay 23 is again connected 
to the wire as over the wiper c of X1 at its rest 
ing position. - - - 

During the passage of the wiper b of X a 
ground impulse is sent to the electromagnet X3 
over the circuit: ground, spring contacts I1, T387, 
wiperb of X at the last position, R2 3, wiper a 
of X3 at the sixth position, electromagnet X3 and 
battery. The wipers of X3 pass to the seventh 
working position for which the battery over the 
resistance R6 is applied to the wiper f of the 
translator TR. 
The above indicated procedure is repeated for 

each train of impulses whose sending is caused by 
the ground applied to the wire as from the rural 
equipment ER, the ground effecting the energi 
zation of relay 23, as has been explained. The 
stoppage of the sending of the impulses is ef 
fected, as shown for the first digit, when the wiper 
a of XI reaches the bank contact to which is 
connected the wipers f,g, or h of TR that controls 
the emitted impulse. 
As has been shown, some of the registered digits 

may not be repeated back by the translator. In 
this case, the bank contacts of the wiperse, f, g, 
h that correspond to the said figures are con 
nected to the terminal Y of Re and, when the wip 
ers of X3 reach the corresponding position, the 
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circuit of relay 21 is completed over the wiper b 
of X3, the resistance R6 and the battery. Re 
lay 2 pulls up and opens at R24 the advance cir 
cuit of switch X, and at T213 it springs I, T367, 
T23, wiper a of X3, electromognet X3 and bat 
tery. The electromagnet X3 advances its WiperS 
to the next position. 

If, for example, it is assumed that each posi 
tion of the translator corresponds to a group of 
20 subscribers, i. e. two of 10:00 to 19, 20 to 39, 
etc., the wire controlling the sending of the tens 
impulses should be connectable to two different 
contacts in the bank of sender X. Thus for the 
tens beginning with 0 and 1, this wire is con 
nected to the second contact of the wiper a of 
X for the tens beginning with 1, and to the tenth 
contact for the tens beginning with 0, and to the 
contacts 3 and 4, etc., for the tens beginning with 
2 and 3, etc. This switching to one contact or 
the other is effected by the relay C of TR, the 
operation of which has been explained for the 
fourth working position of the switch X3. 
When all the trains of impulses that have been 

determined by the position of the translator TR 
have been sent, the switch X3 will have brought 
its wipers to the tenth working position. The 
sending of the impulses of the units whose num 
ber is determined by the received digit that has 
been registered on the switch X4 Will now take 
place. The battery over the resistance R5, the 
wiper b of X3 and the wiperb of X4, is connected 
to the control wire that corresponds to the 
registered number, the control wire being con 
nected to the contact that corresponds to the 
bank of wiper a of the switchXf. The sending of 
the impulses accordingly takes place in the al 
ready described manner. 
When the wipers of the switch X reach the 

last contact but one of the bank, after the sending 
of the unit digit, they stop, since the advance cir 
cuit is open on the wiper d of the switch X3. Re 
lay 32 is short-circuited by the circuit: ground, 
wiperb of XI at the ninth working position, wiper 
a of X3 at the tenth working position, left hand 
terminal of the winding of relay 32. The relay 
falls back and opens at T322 the circuit of the re 
lays 38 of the register and 8 of the selector, 
which fall back. The circuit of relay 36 is completed: ground, 
bottom winding of 36, R38?, segments and wiper 
f of X4, contact and electromagnet X4 and bat 
tery. Relay 36 pulls up and at T364 it completes 
the return to rest circuits of the switches X4, X5, 
X2 and X3. 
The circuit of X4 is: ground, T364, R38?, seg 

ments and wiper f, contact and electromagnet X4 
and battery. This circuit is opened when the 
switch X4 has returned to its resting position. 

Circuit of X5: battery, electromagnet X5, Seg 
ments and wipers C or e according to the position 
of the switch, R384, T364, and ground. 

Circuit of X2: battery, electromagnet X2, seg 
ments and wiper C, R386, T364 and ground. 

Circuit of X3: battery, electromagnet X3, wiper 
e, R383, T364 and ground. 
When these various switches have returned to 

the resting position, the following short-circuiting 
circuit of relay 36 is completed: ground, T363, 
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T361, wiperb of X3 at its resting position, wiper 
b of X2 at its resting position, wiper a of X5 at its 
resting position, wiper a of X4 at its resting posi 
tion, right hand outlet of the upper winding of 
relay 36. Relay 36 falls back and closes at W36 
the engagement circuit of the register. 
Upon the falling back of relay 38, the switch 
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X will have cleared the ninth working position 
via the circuit: ground, contact of the electro 
magnet Xi, R388, wiper b at the ninth position, 
electromagnet X and battery. The tenth posi 
tion is cleared by the circuit: ground, contact of 
X, R367, wiper b at the tenth position, electro 
magnet X and battery. The Switch X returns 
to the resting position. When relay 8 has fallen 
back, since its circuit is open at R323 of the reg 
ister, it will have cut off the connections. With the 
register and will have completed at R8 the 
connection of the rural area, to the cord circuit. 
The operator can then ring the called subscriber 
and enter into Conversation in the usual nanner. 

