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1,674,134
PATENT OFFICE.

MICHAEL SCHWARTZ, OF‘CHICAGO, ILLINOIS, ASSIGNOR, BY MESNE ASSIGNMENTS, TO
AUTOMATIC ELECTRIC INC. OF CHICAGO, ILLINOIS, A CORPORATION OF DELA-

WARE..

MULTIOFFICE AUTOMATIC-TELEPHONE SYSTEM.

' Aﬁplication filed February 8, 1824, Serial No. 691,327. . Renewed October 24, 1927.

The present invention relates to multioffice
automatic telephone systems in general, but
is concerned more particularly with systems
of the above character in which call direc-

b5 tors are employed to register, translate, and
retransmit ‘the part of the number which is
indicative of the office called, and the broad
general object, briefly stated, may be said

- to consist n the provision of new and im-

10 proved circuit arrangements whereby the
subscriber digits (the part of a number
indicative of the desired .line in the par-
ticular office called) of a telephone number
may be translated also and in such a manner
that the capacity of a given train of auto-
matic step by step switches may be increased
sc as to accommodate a larger number of
subscribers. without -increasing the number
of switches in the train.

20 There are many other objects, several of
which are more or less incidental to the
carrying out of the main object, all of which
will be best understood from a further
perusal of the specification. .

25 Referring now to the drawings compris-
ing Figs. 1-12, inclusive, Figs. 1-4, inclusive,
show four trunking layouts which are to

—
[N

be used in-explaining the objects and fea-

tures of the invention, while Figs. 5-11, in-
30 clusive, show a sufficient amount of appa-
ratus- employed in a telephone system em-
bodying the principles of the invention. to

enable the invention to be understood and-:

its utility appreciated, and Fig. 12 shows
35 how Figs. 5-11; inclusive, should be placed
together, o
Referring now to Figs. 1-4, inclusive, Fig.
1 is a representative layout of a 10,000-line
office employing the standard ten-level selec-
tors. Only five levels, however, of the thou-
sands selectors are used and the capacity
of the office, which accordingly would other-
wise be only 5,000 lines is brought back to
10.000 lines by the use of 200-line connectors.
45.  Tig. 2 shows a layout of two 10,000 line
offices in which the same thousands and
hundreds selectors are used for both offices;
in which 200-line connectors are used, as
in Fig. 1; and in which the hundreds selec-
50 tors are of the twenty-group type instead of
the ten-group type shown.in Fig. 1.~
Fig. 3 is a layout of a 10.000-line office
and is somewhat similar to Fig. 1, except
that twenty-group hundreds selectors are

4

(=]

used instead of the 200-line connectors shown
in Fig. 1. '

Fig. 4 is a layout similar to Fig. 3, ex-
cept that the capacity of the connectors
shown in Fig. 8 has been increased to 200
lines and the second or lower half of the con-
nector . banks is used to accommodate a
second 10,000 line office.

Referring now more particularly to Fig. 1,
the first five levels of the thousands selector
I are used to trunk calls to five groups of
hundreds selectors. one of which is repre-

_sented by the hundreds selector F. The ten

levels of the hundreds selector F are used
to trunk to ten groups of 200-line connectors,
of which one group is represented by the
200-line connector IT..

Regarding the necessary translation in the
telephone numbers, which of course are listed
in the directory and called according to the
decimal system, it may be pointed out that in
case the thousands digit is anything from 1
to 5, inclusive, it is not translated, but if
the thousands digit is anything from 6 to 0,
inclusive, five is subtracted from it, or in
other words, the digits 6 to 0, inclusive, are
combined with the digits 1 to 5, inclusive.

. At this time it may be pointed out, that,

since only five levels of the selector B are
used to trunk calls to 10,000 lines, each of the
five following groups of switches handles
more calls than if ten levels of the selector I
were nsed to handle the same number of
calls. In this way, a considerable saving
in the total number of switches can be made
owing to the increased trunking efficiency
that is made possible whenever two relative-
ly small groups can be combined into one
larger group. :

Regarding the translation necessary in
order to choose between the two wipers of
the connector H, it may be pointed out that
the set of banks on the connector H that are
used depends upon the thousands digit. If
this digit is anything from 1-5, inclusive,
the upper set of banks of the connector IF
is used, while if this digit is anything from
6-0, inclusive, an artificial series of eleven
impulses is sent to the connector H after the
vertical movement and before the regular
numerical rotary mevement, resulting in the
wipers of the connector ¥ which cooperate
with the upper bank being rotated entirely
over the bank of contacts, and resulting in
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the wipers of the lower bank (whlch are set
at such an angle that they are not brought
into opemtlve velation with the associated
bank contacts unless the eleven preliminary

‘rotary steps ave taken by the mtch shaft)

being brought into position 1e‘1uy to be ro-
tated over the bank as soon as the next and
Iast series of impulses is delivered.

In summing up the layout of Fig. 1, it
may be pointed out that ten separate groups
of numbers arve combined into {ive composite

0t

‘groups, represented by the first five levels of

the thousands selector, and are later sepa-
rated automatically on the banks of the
200-line connectors.

Referring now particularly to Fig. 2, it
may be pointed out that this trunking layout
is different from that shown in Iig. 1, only
in that the hundreds selector ¥’ is of the
twenty-group hpe This selector has two
sets of wipers and a )rehmmw y wiper-se-
lecting digit must be uehvw ed to it ahead of

“the Legular series of impulses which oper-

ates 1t to select a trunk, Lh"‘ circuit arrange-
ments being such that if ofiice No. 2 is called
the wiper- soloctmo digit is 2 and the upper
bank is used, w hile if office No. 27 is alled,
the wiper- uelectm,g digit is 3 and the lower
bank of selector I is used.

Referring now particularly to fig. 3, it
may be pointed out that the thousands digits
-0, inclusive, when this office is called, are
combined with the thousands digits 1-5, in-
clusive, respectively, in the manner pointed
out above In connection with Fig. 1. In the
Iayout shewn in Fig. 8, however, the thou-
sands digit controls the sending out of the
wiper selectin g digit to the hundreds selec-
tors, such as the selector 2, instead of con-
trolling the sending out of a pxdnnln(uy
wiper- selectmor series of eleven impulses to
pick out connector wipers as in the case of
Fig. 1. Tt is thus seen that the scheme shown
in Fig. 1, and L.,e scheme shown in IFig. 3
are sunply two different methods of obtain-
ing the same result as regards the Lp‘mih'
of the switch train, and it may be pnmtcl out
that the traffic conditions may be such in one
office as to make the use of one layout ex-
pedient. while the traflic conditions in an-
other office of the same system may be such
that the use of the othier layout is more

‘eeonomical, or it may even happen that two

smaller telephone systeins, originally owned
and operated bV different interests, are later
consolidated into one large system, in which
case both layouts might “then appear in the
same large system, although 1t was original-
ly intended to use only one of these layouts
in any given system.

Referring now particularly to Fig. 4, it
may be pointed cut that this layout takes
care of 20,000 lines and differs from the Iay-
out shown in Fig. 3 only in that the connec-
tors, such as H?, are of the 200-line type in-
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stead of the 100-line type. In this latter
case, one bank of any one connector, such as
H# for example, represents lines in one office,
while the other bank of the same connector
represents lines in a different office. - Accord-
ingly the sending out of the preliminary se-
ries of eleven 1mpul¢es between the vertical
movernent and the regular rotary movement
of the connectors is controlled according to
which of the two offices is called.