It will be noted that, after the dialing of the 
subscriber has been completed and the Operator 
lifts her dial key, the ground that had been ap 
plied to the third wire of the cord circuit, i. e. 
to the sleeve CL of the jack L, is Suppressed and 
the battery is applied again to the sleeve and this 
again causes relay 33 of the register to come into 
holding position on the above-mentioned circuit. 
The supervisory lamp of the cord circuit will flash 
as a result of the ground applied at T40 by the 
impulsing relay AG on relay 33 for short-circuiting 
its high resistance bottom winding. This flicker 
will continue during the entire time of Sending 
of the impulses and will end. When the register is 
again released. 
The operator will now proceed to call the Want 

ed subscriber. For this purpose she inserts the 
second plug of the cord circuit that was used for 
calling back the calling subscriber in the jack' 
associated with the jack L. used for the recall. A 
battery is connected to the sleeve CT' of the 
plug L' and it completes over R4A and R33 this 
circuit of relay 3 Which pulls up. 
The starting circuit of the preselector P' is con 

pleted via earth, T32, R5, R44, contact and elec 
tromagnet R of P. 
The Wipers of P' advance, hunting for a free 

selector, which will be a selector identical to that 
of Fig. 2. In the hereunder given description 
the explanations will be given as if referring to 
the diagram of Fig. 2, although in reality this par 
ticular selector is in engagement With the rural 
circuit of the calling subscriber as already ex 
plained. 
When the Wipers of P' reach the free selector, 

the circuit of relay 5 is completed thus: ground, 
T3, series windings of relay 5, wiper T of P', 
bank contact and wiret of the free selector, upper 
winding of relay 4, R72 and battery on the 
Wire O via the register that is associated With the 
selector as mentioned in the preceding case. Re 
lay 5 pulls up and completes at T5 the circuit 
of the bottom winding of relay 4, which becomes 
energized. 
The operator then receives the same Supervisory 

signals and proceeds to perform the same Opera 
tions as mentioned in the preceding case for the 
call back to the calling subscriber. If the called 
Subscriber belongs to a different rural area, from 
that of the calling subscriber, the procedure for 
routing the call is the same as in the preceding 
case. After disconnection of the register, the 
subscribers are put in Communication. Over: rural 
equipment ER of the called subscriber's circuit, 
a selector like the one of Fig. 2, a preselector P, 
the jack L, the cord circuit, the jack I, a pre 
Selector P', a second selector like the one of Fig. 
1, and an equipment ER of the called subscriber's 
rural circuit, 
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The supervisory signals are given in the super 

visory lamps of the cord circuit according to One 
of the methods adopted for rural netWorkS. 
Upon termination of the conversation, the Op 

erator withdraws the plugs of the cord circuit, 
the battery is suppressed on the Wires S and the 
Selectors are released. 

If the called. Subscriber belongs to the Same 
rural area, as the calling Subscriber, the follow 
ing circuit of relay 26 is completed when the 
register passes into position 4 (discrimination): 
ground, resistance R3, T222, wire d', T5, Wire 
d', wiper D of the preselector P', T46, R32, up 
per winding of relay 8, R62, Tl24', wiper Di of 
the preselector P, wire di and, in the selector 
in engagement with the calling Subscriber, 
Ti 4, wiper D, wired multiplied on the Selector 
banks, wiper D of the selector used for calling 
the wanted subscriber, T83, common wire d, 
T223, upper winding of relay 26 and battery. 

Relay 8 does not become energized owing to the 
value of the resistance R3. 
At T26 relay 26 completes its holding circuit 

on its bottom winding over the ground of T382, 
and at T266 it short-circuits the resistance R3 of 
the wire d', at R262 it opens the energization 
circuit of relay 24 before the relay becomes en 
ergized; at T263, it completes the circuit of the 
electromagnet X3 over the wiper at at the fourth 
working position and the ground of R2. The 
switch X3 passes to the third working position 
for which the circuit of the electromagnet is 
again completed across the wiper d, and the 
ground of T264. The Switch X3 passes to the 
Sixth working position. 
When the resistance R3 is short-circuited, the 

intensity of current becomes sufficient to cause 
energization of relay 8 (Fig. 3) over the circuit 
that has been mentioned. At T8 it completes 
its holding circuit over the ground of T24 (re 
lay 2 has pulled up as mentioned when discuss 

50 

ing the call of the wanted subscriber). At T82 
relay 8 completes the circuit of relay 7 over the 
ground of Wire d’. 