Tt may be pointed out at this time that
the capacity of any one of the four trains
of switches shown in Figs. 1-4, inclusive,
may be doubled. When this is done, the
traffic to the hundreds selectors and connec-
tors shown is handled in the same way as
deseribed hereinbefore and, in addition, the
upper five levels of the thousands se]egtorq,
instead of being left dead, ave used to trunk

calls throngh a new group of hundreds se-

lectors and thence by way of the connectors
to the called lines. After this is done, when
a number is called which must be reached
by way of one of the ut)pm five levels of a
thousands selector, the thousands digit is
sent out untrans atcd in case it is any det
{from 6 to 0, inclusive, but translated in case
it 18 any (h(rlt from 1 to 5, inclusive, the
translation bemcr such that the thousands
digit 1 becomes a 6; the thousands digit 2 be-
comes a 7; ete. Accor chnn'lv, when either of
the ]dyouts shown in Figs. 2 and 4 is used
for both halves of the thousands selector
banks, four 10,000-line offices Jocated in the
game bluldmg may be accommedated with
one set of thousand selectors and with only
three local switches involved in any one con-
nection. )

Referring now to Figs. 5-11, inclusive,
Figs. 5, 6, and 7 show the swﬂ;chmw equip-
ment employed for a connection from the
line of substation A, Fig. 5, to elthcr of the
two substations, A’ or A2, Fig. 7, which sub-
stations are also reprcsentcd in I‘i(r 2 as ac-
cegsible to the connector H?; and Tms 811,
inclusive, show hy means of the usual cir cuit
diagrams one of the call directors employed
in nmkmrr the necessary translation both
in the office digits and the subscriber digits
of the numbers. _

Fig. 5 shows the line switch C in which
the line of substation A terminates and also
the trunk circuit TC. which is one of the
trunk circuits accessible to the line switch
(. This tronk cireuit is individual to the
selector D and has assoclated with i1t the sec-
ondary switch SS which selects an idle di-
rector when the trunk circuit TC is taken
Lor use.

Fig. 6 shows the thousands selector 1’
which is denoted in this drawing by means
of the dotted.rectangle bearing that refer-
ence character. The selector I/ is accessible
to the celector D, Fig. 5, and has access to
second selectors of which the selector F’ is
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one. The trunking may be readily appre-

ciated by referring back to ¥ig. 2.

Fig. 7 shows the 200 line connector H2
whose upper wipers 251253, inclusive, are
used to complete the connection when the
eleven preliminary rotary steps are not
taken by the switch shaft. The lower set
of wipers 261-263, inclusive, are used to
complete the connection in case the eleven
preliminary rotary steps are taken. The
fact that the lower wipers are set at an
angle-with the banks is indicated diagram-
matically in the drawings. o

Referring now particularly to the divector
shown in Figs. 8-11, inclusive, the portion
of the director shown in Fig. 8 comprises the
impulse-control gequence switch S and the
associated relays 301 and 302, together with
the stop-conductor-control sequence switch
375 the portion of ‘the director shown in
Hig. 9 comprises the sending switch SEN,
together. with the associated relays 403—405,
inclusive, and the release relay 402; the por-
tion of the director shown in Fig. 10 com-

-prises the intermediate distributing frame

IDF, the office register OR, and the asso-
cated relays 521-525, inclusive; and the por-
tion of the director shown in Fig. 11 com-
prises-the digit registers DR—1-DR—4, in-
clusive; together with the transiating velays

609 and 610.

The present system, having been thus de-
scribed generally, will now be described in
connection with a detailed description.of the
operation of the apparatus shown For this
purpose it will be assumed that the subscrib-
er at substation A, Fig, 1, desires to con-
verse with the subscriber at substation A’
Fig. 7. As far as the present invention is
concerned, the part of the number designat-
ing the desired office is immaterial and no
particular number will be. assigned. The
part of the number, however, which indi-
cates the desired subscriber after the office
is reached, is 5,000, as-may be seen in Fig.
2. Accordingly, the subscriber at substa-
tion A removes his receiver and dials the
two office digits of the number, followed by
the four subscribers digits 5—0~0—0.

When the receiver is removed at substa-
tion A, line relay 15 of the line switch C en-
ergizes over line conductors 11 and 12 and
places ground on private normal conductor
13 at armature 20, thereby making the call-
ing line busy immediately and closing . a

-circuit through switching relay 14 and step-
- ping magnet 16 in series.

Line relay 15 also
connects step test wiper 23 to the junction of
switching relay 14 and stepping magnet 16
at armature 21. In case the trunk upon
which the wipers of the line switch are
standing is idle, switching relay 14 ener-
gizes right away and seizes the said trunk.
Assuming the trunk to be busy, however,
there is a ground potential upon the test

conductor thereof, and this ground potential
is extended through test wiper 28 to the
junction of switching relay 14 and stepping
magnet 16. Switching relay 14 is accord-
ingly short circuited and does not energize,
and stepping magnet 16 operates in a buz-
zer-like manner and advances the wipers
22-24, inclusive, step by step in search of
an idle trunk.

When an_idle trunk is reached, which
trunik, it will be assumed, is the one compris-
ing conductors 25-27, inclusive, switching
relay 14, being no longer short circuited, en-
ergizes. Stepping magnet 16, however, does
not energize at this time on.account of the
high resistance of switching relay 14, Upon
energizing, switching relay 14 opens the
test cireuit and prepares the holding eircuit
at armature 18, thereby making the seized
trunk busy immediately; and at armatures
17 and 19 disconnects the line conductors 11
and 12 from the winding of line relay 15
and ground at armatures 17 and 19 and ex-
tends them by way of wipers 22 and 24, con-
ductors 25 and 27, and armatures 43 and
45 and their resting contacts to the windings
of line relay 35 of the trunk circuit TC.
Line relay 35 thereupon energizes over the
calling line and closes a circait for release
relay 86 at armature 38. Release relay 36,
upon cnergizing, places ground on release
trunk conductor 26 at armature 40, thereby
completing the holding circuit for switching
relay 14 of the line switch C before the slow
acting line relay 15 has had time to deener-
gize. As a further result of the energiza-
tion of release relay 86 of the trunk cireuit
TC, it closes at armature 41 a circuit through
switching velay 46 and stepping magnet 4
of the secondary switch SS in series, and at
armature 42 connects test wiper 54 to the
junction of switching relay 46 and stepping
magnet - 47. - Accordingly, the
switch SS selects an idle trunk in’the same
manner. as above pointed out for the line
switch C. In this case it will be assumed
that the director shown in the drawings is
the first one found to be idle. Accordingly,
when the wipers 52-55, inclusive, of the
seccndary switch SS arrive upon the bank
contacts in which the conductors 56-59, in-
clusive, terminate, switching relay 46 ener-
gizes; opens the test circuit and places
ground on test wiper 54 at armature 50; con-
nects up the impulse wiper 55 at armature
51; and at armatures 48 and 49 connects up
wipers 52 and 53, thereby placing a bridge
across conductors 62 and 64 of the selector
D. This bridge includes wipers 52 and 53
of the secondary switch SS, conductors 56
and 57 and armatures 418 and 421, Fig. 9,
and their resting contacts in multiple. Line
relay 65 of the selector D accordingly ener-
gizes and closes a circuit for release relay
66 at armature 76. Release relay 66 there-
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upon energizes and places a multiple ground
on release trunk conductor 63 at armature
77, and at armature 78 opens a point in the

-circuit of release magnet 71 and prepares a

cireuit for vertical magnet 72.

In the seized director, release relay 402
energizes responsive to ground being placed
on release trunk conductor 58 through test
wiper 54 of the secondary switch SS and
removes ground from release conductor 401
at armature 417. Relay 402 also opens the
normal restoring circuit of the sending
switch SEN at armature 416, and at arma-

ture 415 opens the normal restoring circuit

of the sequence switch S’.

The above described operations have all
taken place responsive to the removal of
the receiver at substation A, and the appara-
tus is now in readiness to receive the first
office digit in the desired number. When
the subscriber at substation A manipulates
his calling device in accordance with the first
office digit, a corresponding number of in-
terruptions are produced In the circuit of
line relay 35 of the trunk circuit TC, and
each time line relay 35 deenergizes respon-
sive to one of these interruptions, it closes
at armature 89 a circuit for vertical mag-
net 504 of the oflice register OR, Fig. 10,
as follows: from ground by way of the
resting contact and armature 39, armature
51 and its working contact, wiper 55, con-
ductor 59, series relay 301, Iig. 8, wiper 310
of the sequence switch S, the first associated
bank contact, conductor 321, and the vertical
magnet 504, Fig. 10, to battery. By the
operation of the vertical magnet 504, the
wipers 511-514, inclusive, of the office regis-
ter OR are raised step by step until they
come to rest opposite the desired level of
bank contncts. Relay 801, Fig. 8, is ener-
gized in series with vertical magnet 504 upon
the [irst impulse of current delivered to the
latter, and, being slow acting, maintains its
armature 304 attracted throughout the en-
tire series of impulses. Upon cnergizing,
relay 301 closes a circuit for slow acting re-
lay 302 which accordingly energizes and pre-
pares at armature 305 a civcuit for stepping
magnet 306 of the sequence switch S,

At the end of the series of impulses de-
livered to the vertical magnet of the office
register, series relay 301 deenergizes and
opens the circuit of slow acting relay 302,
and at the same time closes the circuit of
stepping magnet 306 of the sequence switch
S, whereupon the wipers 309 and 310 of the
sequence switch S are advanced into engage-
ment with the second set of bank contacts.
An instant later, slow acting relay 302 de-
energizes and opens the circuit of stepping
magnet 306 at armature 305.

When the calling subscriber at substation
A manipulates his calling device in accord-
ance with the second office digit, a corre-

1,674,134

sponding series of impulses is delivered over
the circuit above traced, to wiper 810 of the
sequence switch S, Fig. 8, and thence by way
of conductor 322 to rotary magnet 503 of
the office register OR. Rotary magnet 503

is accordingly operated to rotate the wipers -

511-514;, inclusive, into engagement with the
desired set of bank contacts in the selected
level, which in this case is the set 564 which
is allotted to office #2’. The jumper, asso-
ciated with the bank contact on which the
first code-digit wiper 511 lands is connected
at the other end to the third impulse-stop
conductor 433, thereby predetermining that
the first code digit to be sent out will be
the digit 3.

The bank contact on which the second
code-digit wiper 512 lands is connected by
means of a jumper to the skip conductor,
thereby predetermining that the second
code-digit position wiil be skipped, the
trunking layout being such that the desired
office is reached at the end of the first code
digit.

The bank contact upon which the ground-
ed wiper 513 lands is connected by means of
the associated jumper to conductor 542. Ac-
cordingly, relay 609, Fig. 11, energizes over
conductor 542 and disconnects the last five
associated bank contacts from the impulse-
stop conductors 426-440, inclusive, and con-
nects them to the first five impulse stop con-
ductors 531-536, inclusive. The thousands
digits 6-0, inclusive, are thereby combined
with the thousands digits 1-5, inclusive.

The bank contact upon which the ground-
ed wiper 514 lands is connected by means of
the associated jumper to conductor 545. Ac-
cordingly, relays 523 and 525 encrgize in
series over conductor 545. Relay 523, upon
energizing, disconnects the stop conductor
355 from the skip conductor at armature 530
and connects it to the third impulse-stop
conductor 433, thereby predetermining that
a series of three impulses will be transmitted
after the thousands selector has been oper-
ated and before the registered hundreds
digit is sent out. Relay 525, upon energiz-
ing, disconnects conductor 356 from the skip
conductor at armature 532 and connects it
to the wiper 604 of the thousands register
DR-—1. Relay 525 also connects the con-
ductors 549 and 550, associated with the first
and second halves, respectively, of the bank
contacts of wiper 604, to the skip conduc-
tor and to the eleventh impulse stop conduec-
tor 541, respectively. Accordingly, it is pre-
determined that the setting of the thotusands
register DR—1 will determine whether or
not an extra series of eleven impulses shall
be sent out between the vertical and rotary
operations of the connector switch to be used
in completing the call.

By the conjoint action of relays 301 and
302, Fig. 8, in response to the second office
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digit, the wipers of the sequence switch S
are again advanced one step. Wiper 309 at
this time closes the impulse circuit, thereby
starting the sender SEN, Fig. 9, to send out
the first digit in' the office code. However,
before the description of this operation is
taken up, the description of the registration
of the desired number will be completed.

‘When the calling subscriber at substation
A manipulates his calling device in accord-
ance with the first subscriber digit 5 in the
desired number, the five impulses of current
which are transmitted over the previously
traced circuit to wiper 810 of the sequence
switch S, Fig. 8, are sent over conductor 331
to the stepping magnet 601 of the first digit
register DR—1, Fig. 11. Accordingly, the
wipers 604 and 605 of the digit register
DR—1 are rotaied into engagement with the
corresponding set of bank contacts.

When the calling subseriber manipulates
his calling device in aceordance with the
second subscriber digit 0, the ten impulses
of current thereby produced, are transmitted
over the above traced circuit to wiper 310 of
the sequence switch S and thence by way of
conductor 332 to the stepping magnet of the
second digit register DR—2. Accordingly,
the wiper 606 is advanced into engagement
with its last bank contact.

When the calling subscriber dials the
third subscriber digit, ten impulses of cur-
rent are delivered over the impulse circuit
to wiper 310 of the sequence switch .8, and
are thence transmitted by way of conductor
333 to the stepping magnet of the third digit
register DR—3, resulting in the wiper 607
being advanced into engagement with its
last contact. , :

‘When the calling subscriber dials the next
and last digit 0 of the number, ten impulses
of current are delivered through wiper 310
of the sequence switch S and conductor 334
to the stepping maguet of the fourth digit
register DR—4, tvesulting in the wiper 608
being stepped into engagement with the last
bank contact. ' '

At the end of the registration of the last
subscriber digit, the wipers 809 and 310 of
the sequence switch. S are advanced another
step- and the wiper 310 engages a dead con-
tact, and accordingly the said wipers remain
in this position until the director is freed
and the apparatus restored to normal.

The -operation ¢f the sending equipment
will now be taken up. It will be reme-
bered that upon the cessation of the second
series of impulses delivered to the director,
which impulses were transmitted to rotary
magnet 503 of the office register OR, wipers
309 and 310 of the impulse control sequence
switch S were advanced into engagement
with the third set of bank contacts. When
this occurs, wiper 309 connects the grounded
interrupter lead over conductor 428 and

8

through the resting contact an armature 426
to sending relay 403. As soon as inter-
rupter 303 closes the circuit of sending relay

403, the latter energizes and opens a point in

the outgoing control cireuit at armature 418.
This, however, does not produce any result
owing to the fact that armature 418 and its
contact are shunted by armature 421 and its
contact. As a further result of the ener-
gization of sending relay 403, it closes at
armature 419 a circuit for stepping magnet
406 of the sender SEN. Magnet 406 there-
upon energizes and moves the associated
pawl into engagement with another notch
in the wiper-driving ratchet wheel, but does
10t move the wipers 407 and 408. Upon
the subsequent deenergization of sending re-
lay 403, it opens the circuit of stepping
magnet 406 of the sender at armature 419,
whereupon stepping magnet 406 deenergizes
and advances the wipers 407 and 408 into
engagement with the first set of bank con-
tacts. Wiper 407 engages a grounded con-
tact thereby closing a civeuit for pick-up re-
lay 404, Pick-up relay 404, upon energiz-
ing, prepares a locking cireuit for stop relay
405 at armature 492; closes a2 circuit for
stepping magnet 311 of the sending control
sequence switch S at armature 420; and at
armature 421 removes the shunt from
around armature 418 and its contact so as to
permit an interruption to be produced in
the outgoing control circuit upon each of
the subsequent energizations of the sending
relay 403.

At the end of the third interruption pro-
duced in the outgoing control circuit, send-
ing relay 408 deenergizes and opens the cir-
cuit of stepping magnet 408 of the sender,
whereupon the wipers 407 and 408 are ad-
vanced into engagement with the fourth set

of Dbank contacts. Wiper 408 thereupon
completes the following circuit: from

ground by way of the stop-conductor-con-
trol wiper 513 of the sending-control se-
quence switeh 8’, the first code-digit stop
conductor 341, the first wiper 511 of the
office register OR, the bank contact upon
which it is standing, the associated jumper,
the third impulse-stop conductor 483, the
Tourth contact in the banlk of wiper 408 of
the sender, and stop relay 405 fo battery.
Stop relay 405, upon cnergizing, completes a
locking circuit for itself at armature 497,
disconnects the deenergized sending relay
403 at armature 426, and at armature 423
opens the circuit of stepping magnet 311 of
the sending control sequence switch &,
whereupon stepping magnet 311 deenergizes
and advances the wipers 312 and 313 into
engagement with the second set of bank
contacts. - 'When this occurs, the stop-con-
ductor-contrel wiper 313 applies ground to
the second. code-digit-stop conductor 343,
thereby closing a circuit over the second
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code-digit wiper 512, the bank contact upon
which 1t is standing, the associated jumper,
the skip conductor, and thence to battery by
way of the interrupter contacts and mag-
net 811 of the sending control sequence
ewitch 87, Stepping magnet 311 according-
ly energizes again and interrupts its own
cireuit, whereupon it deenergizes and ad-
vances the wipers 311 and 312 into engage-
ment with the third set of bank contacts in
readiness to send out the first subscriber
digit.