Relay 7 pulls up and at R3 it cuts of the bat 
tery of CL, on the wires' in the direction of the 
equipment ER, of the circuit on which the call 
back of the calling Subscriber has been made, 
and this results in the passing of the equipment 
to the dialing position; at T it connects the 
dialing Wire A, which comes from the register 
across the preselector P and a selector, to the 
dialing Wire that is connected to the equipment 

55 
ER, via the preselector P and the selector Which 
effects the calling of the wanted Subscriber. 
When the circuit can receive impulses, the 

ground applied to the wired in the equipment ER, 
causes energization of relay 23 over the circuit: 
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ground across the dialing relay of ER, wire a, wip 
er A of the selector used for the call hack of the 
calling party, T, 74, Rf8, R16 A, wire a1, wiper 
A1 of the preselector P, Tl22, T, wiper A' of 
the preselector P', T22, TT, wiper A' of the 
preselector P', wire a, selector used for caling 
the wanted subscriber, T84, common wire a, 
R24 (Fig. 4), wiper c of X3 at the positions 6 to 10 
and, On the One hand, wiper c of X at the resting 
position of relay 23 and, on the other hand, in 
pulse Springs le, resistance R5 and battery. 
The sending of the impulses is then effected in 

the Way mentioned in the preceding case. 
When the register has returned to the resting 

position after the impulses have been sent, the se 
lector used for calling the wanted subscriber asso 
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'ciated with the selector. is released a Simentioned 
'in the preceding case. This Selector had been 
controlled to the called direction, but the connec 
rtion had not been made; this connection had been 
made impossible owing to the energization of re- . 

: lay 26 of the register which had prevented the 
excitation of relays 24 of the register and 7 of 
'the Selector. 

Upon the release of the selector, the ground on 
: the wires d and t' of the preselector.P. is Sup 
- pressed and this causes the falling back of the re 
slays A and 7 (Fig. 3). 

The conductors of the plug used for the call 
back of the calling. party...are again connected to 
the equipment ER of the rural circuit across the 

... preselector P. and the selector that is aSSociated 
iWith it. 

The equipment passes into the calling and con 
... versation positions in the normal manner, and 
with the usual supervision for establishing com-. 
smunication between two subscribers of one: same 
33. 
When relay 4 falls back (Fig. 3), a supervisory 

. circuit (rapid flicker) is established by the Super 
visory lamp of the plug used for calling the 
Wanted ... subscriber. This supervisory circuit 
Warns the operator that this plug is to be with 

... drawn: supervisory.circuit, wire CL' of plug L', 
CR4, T83, relatively high resistance R, and 
ground, on the one-hand, and low. Value resistance 
R8 and ground on the contact of the beater relay 

... Si, on the other hand. 
Whenever the operator completes the connec 

{tion between two. Subscribers of the rural dis 
trict without calling back the calling subscribers, 

; she remains in contact with the calling subscriber 
via the finder C (Fig. 3) acroSS Which the Calling 

. circuit has been seized. In order to ring the called 

. Subscriber, she inserts in the jack L', which is 
"paired with the jack L that is used for answering 
the calling subscriber, the second plug. of the two 

'strand cord used for the said reply. 
The mode of operation is the Sanae - as in the 

preceding case, but, in the equipment of Fig. 3, 
relay f2 has not become energized while relay 6 
has become energized and maintained-pulled up 

* as in the case of the reply to a call from a rural 
subscriber. The circuit of relay 26 of the register 
used for calling the wanted subscriber is then 
completed in the following way: ground, resist 

... ance R3 (Fig. 4), T222, wire d'; T 86, wire d’, 
wiper D' of the preselector P', T46, R82, upper 
winding of relay: 8, T62, wiper D of C, wired 

... multipled on the banks of the-Selectors, wiper D 
of the selector used for calling the Wanted Sub 
scriber, T 83', common wired, T223, upper wind 
sing of relay 26 and battery. 

It is only in this case that the equipment at 
the input end shown in Fig. 3 remains in engage 

... ment, until the operator. has Withdrawn the plugs 
of the cord circuit used for establishing the local 

I connection. 
When the operatorestablishes communication 

between a Subscriber outside of the rural district 
s and a subscriber within the district, she can use 
the jack G (Fig. 2) of a free, outgoing. Selector. 
The general mode of . Operation is the same as 
that described in the case of the call back of the 
calling Subscriber, except...that the equipment...of 
Fig. 3 does not come into play, and relay 4. (Fig. 
2) remains in the resting position, since the con 
nection of the ConductorS. of the two-strandcord 
with the circuit is effected by Rf44, R43 and 
R. 45. 

It-will be noted that after a register has been 
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iseized; if for any reason (slowness-of-the Operator 
in setting up the number, congestion of the rural 
circuits, etc.) the succession of operations does 
not take place normally, the already established 
connections are released . after a certain time 

... (varying from 20 to 40 seconds) and the operator 
I receives the busy signal. For this purpose, the 
cam effects the energization of relay 35 on its 
upper winding. If relay 34 has fallen back, relay 
:35 completes its holding circuit at T35 on the 
ground of T382. When the cam 2 closes its con 
tact, the circuit of relay 6 of the Selector is. Com 
(pleted by T352, wireg, Tf 86, upper winding of 6. 

At T6 is and Tf 63 it closes its holding circuit 
across the cord circuit, either on the Wire a or On 

...the wires; at Tf 62 it connects the busy signal 
which is sent to the operator, and at Rf63 it ef 
'fects the release of the register. 