As a further result of the above pointed
out energization of stop relay 405 of the
sender, it closes at avmature 424 a circult
through the bank contact upon which wiper
407 is standing, and wiper 407 for stepping
magnet 406 through the associated inter-
rupter contacts. Accordingly, the magnet
406 operates in the manner of a buzzer until
the wipers 407 and 408 are stepped to the
last set of hank contacts. - When this occurs,
wiper 407 is no longer grounded and the
stepping operation ceases. Furthermore,

5 wiper 407, in passing off the last grounded

bank contact, opens the circuit of pick-up
relay 404. Pick-up relay 404, however, is
slow acting and does not energize imme-
diately.

In the selector D, Fig. 5, each time the
outgoing control circuit is interrupted by
sending relay 408, as pointed out above, line
relay 65 de-energizes and closes a circuit for
vertical magnet 72 as follows: from ground
by way of resting contact and armature 84,
armature 76 and its resting contact, arma-
ture 78 and its working contact, series relay
67, and vertical magnet 72 to battery. By
the successive operations of vertical magnet
79, the wipers §6-88, inclusive, of the splec-
tor D are raised step by step until they stand
opposite the desired level of bank contacts.
Relay 67 is energized in series with ver-
tical magnet 72 upon the first impulse of
current passing through it and, being slow
acting, maintains its armature -attracted
throughout the vertical movement. Relay
67, upon energizing, prepares at armature
79 a circuit which is completed through in-
terrupter contacts 74 and off normal contacts
75 for stepping relay 68 responsive to the
closure of off normal contacts 75 when the
switch shaft moves from its normal position.
Upon energizing, stepping relay 68 closes a
locking circuit for itself at armature 80, and
at armature 81 prepares a civcuit for rotary
magnet 73.

Upon the cessation of the vertical move-
ment, slow acting series relay 67 deenergizes
and completes the cirenit of rotary magnet
73 at armature 79. Rotary magnet 73 there-
upon energizes and advances the switch
wipers 86-88, inclusive, into engagement
with the first set of bank contacts in the
selected level, and near the end of its stroke,
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opens the circuit of stepping relay 68 at in-
terrupter contacts 74. Relay 68 accordingly
deenergizes and opens the circuit of rotary
magnet 73 at armature 81, whereupon rotary
magnet 73 deenergizes also and again closes
its interrupter contacts. In case the trunk
terminating in the first set of bank contacts
is idle, switching relay 69 encrgizes lmme-
diately. Assuming the trunk to be busy,
however, switching relay 69 is short- cir-
cuited by the ground potential encountered

on the busy test contact by test wiper 87 and

does not energize. Under these conditions,
test relay 68 is again energized, this time
through “test wiper 87, and, in addition to
closing its usual locking circuit at armature
80, it again completes the circuit of rotary
magnet 78 at arinature 81, whereupon the
wipers are advanced another step in the
akove manner. ' ’

This alternate operation of stepping relay
68 and rotary magnet 73 continues as de-
seribed until an idle trunk is reached, which
trunk it will be assumed is the one termiinat-
ing in bank contacts 8§9-91, inclusive, and
comprising conductors 92-94, " inclusive.
When such idle trunk is reached, sivitching
relay 69, being no longer short circuited,
energizes in series with stepping relay 68
and from the grounded release trunk con-
ductor 68. Stepping relay 68, however, is
not operitively energized at this time on dc-
count of the high resistance of switching re-
lay 69. Switching relay 69, upon energiz-
ing, opens the test circuit and prepares the
holding circuit at armature 83; removes
ground from armature 76 of line relay 65 at
aimatute 84, thereby opening the circuit of
release relay 66; and at armatures 82 and 85
disconnects conductors 62 and 64 from relay
65 and extends them by way of wipers 86
and 88, bank contacts 89 and 91, and trunk
conductors 92 and 94 to the windings of tlie
line relay of the thousands selector E’ in
the desired office, which, in this case, is office
#9/. Accordingly, the line and release re-
lays of the selector B’ (not shown) ehergize

and the latter prepares the switch for oper- .

ation in the usual manner.

Returning now to the director, slow act-
ing pick-up relay 404 of the sender, Fig. 9,
finally deenergizes and opens the locking
circuit of the slow acting stop relay 405 at
armature 422.  Accordingly, slow acting re-
lay 405 deenergizes after an interval and
again connects up sending relay 403 at arma-
ture 406, whereupon the sender is started to
send out the first subscriber digit 5. It may
be pointed out at this time that the interval
required for relays 404 and 405 to fall back
one after the other, as described above, is
utilized by the selector D in performing the
change-over and trunk-hunting operations
above described. ‘ ,

The sender has ben restarted, as pointed
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out above, and is now sending out the first
subscriber digit 5, and when the fifth inter-
ruption in the outgoing control circuit oc-
curs, the following deenergization of send-
ing relay 403 is followed by the advance of
the wipers 407 and 408 into engagement with
the sixth set of bank contacts, whereupon
stop relay 405 encrgizes over the following
eircuit: from ground by way of the stop
conductor control wiper 313 of the sending
control sequence switch 87, Fig, 8, the third
associated bank contact, the first subscriber
digit stop conductor 351, wiper G605 of the
digit register DR—1, the sixth associated
bank contact, the right-hand armature of
relay 610 and its resting contact, the fifth
impulse-stop conductor 435, the correspond-
ing contact in the sender bank, wiper 408,
and stop relay 405 to battery. Responsive
to the energization of stop relay. 405, the
first ‘subscriber. digit is terminated in the
usual manner and the wipers of the sequence
switch 8" are advanced one step responsive
to the opening of the circuit of ctepping
magnet 311 at armature 423,

In the called exchange, the selector I’
raises its wipers opposite the fifth level re-
sponsive to the operation of the sender above

escribed and then selects an idle trunk,
which trunk; it will be assumed, is the one
comprising conductors 101-103,. inclusive,
and extending to the wiper selecting hun-
dreds selector F’.- Accordingly, line relay
122 of the selector F” is energized over the
calling loop and closes at armature 131 the
usual circuit for release relay 123. Release
relay 123 thereupon energizes and places
ground -on release trunk conductor 102 at
armature 182; opens a point in the circuit
of release magnet 162 at armature 1383; and
at armatire 134 shunts the lower winding
of relay 101 around off normal contacts 163
for a purpose to be described hereinafter.

In the diréctor, the wipers of the sending-
control sequence switch 8’ are now in en-
gagement with the fourth set of associated
bank contacts and ground is applied to the
special wiper selecting stop conductor 355
by the stop-conductor-control wiper 3813.
This stopping ground is extended through
armature 527 and its resting contact and
armature 530 and its working contact (relay
528 having been energized as hereinbefore
pointed out), to the third impulse-stop con-
ductor 433. Accordingly, the next digit to
be sent out is the digit 3 which is sent out
in the usual manner and which is terminated
upon the energization of stop reldy 405 from
the ground potential applied to the third
impulse stop conductor 433 over the above
traced circuit. At the end of the trans-
mission of this wiper selecting digit 38, the
wipers of the sequence gwitch S’ are ad-
vanced another step in the usual manner and
ground is applied to the hundreds-digit stop

7

conductor 352 by the stop-conductor-control
wiper 313.