In the device shown in Figs. 1 to 4, that has 
just been described, it has been seen that the 

... choice of the circuit as well as the different Se 
lections, were effected automatically by the trans 
lator. 
The operator does not have to worry about the 

rural area, to which the called subscriber belongS; 
it is sufficient for her to use a free jack and to 
dial the code digits of the Subscriber for the Con 

...nection to be set up. 
Referring to Fig. 6, an explanation will now be 

given of a device that permits simplification of the 
preceding equipment and that can be used in Small 
district centrals. This device which is associated 

'...with each operating position makes it poSSible to 
give the subscribers of one district call numbers 
comprising the same number of figures. The 

... choice of the circuit is made by the operator while 
making the call with the actual number of the 
called subscriber. For example, in the case of a 
four figure dialing, the choice. corresponding to 
the first digit is made by the operator by plugging 
into a certain jack, and the device only registers 

; and translates the hundreds digit. In case the 
rural Subscriber is connected to a rural exchange 
that only requires a single digit, the tens digit is 
absorbed in the device and only the units digit is 

* sent to the rural Switchboard. 
In the illustration of Fig. 3, it has been ... as 

Sumed, for example, that this translator could 
serve a network comprising 4,000 numbers, i. e. 
40 exchanges or hundreds, each of the switches 
XI's and X2 having a capacity of 20 exchanges 
Or hundreds. 
The hundreds digit. may be translated by 0, 1, 

2 or 3 selections (connections of the banks.Xfa', 
Xb', X?e' to the banks.X3a' . (I), X3c' (III), 
and X3e' (I) of the Sender switch X3'). The 
Connections at the terminals d and d' determine 
Whether the two last figures (tens digit and units 
digit) or if only the last figure (units digit) will be 
sent direct over the rural circuit. 
When the operator has inserted the plug of a 

cord circuit in the corresponding jack of the called 
''Subscriber's area, and she has received the dialing 
Signal from the rural equipment, she depresses the 
dial key and relay 22 (or relay 22' and one of the 
relays 2, 23 or 24) becomes energized by the 

s End applied, on the - wire C. (or C, C2' or 
C3’). 

- The Wire C is multipled on all the dial keys of 
circuits that serve, for example, the calling num 
bers of the first thousand, C' on those of the 

. Second thousand, C2, on those of the third thou 
Sand and C3' on those of the fourth thousand. 
At T225' relay 22' completes the circuit of re 
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lay ': ground, T225, closed contact of the dial 
CR, resistance R', winding of f' and battery. 
When relay ' has pulled up, the circuit of relay 
2' is completed: ground, T225, R.6, T2 wiper 
d of the switch X2 at the resting position, 
wiper g of X at the resting position, Windin 
of relay 2' and battery. s 
The circuit of the dial lamp TC is completed 

over: ground, T25, R53, lamp LC and battery. 
When the dial lamp has lighted up, the opera 

tor sets up the hundreds digit on the dial CR. 
This dialing will control the SwitchX, or X2' de 
pending on whether the number is comprised in 
the 3d or 4th thousand in the example shown in 
the drawing. 
Assuming that the Subscriber's number is COm 

prised in the third thousand, the circuit of the 
electromagnet X, Will be completed over: 
ground, T225, R62, R2 (at each falling back 
of relay ' whose circuit is open on the impulse 
springs of the dial CR), T22, R24, electromag 
net X’, and battery. 
As soon as the dial CR leaves its resting posi 

tion, the circuit of relay 4' is Completed: ground, 
T225, right hand contact of Cr which is closed 
during the entire time of dialing, relay 4' and 
battery. At T4, relay 4' completes over T24 
the holding circuit of relay 2' Whose holding up 
circuit is opened as soon as the wiper g of X 
leaves its position of rest. 
Upon termination of the series of impulses, re 

lay 4' falls back, since its circuit is opened on the 
right hand contact of the dial, and at T4 it 
opens the circuit of relay 2' which falls back. 
Ground is applied to the Wipers a, b, c, and d of 
Xi' by the circuit: ground, T225, R43, R23, 
R242, R2 and wipers. 
The circuit of the electromagnet X3' is com 

pleted by: ground, Wiper i of X out of its resting 
position, T22*, R2, impulse Springs 2', R33, 
R63, wiper h of X3 at its resting position, elec 
tromagnet X3 and battery. 
Upon each cut-off of the impulse springs 2', 

the electromagnet X3' advances its wipers by one 
step. After the first step, the circuit of the elec 
tromagnet X3' closes over: ground, wiper i of X’ 
out of its resting position, T22, R2, impulse 
springs 2', R33, R63, R82, T224, wiper b of 
X3. 
The bank contacts of the Wipers a, b, and C 

of W are connected to the bank contacts of the 
Wipers e, c and a of X3' by means of the distri 
bution frame Re in such a way as to translate the 
registered figure by 0, 1, 2 or 3 selections. 

Let us assume, for example, that the receiver 
figure is to be translated by three selections, the 
first of which consists of a train of two impulses, 
the second by a train of Seven inpuses and the 
third by a train of ten impulses. 

In this case the bank Contact. On which the 
wiper a of Xi' has stopped will be connected to 
the third contact of the bank of the wiper a 
of X3, the bank contact on which the wiper b 
of X has stopped Will be connected to the bank 
of the wiper C of X3, and the bank contact on 
which the wiper c of Xi' has stopped will not be 
connected (sending of 10 impulses). 
As has been shown, the electromagnet X3' ad 

wances its wipers under the action of the cut-offs 
of the impulse springs 2. 