. In the selector I, ig. 6, line relay 102 is
deenergized three times momentarily, ve-
sponsive to the sending out of the ubove
mentioned wiper selecting digit and, accord-
ingly, three impulses of current are trans-
mitted at armature 81 to vertical magnet 164
by way of armature 133 and its working
contact and series relay 124. By the opera-
tion of vertical magnet 164, the shaft of the
switch 1s raised three steps and carries the
wipers opposite the third level of bank con-
tacts. ‘The switeh shaft also engages the
shaft springs and closes the contucts 104
and 105 which are both placed so as to be
operated when the shaft is raised three
steps, as is indicated on the drawing. Upon
the closure of the shaft-spring contacts 105,
relay 127 is energized from the grounded
release trunk conductor 102 and through the
normally closed contacts controlled by arma-
ture 129 of relay 121.  Upon energizing,
relay 127 locks itself to the grounded release
trunk conductor 102 at armature 145, and
at armatuves 148, 144, and 146 disconnects
the upper set of wipers and connects up tlie
lower set of wipers. Slow acting series
relay 124 is energized throughout the ver-
tical movement and closes a point in the
circuit of stepping relay 125. Stepping re-
lay 125, however, does not energize on ac-
count of the fact that its circuit is open
at armature 130 of relay 121. Series relay
124 also maintains the ground potential dis-
connected - from the shaft contacts 104 at
armature 1385. -

At the end: of the vertical movement,
series relay 124 deenergizes. and closes at
armature 135 a circuit for release magnet
162 which includes the shaft spring contacts
104, resting contact and armature 128, and
off normal contacts 163. Tt will be noted
that the lower winding of relay 121 is in-
cluded in this cireuit except for the fact that
it is shunted by off normal contacts 163, Re-
sponsive to the closure of this circuit, re-
lease magnet 162 energizes and closes ab
armature 161 a locking cirvcuit for itseld in-
dependent of armature 135 and the shaft
spring contacts 104, Release magnet 162
also permits the shaft of the wipers of the
switch to be restored to normal position,
and when the shaft reaches its normal posi-
tion, it removes the shunt from around the
lower winding of relay 121 by opening the
off normal contacts 163. When this occurs,
relay 121 energizes; closes a locking circuit
for itself and opens a point in the initial
circuit of relay 127 at armature 129; closes
a point in the circuit of stepping relay 125
at armature 130; and at armature 128 opens
the circuit of'its lower winding and release
magnet 163, whereupon release magnet 163
becomes deenergized. :
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The net result of the transmission of the
preliminary digit 8, it will be noted, is tha
the selector T/ has been raised to the thivd
level, whereupon the wiper switching relay
127 became energized and disconnected the
upper cet of wipers and connected up the
fower seb of wipers, and the shaft and wipers
have been vestored to normal preparatory to
the reception of the hundreds digit.

In the director, the hundreds digit 0 is
now transmitted and is terminated respon-
sive to the energization of stop relay 405 over
the following circuit: from ground by way
of the stop conductor control wiper 313 of
the sequence switch 87, Fig. 8, the fifth
associated banlt contact, the hundreds digit
stop conductor 352, wiper 606 of the sec-
ond digit register DR—2, the eleventh. as-
gociated bank contact, the tenth impulce
stop conductor 440, the associated contact in
the sender bank, wiper 408, and stop relay
405 to battery. Responsive to the energiza-
tion of stop relay 405, the circuit of stepping
magnet 311 of the sequence switch S’ is
opened at armature 423 and the wipers 312
and 313 are advanced into engagement with
the sixth set of bank contacts.

In the selector F’, Fig. 6, line relay 122
is deenergized ten times momentarily 1n re-
SFonse to the above dezeribed operation of
the sender and, upon each deenergization,
closes the previously traced circuit of ver-
tical magnet 164. By the operation of ver-
tical magnet 164, the switch wipers are
raised opposite the tenth level of bank con-
tacts. Series relay 124 is again maintained
energized throughout the vertical movement
and .in- conjunction with off normal con-
tacts 167, which close upon the first ver-
tical step, completes at armature 186 a cir-
cuit through armature 130 and its working
contact and interrupter contacts 166 for
stepping relay 125. Stepping relay 125,
apon energizing; closes a locking circuit for

itself at armature 137, and at armature 1388

prepares a circuit for rotary magnet 165,
From this point, the operation of the se-
lector ¥ is identical with the operation
of the selector D previously described.

Briefly, the rotary movement is initiated

upon the decnergization of slow acting
series relay 124 at the end of the vertical
movement and continues until an idle trunk
is reached by the wipers 150-152, inclusive,
which trunk it will be assumed is the
one comprising conductors 158-155, inclu-
sive, and extending to the connector I
When this oceurs, switching relay 126, be-
ing no longer short circuited, energizes in
series with stepping relay 125 and switches
the connection through to the selected set
of wipers at armatures 139, 140 and 142,
and at armature 141 opens the circuit of re-
lease velay 123 which subsequently deen-
ergizes and removes the lower winding of
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relay 121 from around off normal contacts
163 so as to prevent the said lower winding
from interfering with the regular reléasing

operation of the selector which is to take-

place subsequently.

In the connector H? line relay 201 now
energizes over the calling loop responsive to
the above menticned seizure of the associ-
ated trunlk and closes at armature 209 a cir-
cuit for relense relay 203.
thercupon energizes; opens a point in the
circeuit of release magnet 231 and preparves
a circuit for vertical magnet 230 at arma-
ture 212; prepares. a circuit for the upper
winding of switching velay 208 and for busy
relay 206 at avmature 2115 and at armature
210 places ground on release triunk conduc-
tor 154. —

In the director, when the sender is re-
started, it continues to operate until ten im-
Ppulses of current have been sent out, at
which time stop relay 405 is energized over
the following. circuit; from ground by wuay
of stop-conductor-control wiper 313 of the
sequence switeh 87, the sixth associated bank
contact, the tens digit stop conductor 353,
wiper 607 of the third subscriber digit regis-
ter DIR—3 the eleventh associated bank con-
tact, the tenth impulse stop conductor 440,
the associated contact of the sender bank,
wiver 408, and relay 405 to battery. The
encrgization of stop relay 405 terminates the
tens digit in the usual manner and also re-
sults in the advance of the sequence switch
S’ into engagement with the next set of bank
contacts, whereupon stop-conductor-control
wiper 313 applies ground to the special stop
conductor 3856, which stop conductor is con-
nected through armature 352 and its work-
ing contact (relay 525 having been energized
in series with relay 523 as above pointed

ut), and conductor 548 to wiper 604 of the

first or thousands digit register DR—IL.

Since wiper 604 has been advanced into en-
gagement with the sixth associated bank con-
tact in response to the calling of the thou-
sands digit 5, as above pointed out, the
ground potential is extended by wiper 604
to conductor 549 and thence through arma-
ture 583 and its working contact to the skip
conductor resulting in the usual operation of
the sequence switch 8’ to automatically ad-
vance 1ts wipers to the next set of bank con-
tacts. Accordingly, the extra set of eleven
preliminary impulses cannot be delivered
to the connector H?* between the tens and
units digits, and the upper cet of wipers will
therefore be used to complete the connection
which is to be extended to the line of substa-
tion A’ which terminates in the upper bank
cf connector H= .

In the connector H?, line relay 201 deener-
gizes ten times momentarily responsive to
the above operation of the sender and; upon
each deenergization, completes a circuit for

Release relay 203 4
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vertical magnet 280, the circuit at the time
of its first closure being as follows: from
ground by way of armature 209 and its rest-
Ing contact, armature 212 and its working
contact, the contact of off normal spring 229
and said spring, series relay 204, and vertical
magrnet 230 to battery. By the operation of
vertical magnet 230, the shaft and wipers
of the connector HZ are raised step by step
until the latter stand opposite the tenth
level of bank contacts. Relay 204 is ener-
gized in series with vertical magnet 230 and,
being slow acting, maintains its armature
213 attracted throughout the vertical opera-
tion and maintains its own circuit and that

~of vertical magnet 280 intact after the off

normal springs have shifted as they do upon
the first vertical step.

At the end of the vertical movement, slow
acting series relay 204 deenergizes and shifts
the impulse lead from the vertical to the
rotary magnet.

In the director, the sender is again started

“to operate after the usual interval between
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digits and transmits the last digit in the
number. ~ This digit is terminated upon the
energization of stop relay 405 of the sender
through the stop-conductor-control wiper
513, the eighth associated bank contact, the
units-digit stop conductor 854, wiper 608,
the bank contact-upon which it is standing,
the associated impulse-stop conductor, and

wiper 408 of the sender. Upon the ener--

gization of stop relay 405, the last digit in
the number is terminated and the wipers of
the sequence switch S’ are again advanced
one step in the usual manner. At this time,
the wiper 313 grounds the last contact in its
bank and accordingly grounds conductor 59,

thereby closing a circuit which extends from

ground by way of the said conductor 59, the

“associated contact in the bank of wiper 55

of the secondary switch SS, Fig. 5, wiper
55, working contact and armature 51, arma-
ture 39 and its working contact, and switch-
ing relay 37 to battery. Switching relay 87
of the trunk circuit TC thereupon energizes
and locks itself to the grounded release trunk
conductor 63 at armature 44, and at arma-
tures 43 and 45, disconnects conductors 25 and
27 from the windings of line relay 35 and
extends them to trunk conductors 62 and 64,
respectively, thereby bridging the calling
line across said conductors 62 and 64 and at
the same time disconnecting the control cir-
cuit of the sender from across the said con-
ductors. ILine relay 35 deenergizes respon-
sive to being disconnected at armatures 43
and 45 and opens the circuit of release relay
36 at armature 88. . Release relay 36 accord-
ingly deenergizes after an interval and re-
moves ground from release trunk conductor
63 at armature 40, leaving the established
connection to be held up by the ground ©o-
tentist applisd to rvelease trunk condiighsr

o

154 by release relay 203 of the connector
H2, Fig. 7. Release relay 36 of the trunk
circuit TC. also opens the circuit of switch-
ing relay 46 of the secondary switch SS at
armature 41, whereupon switching relay 46
deenergizes - and disconnects its wipers,
thereby freeing the director.

In the director, release relay 402 deener-
gizes responsive to the removal of ground
from the release trunk conductor 58 when
the director is freed as pointed out above
and closes at armature 416 the normal re-
storing circuit of the sender SEN which is
effective only in case the director is freed
while the sender is not in its normal posi-
tion. As a further result of the deenergiza-
tion of release relay 402, it closes at arma-
ture 415 the normal restoring circuit of the
sending control sequence switch S/, where-
upon the wipers 312 and 313 are advanced
the remaining step to their normal position,
magnet 318 being energized through wiper
312. As a still further result of the de-
energization of release relay 402, it applies
ground- to release conductor 401 at arma-
ture 417, thereby closing a circuit for the
release magnet of the sequence switch S, for
the release magnet of the office register OR,
and for the release magnets of digit
registers DR—1-DR—4, inclusive. When
this occurs, release magmet 307 of the se-
quence switch S energizes through the asso-
ciated off normal contacts 308, and the
wipers 309 and 310 are restored to normal
position in the usual manner, whereupon the
circuit of release magnet 307 is opened at off
normal contacts 808. Release magnet 502
of the office register OR is energized
through the associated off normal contacts
501, whereupon the wipers 511-514, in-
clusive, are restored to normal position in
the wusual manner. The digit registers
DR—1-DR—4, inclusive, are restored to
normal position in the same manner as the
sequence switch S.

Responsive to the restoration of the
wipers of the office register OR to normal,
relays 523 and 525, Fig. 10, and relay 609,
Fig. 11, deenergize. o

The various pieces of apparatus of the
director have been restored to their normal
positions and the director is now in readi-
ness to handle another call. :

In the connector H2, Fig. 7, line relay 201
is rmaomentarily deenergized for each of the
interruptions produced in its circuit by the
hereinbefore described operation -of the
sender in sending out the last digit of the
number, and upon each deenergization, line
relay 201 closes a circuit for rotary magnet
232 as follows: from ground by way of
armature 209 and its resting contact, arma-
ture 212 and its working contact, normally
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tact, resting contact and armature 219; ar-
mature 90 and its resting contact, and ro-
tary magnet 232 to battely By the opera-
tion of rotary magnet 232, the wipers
951-953, inclusive, and the wipers 261-263,
inclusive, are rotated step by step until the
former come into engagement with the bank
contacts 254-256, inclusive, of the line of
substation A’. The wipers 261-263, inclu-
sive, it may be pointed out, do not engage
any of the associated bank contacts owing
to the fact that the extra series of eleven im-
pulses were not transmitted between the tens
and units digits.

Relay 207 of the connector is energized in
multiple with rotary magnet 232 and being
slow acting, maintaings 1tq armature. attract
ed throughout the rotary movement. Upon
energizing, relay 207 disconnects test wiper
2592 from the upper winding of switching re-
Iay 208 and connects it to busy relay 206,
and at armature 222 places a shunt around
armature 219 and its resting contact as a
precaution against the circuit of the rotary
magnet beln" opened at armature 219 in
case husy Ielay 206 energizes during the ro-
tary movement due to wiper 959 passing
over grounded test contacts.

ASSHHHDO" the ealled line to be busy, busy
relay 206 is energized through test wiper
252 and from a oround potentlal encoun-
tered on the busy Test confact 255 and pre-
pares a locking eircuit for itself at arma-
ture 218; opens a point in the circuit of the
rotary magnet at armature 219; and at ar-
mature 220 connects the busy lead to the
lower. heavy talking conductor, thereby
sending a busy swnalhnn current back over
the established connection to the called sub-
station. When relay 207 deenergizes, it- dis-
connects rotary magnet 232 from the im-
pulse circuit at armature 222 (armature 219
having been operated), and at armature 221
Comploies the Tocking circuit for busy relay
206 and disconneets test wiper 262 from the
gaid busy relay.

The calling subscriber, upon hearing the
busy tone, icnlaceq his receiver, whereupon
the established connection is released in a
manner to he explained hereinafter.

In the present case, however, it will be
asstiimed that the line of substation A’ is
idle when called as hereinbefore described.
in which case busy relay 206 is not energized
when the wipers 251-253, inclusive, come to
rest upon the terminals of the called line
and, when slow acting relay 207 deenergizes
at the end of the rotary movement, it dis-
connects test wiper 252 from the Wlndmrr of
busy relay 206 and connects it to the upper
winding of switching relay 208 at armature
221, thercby olosmcr a circuit for switching
relay 208 as follows: from ground by way
of the working contact and armature 211, ar-

mature 218 and its resting contact, upper-
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winding of switching relay 208, resting con-
tact and armature 291 test wiper :250 test
contact 255, and thence to batter v by way of
the switching relay and stepping magnet
of the associated line switch {not snown)
which line switch- may be the same as the
line switch C, associated with the line of
substation A. Responsive to the closure of
this cireuit, the switching relay of the called
line switch ener gizes part way in the usual
manner and disconnects the bridge across
the 1line conductors thereat. .

In the connector H? switching relay 208
energizes over the above traced ‘cireuit and
at its lmhﬂv adjusted armature 221 closes a
locking circuit for its lower winding; dis-
connects rotary magnet 232 and -slow -act-
ing relay 207 at arnmture 220 places direct
tnound on the test wiper at armature 224 ;
and at armature 223 and 227 connects up the
line wipers, whereupon ringing cuirrent is
projected out over the called line to ring the
bridged: bell at the called substation. This
ringing current returns by way of the upper
line wiper 251 to battery by way of the up-
per winding of ring cut-off relay 205.

When the called subscriber responds to
the ringing of his bell by removing his re-
ceiver, a direct current bridge 1s closed
across the associated line conductors, where-
upon ring cut-off relay 205 energizes; closes
a locking circuit for itselt at its lightly ad-
justed armature 216 and at armatures 214
and 217 disconnects the line wipers from its
own upper winding and the generator lead
and connects them instead to the windings
of the back bridge battery feed nnpedanw
202. . The debued connection. is now com-
pleted. and the subscribers may converse as
desired.

When the conversation is completed, the
two -subscribers replace their =~ recelvers.
When the receiver is replaced at the called
substation A’, talking battery merely ceases
to flow in the called hne, but when the re-
ceiver is replaced at substation A, the cireuit
of line relay 201 of the connector 2 is
opened, whereupon line relay 201 deener-
gizes and opens the circuit of release velay
203. Release relay 203, upon energizing after
an interval, removes ground from release
trunk conductor 154 at armature 210; and at
armature 212 completes a circeuit for release
magnet 231 through off normal contacts 228,
whereupon the switch is restored to normal
position in: the usual manner,

Responsive to the removal of the ground
potential from conductor 154, ring-cut-off

relay 205 and switching relay 208 of the con-.

nector H, relays 121, 126, and 127 of the
selector - F’; the switching relay (not shown)

“of the selector E’, switching relay 69 of the

selectar D, switching relay 37 of the trunk
circuit. TC, and switching relay 14 of the
line switch C all deenergize. TResponsive to
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the deenergization of the relays mentioned,

the associated switches are released in the
usual manner. The entire connection is now
released and the apparatus involved therein
may now be used in setting up a subsequent
connection.