After the first step of the Switch X3', the im 
pulse springs '2' are connected to the wire A 
which is joined to the impulse circuit of the rural 
equipment over: battery, resistance R2', impulse 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

18 
springs '?', R.8' banks and wiper if of X3, 
R52 and Wire A, 

It can be seen that for each step after the first 
one by which the switch X3' advances, an in 
pulse is sent over the wire A, i. e. to the impulse 
circuit of the rural equipment. 

In the example under consideration, when the 
wiper a of X3' reaches the third bank contact, 
i. e. the second working contact, the following 
circuit of relay 8 is completed: ground on the 
wiper a of X over the above-mentioned circuit, 
connection at the distribution frame Re, third 
contact and wiper a of X3, R72, series windings 
of relay 8 and battery. At R8 the impulse cir 
cuit is opened and the sending of impulses ter 
minates. At T83’ relay 8' closes its holding cir 
cuit on the ground of T223, and at T82 it com 
pletes the automatic rotation circuit of the 
electromagnet X3: ground, Contact of the 
electromagnet X3', T82, T224', wiper b of X3' 
for the first and third quarter turns and Wiper d 
for the second and fourth quarter turns, electro 
magnet X3 and battery. 
The electromagnet X3 advances itS Wipers as 

far as the sixth position of the second quarter 
turn in which its circuit is open. At this position 
relay 8 is short-circuited by the circuit: ground, 
T225, wiper b of X3 at the sixth position and 
left hand outlet of the windings of relay 8. The 
circuit of the electromagnet X3 is then Com 
pleted over: ground, wiper i of X, T22, R2, 
impulse springs '2', R33, R.63, R32, T224, wiper 
d of X3, electromagnet X3 and battery, and for 
the sixth position: R84, wiper d of X3', electro 
magnet X3 and battery. The Wipers of X3 then 
advance step by step under the control of the in 
pulse springs '2'. The object of this arrange 
ment is to retard the return of the Switch X3 to 
its resting position so as to leave Sufficient time 
for the falling back of the slow relay that is a SSO 
ciated with the impulse relay on which the train 
of impulses that have just been sent are received 
before the said switch passes to its last bank 
contact. 
When the wiperb of X3' passes to the last con 

tact of its bank, it completes the circuit of relay 
3' on the battery connected to the Wire A Over 
the rural equipment: ground, botton Winding of 
relay 3', Wiper b of X3' at the last Working posi 
tion, R52 and wire A. Relay 3' remains pulled 
up as long as the selectors in the rural eXchange 
are not in a position to receive the next train of 
impulses. 
At R33 relay 3’ makes a cut-off in the advance 

circuit of the SWitch X3. 
As soon as the rural eXchange is in a position to 

receive the next train of impulses, the battery 
on the wire A is removed, according to one of the 
known methods, and relay 3 falls back. 
The above-mentioned circuit of the electro 

magnet X3 is again completed and the train of 
impulses that corresponds to the next figure are 
sent over the rural circuit in the same Way as has 
been shown for the preceding figure. 
The wiper C of X3 is then engaged with its 

bank (3d quarter turn). When it reaches its 
eighth bank contact after seven impulses have 
been sent across the Wiper f of X3, the circuit 
of relay 8 is again completed. The said relay 
becomes energized over the circuit: battery, series 
windings of 8, RT2, wiper e on the Seventh 
working position, wire T at the distribution 
frame Re connected to the Wire On Which the 
wiper b of X has stopped, Wiper b, R2, R242, 
R3, R43, T225' and ground, 
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Relay 8' stops the senaling of impulses and ad 

Vances the SWitch X3' as described for the send 
ing of the preceding digit. 
The wipers of X3’ that are now in engage 

ment With their bank contacts are those of the 
fouith quarter turns. 
When the wiper b of X3' passes to the 8th 

position of its bank, relay 7' becomes energized 
over the circuit: ground, T225', bank contact and 
wiper b of X3, banks and wiper g, relay 7 and 
battery. 
The relay pulls up and at T74 it closes its 

holding circuit on the ground of T225', at T2' 
it connects the circuit of relay 8' to the bank of 
the wiper e of X3, and at T71 it prepares the 
circuit of relays 5' and G'. 
The other successive operations are carried out 

as indicated above, particularly the pulling up 
of relay 3'. 
When relay 3' falls back, the electromagnet 

XS starts again and the third train of impulses 
is sent over the rural circuit. Since there is no 
Connection in the iliustrated example between the 
bank contacts of the wiper c of Xi' and e of X3, 
relay 8 only becomes energized when the wiper 
b of XS' is on the first contact of its bank, i. e. 
after the sending of 10 impulses, as the impulse 
circuit is opened when the wiper of X13 has left 
its balk. - 

The electromagnet X3' advances its wipers to 
the resting position of the third quarter turn. 
Relay 3' is connected in and the foliowing circuit 
of relays 3' and 6 is completed over the resting 
position of the wiper C of X3: ground, T225', 
R43, R23, R242, R2, wiper d of Xi and bank 
contact connected either to terminal D or D, 
T13', wiper C of X3 in the resting position, re 
lay 6', bottom winding of relay 3' and battery. 
At R63 the advance circuit of the electromagnet 
XS' is opened. 