In order to explain how the necessary
translation is effected when the thousands
digit is above 5, and in order to explain how
the lower set of wipers of the connector H2,
Fig. 7, are used when such translation of the

‘office digit takes place, it will now be as-

sumed th‘lt the subscriber at substation A
desires to converse with the subscriber at
substation A2, Fig. 7. It will be assumed
the receiver is removed
at substation A, the line switch C selects the
trunk circuit TC, and that the secondary
switch SS selects the director shown in the
drawings. - Accordingly, responsive to the
m‘ln]puhmon of the c‘llhnfv device in accord-
ance with the office digits be]onﬂmo to office
#9’, the wipers of the office 1e01ster OR,
Fig. 10, are raised opposite the desived level
in the heveinbefore described manner,. and
are then brought into engagement with the
set of bank contacts 564 of the oﬁice H#27 as

Dbefore explained.

Responsive to the mﬂnlpulatlon of the call-
ing device at substation A in accordance with
the four subscriber digits 0000, the digit
registers DR—l—DR—é, 1IlChlSlVG are. st
upon the corresponding bank contacts in the
usual manner.

_The office code is at this time sent out in
the same manner as hereinbefore described,
(operating the selector D to seize the selec-
tor E), after which the stop conductor con-
trol wiper 813 of the sending control -se-
quence switch 8 is advanced “into engage-
ment with its third bank contact, thereby
placing ground through. the thous‘mds digit
stop conductor 255 of the wiper 605, which
as explained hereinbefore has been advanced
ten steps and is now in engagement with the
last of its bank contacts. Since relay 609,
Fig. 11, is energized through the lower wiper
of the office Te mster and through conductor
542, the last contact in the bank of wiper
605 is now disconnected from the tenth im-

pulse stop conductor 440 and is connected.

instead to the fifth impulse stop conductor
435.  Accordingly, the thousands digit to be
sent out is the thousands digit 5 which
causes the selector E’; Fig. 6, to be raised
to the fifth level to select a hundreds selector
in the corresponding group, the selector F,
for example, in the same manner as de’
scribed hereinbefore.

Since relay 523, Fig. 10, is enercrlzed 4s
in the preceding example when the substa-
tion A’ was called the wiper-selecting digit
3 is delivered to the selector ¥, causing it to
select the lower set of Wipers in the same
manner as before. Following this, the hun-

11

dreds digit 0 is delivered to the selector F’
in accordance with the setting of the digit
register DR—2, Fig. 11, 1esult1n(r in the
Wlpexs of the selector T being raised to the
tenth level to select an idle connector in the
corresponding group, the connector H2, for
example.

In accordance with the setting of the
digit register DR-—3, the tens digit 0 is
delivered to the connector H?, whereupon
its wipers are raised opposite the tenth level
of bank contacts. TUpon the termination
of this digit, the wipers 313 of the se-
quence switch. S’ are advanced into engage-
ment with the seventh bank contact, in
which the special stop conductor 356 ter-
minates. Ground is accordingly extendéd
over . stop .conductor 356 and through ar-
mature 532 and its working contact (relay
525 being energized in series with relay
523), to wiper 604 of the thousands-digit
register DR—1, by way of conductor 548.
Since wiper 604 is standing on the last half
of its bank instead of the first half, the
ground potential is not extended to the skip
conductor as it was in the case just de-
scribed when the called subscriber was the
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one at substation.A’, but is extended instead -

through conductor 550 and armature 534

and - 1ts working contact, to the eleventh
impulse-stop conductor 441. Accordingly,
eleven interruptions are produced in the cir-
cuit of line relay 201 of the connector H
by the sender which results in the wipers
951-953, inclusive, being rotated entirely
over the associated bank of contacts, and
in the wipers 261-263, inclusive, bemg
brought within one step of the associated
bank of contacts in readiness to be brought
into engagement with the desired set of con-
tacts responsive to the transmission of the
units -digit. In the director, wiper 313 of
the sending control sequence switeh 8’ is ad-
vanced into engagement with the eighth
associated bank contact in the usual man-
ner, followmo the transmission of the above
mentloned geueq of eleven impulses, and
the last digit 0 1s set out in the hereinbe-
fore described manner, whereupon the se-
quence switch S’ 1s again advanced and the

director 1s released and the connection
switched through as described hereinbe-
fore.

In the connector H2 Fig. 7, the wipers
261-268, inclusive, are advanced into en-
gagement with the bank contacts 264--266,
1ncluswe responsive to the sending out of
the last- chcnt 0. - From this pomt on the
operation is as described hereinbefore.

Referring now pa rtlcuhrlv to Fig. 10,
will be noted that when this d1rect01 is
used i 1n combletlno a call to a line in office
#92, Fig. 2, the wiper 513 completes a circuit
over one of the contacts 563, the associated
jumper, and conductor 54% “for the trons-
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Jjumper to the conductor 542,

12

lating relay 609, as is the case when the
office #2” 1s called. Wiper 514, however, in-
stead of completing a circuit over conductor
543 for the relays 528 and 525 in series, as is
the case when office #27 is. called, completes
a circuit over conductor 544 for the relays
524 and 525 in series. Accordingly, the
wiper selecting digit to be delivered to a
hundreds selector, such as the hundreds se-
lector F’, Figs. 9 and 6, is two instead of
three, armature 531 of 1e1ay 524 connecting
conductor 355 to the second impulse-stop
conductor 532 instead of to the third im-
pulse-stop conductor 433, as is the case when
relay 523 is energized. Otherwise the num-
ber received by the director and intended
for office #2 1s handled just the same as
described hereinbefore for a number re-
eeix:ed by the director and intended for office
#. |

When a call is received by the director

which is intended for office #1, Fig. 1, the

director must not send out a wiper select-
ing digit just prior to the sending out of
the hundreds digit, on account of the fact
that the hundreds selector F, Fig. 1, has
only one set of wipers. Accordingly, the
fourth bank contact in the set allotted to
office 1, Fig. 10, instead of being connected
to either of the conductors 544 and 545, is
connected to conductor 543, and relay 525 is
energized alone and performs the hereinbe-
fore mentioned function of shifting the cir-
cuits so that the sending out of the extra
series of ecleven preliminary impulses by
the tens and units digits is dependent upon
the thousands digit dialled.

When a call is received by the director
shown, that is intended for a line in office
13, PIW 3, the wipers 511-514, inclusive, are
brouom into en gagement with the bank con-
tacts ’)6’3 Fig, 10, as is indicated in the draw-
ings. In this case, the bank contact on
which the third wiper 513 of the office regis-
ter OR stands, is connected by means of a
as explained
in connection with the preceding example,
so as to pull up the translating relay 609
in order to send out all of the calls through
the first five levels of the selector B’, Fig. 3.
In addition to the above, the bank contact
engafred by the fourth wiper 514 of the office
register OR is connected by means of a
jumper to conductor 546, so as to energize
relay 522. Relay 522, up(m energizing, dis-
connects conductor 355 from the skip con-
ductor at armature 527 and extends it by
way of conductor 548 to wiper 604 of the
thousands-digit register DR—1. Relay 522
also  connects the two conductors 549 and
550 coming . from the contacts in the bank
of wiper 604 to the second and third impulse-
stop conductors 432 and 433, respectively.
Accordingly, after the thousands digit is
transmitted and before the hundreds digit

1,674,134

is transmitted, either the digit 2 or the digit
3. will be transmitted in order to effect the
correct wiper selection at the twenty group
hundreds selector F2. This wiper selection
is controlled in accordance with the thou-
stands digit registered by the thousands-
digit register DR—1, and if the thousands
dlfrlt is from 1 to 5 inclusive, the wiper-
selectm«r digit 2 is gent out to select the
upper set of wipers of the selector "%, and if
the thousands-digit register is from 6 to 0,
inclusive, the wiper-selecting digit 3 is sent
out, resulting in the lower set of wipers
of the selector F2, Fig. 3, being selected.

It will" be noted that in this case. it is
not necessary to make any arrangements for
controlling the selection of the wipers of
the connectors, such as connectors H3 and
H¢, owing to the fact that these connectors
are of the 100 line type, having only a single
set of wipers.