If the next digit, the tens digit, e.g., is not to be 
sent, the bank contact of wiper d is connected to 
the terminal D', and the resistance R4', which is 
then inserted in the just mentioned circuit of 
relays 5' and 6', prevents energization of relay 5. 

If the tens digit is to be sent, the bank contact 
of wiper d is connected to the terminal D and re 
lays 5' and 6 become energized in series. 

If the tens digit is to be absorbed when relay 6 
becomes energized, while relay 5' remains at rest, 
the circuit of the lamp of dial LC is completed 
over: ground, T65' and R53. The lamp lights up 
and the operator responds by setting up the tens 
digit on her dial. Relay 4' becomes energized 
as soon as the dial CR leaves its resting position 
and closes the circuit of relay 2' over: ground, 
T4, T64, relay 2' and battery. When the dial 
effects the cut-offs on the dialing springs, relay 

beats, but its contact T' is open at T52' and 
that of its contact T 2 at R6. 
Upon termination of the train of impulses, re 

lay 4' falls back when the dial CR has returned 
to its resting position and before the energiza 
tion of relay 2' which is slow in falling back, and 
*the circuit of relay '5' is completed over: ground, 
R4', T23, T62, upper winding of relay 5 and 
battery. 

Relay 5’ pulls up; at T5 it completes its hold 
ing circuit over the ground of T225; at T52 it 
connects the bottom winding of relay 3' to wire A 
across T'; and at T53 it prepares the circuit 
of 'the lamp of the dial LC. When the rural cen 
tral is ready "to receive the last digit, the units 
digit, relay 3’ falls back and the circuit of the 
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lamp L.C. is completed over: ground, R4, R3?' 
and T53. 
The operator sets up on the dial CR, the units 

digit and everything takes place in the way de 
Scribed, for the tens digit, except that the im 
pulses transmitted at R, f f' via relay are sent 
Over the Wire A of the circuit across T52. 
The testing of the called subscriber's line is 

done in any convenient well-known manner and, 
When the operator lifts the dial key, the trans 
lator becomes released, since the circuit of relay 
22' is open. 
At T225' relay 22 opens the holding circuit of 

relays 5, 6' and 7' and closes the releasing cir 
cuit of the rotary SWitches-circuit X: ground, 
wiper i out of its resting position, R22 f', spring 
and electromagnet X', battery. 

Circuit of X3: ground, interrupter spring of 
X3' and on the one hand, R226', wiper g of X3' 
at the resting position, electromagnet X3, bat 
tery and, on the other hand, R224', wiper d on 
the Second and fourth quarter turns or Wiper h. 
on the first and third quarter turns, electromag 
net XS' and battery. 
When the wipers of the Switches reach their 

resting position, the releasing circuits are opened 
and the Switches Stop. 

It will be noted that the banks of the wipers 
a, b, c of Xi are respectively connected to the 
bank contact of the resting position of the 
wipers a, c (across R73') and e of the switch X3 
via the Wire d (distribution frame Re) if the 
train of impulses that corresponds to this posi 
tion is not to be sent. This connection causes en 
ergization of relays 5 and 6 in the way already 
described for the circuit of the 'wiper d of X", 
and the trains of impulses that correspond to 
the last two digits are sent by the dial over the 
rural circuit. 

If the connection is made by the contact d, the 
resistance that is inserted in the circuit prevents 
the energization of relay 5' and the tens digit 
is absorbed in the already described manner. 

It is of course understood that the above en 
bodiments have only been given as examples 
Without limitation of the invention thereby, and 
that it is possible, without departing from the 
scope of the invention, to provide any arrange 
ment of switches or relays that makes it possible 
to obtain the desired translations, to replace the 
rotary switches by relays 'Or Vice versa, and to 
provide other modifications that may be neces 
sary for integrating the devices in any rural Sys 
tem. 

I claim: 
1. In a telephone exchange system, a plurality 

of rural exchanges and a main exchange, Sub 
scribers' lines terminating at said rural ex 
changes, said lines being designated by numbers 
having the same number of digits, automatic Se 
lector switches at said rural and main exchanges 
over which calling and called subscribers' lines 
may be inter-connected, an operator's position at 
the main exchange, a calling device and a register 
operable in accordance with all the digits of the 
called numbers for controlling the establishment 
of connections between two subscribers' lines over 
a certain number of selector switches and be 
tween two other lines over a different number of 
Selector SWitches. 

2. In a telephone exchange System, a plurality 
of rural exchanges, subscribers' lines terminating 
at said exchanges, said lines being designated by 
numbers having the same number of digits, auto 
matic switches at said exchanges for inter-con 
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necting said subscribers' lines, a main exchange, 
an operator's position at the main exchange, line 
finders for connecting said position to calling 
lines at the rural exchanges, a calling device and 
a translator for controlling the SWitches at rural 
exchanges over a switch at the main eXchange, 
and means for operating said translator to con 
trol the Switches at the rural eXchanges over a 
line finder. 

3. The system according to claim 2 and pre 
selectors for connecting selectors at the main ex 
change with the operator's position. 

4. In a telephone exchange system, a plurality 
of rural exchanges, subscribers' lines terminating 
at said exchanges, a main exchange, Selector 
switches at said exchanges for inter-connecting 
calling and called lines, an operator's position 
at the main exchange, a calling device at the 
operator's position, a translator at the main 
exchange controlled by the calling device, non 
numerical switches at the main exchange for 
connecting a rural exchange with the operator's 
position, means operable when the called Sub 
scriber belongs to the same rural exchange as the 
calling subscriber for operating said translator 
to send impulses to a selector at the called rural 
exchange over a selector at the main exchange, 
and means operable when the called subscriber 
belongs to a different rural eXchange from the 
calling subscriber for sending impulses to the 
called rural exchange via a non-numerical 
SWitch. 

5. In a telephone exchange system, a plurality 
of groups of rural exchanges, subscribers' lines 
terminating at said exchanges, a main exchange, 
selector switches at said exchanges for inter 
connecting calling and called lines, an operator's 
position at the main exchange, a calling device 
at the operator's position, a translator at the 
main exchange controlled by the calling device, 
a pre-selector and a line finder at the main ex 
change for connecting a rural exchange with the 
operator's position, means operable when the 
called subscriber belongs to the same rural group 
as the calling subscriber for operating said trans 
lator to send impulses to the rural exchange via 
a selector at the main exchange, and means Oper 
able when the called subscriber belongs to a 
different rural group from the calling subscriber 
for sending impulses to the called rural eXchange 
via a pre-selector and a line finder. 

6. In a telephone exchange system, a plurality 
of groups of rural exchanges, subscribers' lines 
terminating at said exchanges, a main exchange, 
selector Switches at said exchanges for inter 
connecting calling and called lines, an Operator's 
position at the main exchange, a calling device at 
the operator's position, a translator at the main 
exchange controlled by the calling device, a pre 
selector and a line finder at the main exchange 
for connecting a rural exchange with the opera 
tor's position, means operable when the called 
Subscriber belongs to the same rural group as 
the calling subscriber for operating said trans 
lator to operate a selector at the main exchange 
to select the called rural group and then to send 
impulses via the operated selector to operate 
selectors for connecting with the called Sub 
scriber, and means operable when the called Sub 
scriber belongs to a different rural group from 
the calling Subscriber for operating said trans 
lator to Operate a selector at the main exchange 
to select the called rural group and then to send 
impulses to the called rural exchange via a pre 
selector and a line finder. 
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7. In a telephone system, a plurality of groups 

of rural exchanges, lines terminating at said ex 
changes, selectors at said exchanges for inter 
connecting calling and called lines, a main ex 
change, an operator's position at the main ex 
change, a translator, a calling device at the oper 
ator's position for Operating the translator in 
accordance With the first digit of the called num 
ber to Select the group to which the called rural 
Subscriber belongs, and means for operating the 
translator for sending impulses to control 
Selectors at the called rural exchange. 

8. In a telephone exchange system, a plurality 
of rural exchanges, subscribers' lines terminat 
ing thereat, selector Switches at said exchanges 
for inter-connecting calling and called lines, a 
main exchange, an Operator's position thereat, 
a translator at the main exchange, a selector 
SWitch at the main exchange, a calling device at 
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the operator's position for operating said trans 
lator in accordance with the digits of the called 
number, means, controlled by the translator for 
operating the selector switch at the main ex 
change and the selector Switches at the called 
rural exchange, and means in said translator 
for absorbing certain digits of the called number. 

9. In a telephone exchange system, a plurality 
of rural exchanges, a central exchange compris 
ing an operator's position, the numerical desig 
nations of all the lines terminating at the rural 
exchanges being composed of the same number 
of digits, trunk lines between said exchanges, 
automatic Switches at said rural exchanges for 
establishing connections with subscribers' lines, 
numerical and non-numerical SWitches at the 
main exchange, connections from each numerical 
switch to the operator's position and to the non 
numerical switches in multiple, connections from 
the position to the non-numerical Switches, a 
translator arranged to be connected. With the 
numerical Switches, a first and a Second rural 
circuit link, multiple connections from the first 
circuit link to the numerical and the first non 
numerical Switch and multiple connections from 
the Second link to the numerical SWitches, means 
responsive to the initiation of a call by a rural 
Subscriber for operating the first non-numerical 
Switch to extend the calling line over the first 
rural circuit link and the first non-numerical 
switch to the operator's position, means controlled 
by the operator for establishing a connection with 
a called rural Subscriber Over a numerical Switch, 
and over a non-numerical and numerical switch 
in series, the last-mentioned means including a 
calling device operable in accordance with the 
numerical designations of the called rural line, 
means in the translator for registering the digits 
sent out by the calling device, means controlled 
by the translator for operating said numerical 
switch to select a rural circuit link depending on 
the location of the called subscriber and for con 
trolling the operation of the switches at the called 
rural exchange to select the called subscriber, 
means controlled by the translator When the 
called Subscriber is located within the same ex 
change or group of exchanges as the calling sub 
scriber for sending impulses over the operated 
non-numerical switches and the first rural circuit 
link for operating the Switches at the called rural 
exchange to connect with the called subscriber, 
and means operative upon the establishment of 
the connection between the calling and called 
rural Subscribers for releasing the translator and 
all the Switches at the main exchange. 

10. In a telephone exchange system, a plurality 
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of groups of rural exchanges, a central exchange 
comprising an operator's position, other exa 
changes, Subscribers' lines terminating at Said 
exchanges, the numerical designations of all the 
lifles terminating at the rural exchanges being 
composed of the same number of digits, trink 
lines between said exchanges, automatic switches 
at said rural exchanges for establishing connec 
tions with subscribers' lines, selector, finder and 
pre-Selector switches at the main exchange, said 
position having first means over which connec 
tions from Said other exchanges to the rurai exs 
charges can be established, second means Over 
which connections between rural subscribers can 
be established, connections from each selector to 
a first means calling jack and to the pre-selec 
tors, connections from each Second means to a 
pre-Selector, connections from certain second 
means to a finder, a translator arranged to be 
connected with the selectors, a first and a second 
rural circuit link, connections from the first cir 
cuit link to the finders and the selectors, connec 
tions from the Second link to the Selectors, means 
responsive to the initiation of a call by a rural 
subscriber for operating said finder switch to ex 
tend the calling line Over the first rural circuit 
link and a finder to the operator's position over 
the second means, means controlled by the oper 
ator for establishing a connection. With a called 
rural subscriber over a first means and the associ 
ated selector, and over a second means, the as 
sociated pre-selector, and a selector, the last 
mentioned means including a calling device op 
erable in accordance with the numerical desig 
nations of the called rural line, means in the 
translator for registering the digits sent out by 
the calling device, means controlled by the trans 
lator for operating said selector to select a rural 
circuit link depending on the location of the 
called subscriber and for controlling the opera 
tion of the Switches at the called rural exchange 
to select the called subscriber, means controlled 
by the translator when the called subscriber is 
located within the same exchange or group of ex 
changes as the calling subscriber for sending im 
pulses OVer the Operated pre-selector, the oper 
ator's position, the finder and the first rural cir 
cuit link for operating the switches at the called 
rural exchange to connect With the called Sub 
scriber, and means operative upon the establish 
ment of the connection between the callirag and 
called rural subscribers for releasing the transa 
tof and all the switches at the main exchange. 

ill. In a telephone exchange system, a plural 
ity of groups of rural exchanges, a central ex 
change comprising an operator's position, other 
exchanges, subscribers' lines terminating at said 
exchanges, the numerical designations of all the 
lines terminating at the rural exchanges being 
composed of the same number of digits, trunk 
lines between said exchanges, automatic switches 
at said rural exchanges for establishing connec 
tions with subscribers' lines, selector, finder and 
pre-selector SWitches at the main exchange, each 
having a terminal bank and wipers cooperating 65 
thereWith, said position having calling jacks over 
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which connections from said other exchanges to 
the rural exchanges can be established, and in 
ter-rural paired answering and connecting jacks 
over which connections with rural subscribers 
can be established, connections from the wipers 
of each selector to a calling jack and to the ter 
minal banks of the pre-selectors in multiple, con 
nections from each connecting jack to the wipers 
of a pre-selector, multiple connections from each 

il6 answering jack to the wipers of a pre-selector 
and a findef, a translator arranged to be con 
nected with the Wipers of the selectors, a first alad 
a second rural circuit link, multiple connections 
from the first circuit link to the terminal banks 

d5 of the finder and the selectors and multiple Con 
nections from the Second link to the selectors, 
nearls responsive to the initiation of a call by a 
Tural Subscriber for operating said finder switch 
to extend the calling line Over the first rural Cir 

20 cuit link and a finder to the aSSociated answer 
ing jack, means controlled by the Operator for 
establishing a connection. With a called rural Sub 
scriber over a calling jack and the associated se 
lector, and Over an answering or a connecting 

25 jack, the associated pre-selector, and a selector, 
the last-mentioned means including a calling de 
vice operable in accordance with the numerical 
designations of the called rural line, means in the 
translator for registering the digits sent out by 

30 the calling device, means controlled by the trans 
lator for operating said selector to select a rural 
circuit link depending on the location ef the 
called subscriber and for controlling the opera 
tion of the SWitches at the called rural eXchange 

35 to select the called subscriber, means controlled 
by the translator when the called subscriber is 
located Within the same exchange or group of ex 
changes as the calling subscriber for sending im 
pulses over the operated pre-selector, the asso 

40 ciated jack, the finder and the first rural circuit 
link for operating the switches at the called rural 
exchange to connect with the called subscriber, 
means operative upon the establishment of the 
connection between the calling and called rural 

4 subscribers for releasing the translator and all 
the SWitches at the main exchange, means con 
trolled by the -operator for ringing a subscriber 
over a circuit including a connecting jack and 
the associated pre-selector and selector, and 
means controlled by the operator for ringing a 
rural Subscriber over a connection including an 
answering jack and the associated pre-selector 
aad Selector. 
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