When the director shown is'used in com-
pleting a call to office #4, Fig. 4, the wipers

of the office register OR are bloucrht into

engagement with the bank contacts 566
whose third and fourth contacts are jump-
ered in exactly the same way as the corre-
sponding contacts associated with office #3.
Accordm(rly, when the call is trunked to
the selector E? in accordance with the jump-
ering of the contacts engaged by the wipers
511 and 512, the number is transmitted in
the same manner as explained in connection
with office #3 and the upper set of wipers
of the connector in use is employed to com-
plete the connection, the upper set of wipers
of the connectors H* and H® corresponding
to the single set of wipers of the connectors
H3 and H*

When, however, the present director is
used to complete a connection to office #£47,
the wipers of the office register are brought
into engagement with the bank contacts 567,
whereupon relays 521 and 522 are energized
in series over conductor 547. Relay 529 per-
forms the function above described in con-
nection with the trunking of calls to offices
#38 and #4 and relay 521 perform% the add-
ed function of disconnecting conductor 356
from the skip conductor and connecting it
to the eleventh impulse-stop conductor 441,
thereby pre-determining that the wiper- se-
lecting digit 11 is to be sent out after the
transmission of the tens digit and before
the transmission of the units digit, so as to
cause the lower set of wipers of the connector

in use to be used in completing the conneec-

tion instead of the upper set, as is the case
when relay 522 is energized alone.

As pointed out herelnbefore either of the
layouts shown in Figs. 2 and 4, when du-
plicated by the addition of the necessary
switches accessible to the sixth to tenth lev-
els, inclusive, of the thousands selectors, pro-
vides for four 10,000-line offices 1esshad
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through the same thousands = selectors.
From the above it follows that, in such
cases as desired, the thousands selectors may
be changed from the type having only. one
set of wipers to the type having two
sets of wipers, like the selector I, Fig. 6,
in which' case the desired wiper selecting
digit may be sent to this thousands selector
in the same manner as the desired digit is
sent to any of the selectors employed in
inter-office trunking,” for example, the se-
lector D, Fig. 5. Specifically, when this is
done, the necessary cross connection is made
on the IDF to trunk the call to the desired
office, and in addition, the next wiper of the
office register, wiper 512 for example, is
cross connected to either the second or third
impulse-stop conductor, depending upon
whether the desired office is reached by way
of the upper or lower set of banks of the
thousands selectors. B

It will be understood, of course, that, al-
though only two: code digit wipers 511 and
512 are shown on the office register OR, as
many code digit wipers as-necessary and de-
sirable may be employed to secure the de-
sired - result. That is, it two code digit
wipers are necessary to operate the selectors
used in trunking the call to the desired of-
fice, then a third code digit wiper must be
employed to send out the wiper-selecting
digit for the thousands selector in case the
thousands selectors in the called office are of
the twenty-group type.

It may be pointed out at this time that
the director shown in Figs 8-11; inclusive,
may be used in connection with ‘various
trunking layouts, other than the ones shown.
To this end, the director is arranged so that
the subscriber digits of any number are nor-
mally retransmitted exactly as registered and
rio extra wiper-selecting digits are sent out
at any point ‘after the desired office is
reached. Accordingly, the director may be
used to trunk calls to a 10,000-line office in
which the trunking is laid out in a straight
decimal basis. From this it naturally fol-

lows that, when desired, the capacity of a

10,000-line office so laid out may be doubled
by adding an extra set of banks and wipers
to each of the connector switches, in which
case the original banks and wipers and the
associated lines may be termed the first office
and the added banks and wipers; together
with the associated lines, may be termed the
second office.  'When the first office is called,
the subscriber digits are sent out untrans-
lated and unchanged as before, while when
the second office 1s called, an extra series
comprising eleven impulses is transmitted
between the regular tens and units digits,
and the sending out of the extra series of

impulses is effected by the director in the

manner hereinbefore described responsive to
the energization of relay 521. In this lat-

13

ter case, however, relay 521 is energized over
conductor 571 and through its upper wind-
ing, rather than over conductor 547 and
through its lower winding in series with re-
lay 522, as pointed out in conmnection with
the handling of calls to office #£4”.

It will readily be seen that, if desived,
the relays 523 and 524 may each be pro-
vided with an extra winding and the neces-
sary circuit connections, so that they may
be controlled independent of relay 525 to
effect the sending out of a preliminary
wiper-selecting digit 2 or 8 in order to con-
trol the selection of wipers of the hundreds
selectors in case the capacity of the selectors
in the situation now being considered is now
doubled by the addition of extra banks and
wipers.

‘Whatis claimed is:

" 1. In a-  multi-office telephone system
wherein telephone numbers consist respec-
tively of an office designation and a numer-
ical ~designation, a train of automatic

switches for connecting a calling and called-

line, a director comprising registering appa-
ratus and sending apparatus controlled by
said registering apparatus to produce series
of impulses for operating said switches, two
sets of wipers in one of said switches, and
means in said director controlled in accord-
ance with the office- designations of called
numbers for controlling the selection of
either set of wipers.

2. In a multi-office telephone system
wherein telephone numbers consist respec-
tively of an office designation and a numer-
ical - designation, - a train of automatic

switches for connecting a calling and called-

line, a director comprising registering appa-
ratus and sending apparatus controlled by
said registering apparatus to produce series
of impulses for operating said switches, two
sets of wipers in one of said switches, means
in said director controlled in accordance
with the office designations of called numbers
for controlling the selection of either set of
wipers, and circuit arrangements in said di-
rector such that the set selected is made de-
pendent upon the setting of said registering
apparatus. :

3. In a telephone system, a train of auto-
matic switches for connecting a calling and
called line, a director comprising register-
ing and sending apparatus for operating said
switches, two sets of wipers in one of said
switches, one set only being normally in
operative relation to its contact bank, and

"means in said director for causing said send-

ing apparatus to transmit an extra series of
impulses to said switch to operatively posi-
tion the normally inoperative set of wipers.

4. In a telephone system, a train of auto-
matic switches for connecting a calling and
called line, a director comprising registering
and sending apparatus for operating said
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switches, two sets of wipers in one of said
switches, one set only being normally in
operative relation to its contact bank, means
in said director for causing said sending ap-
paratus to transmit an extra series of im-
pulses to said switch to operatively position
the normally inoperative set of wipers, and
circuit arrangements in the director such that
the transmission of the extra series of im-
pulse is made dependent upon the setting of
said registering apparatus.

5. In a telephone system, a train of auto-
matic switches for connecting ‘a calling and
called line, a director comprising registering
and sending apparatus for operating: said
switches, two sets of wipers in one of said
switches, the first set only being normally in
use for connecting purposes, and means in
said divector for controlling said switch to
put the second set of wipers in use in place
of the first.

6. In a telephone system, a train of auto-
matic switches for connecting a calling and
called line, a director comprising register-
ing and sending apparatus for operating
said switches, two gets of wipers in one of
said switches, the first set only being nor-
mally in use for connecting purpose, means
in said director for. controlling said switch
to put the second set of wipers in use in
place of the first, and circuit arrangements
in the director such that the substitution of
the second.set of wipers is made dependent
upon the value of a digit used to operate one
of the preceding switches.

7. In a telephone system, a train-of auto-
matic switches for connecting a calling and
called line, a director comprising registering
and sending apparatus for operating said
switches, two sets of wipers In one of said
switches, the first set only being normally in
use for connecting purposes, means in said
director for controlling said switch to put
the second set of wipers in use in place of
the first, and circuit arrangements in the
director such that the substitution of the
second set of wipers is made dependent upon
the setting of said registering apparatus.

8. In a telephone system, a train of auto-
matic switches for connecting a calling and
called line, a director comprising registering
apparatus and sending apparatus controlled
by sald registering apparatus to transmit
series of impulses for operating said
switches, two sets of wipers in each of two of
said switches, means in said director for con-
trolling wiper selection, and eircuit arrange-
ments such that the wiper selection at one
of said switches is made dependent upon the
setting of a portion of said registering appa-
ratus while the wiper selection at the other
switch is made dependent upon the setting of
another portion of said registering appa-
ratus. :

9. In a telephone system, a train of auto-
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matic switches for connecting a calling and
called line, a director comprising registering
apparatus and sending apparatus controlled
by said registering apparatus to transmit
series of impulses for operating - said
switches, two sets of wipers in each of two of
said switches, and means in said director for
controlling wiper selection in said last men-
tioned switches in accordance with the set-
ting of said registering apparatus.

10. In a telephone system, a train of auto-
matic switches for connecting a calling and
called line, a divector comprising register-
ing and sending apparatus for operating
sald switches, said registering apparatus
comprising an office register and a plurality
of digit registers, two sets of wipers in one
of said switches, one set of wipers corre-
sponding to one office exclusively and the
other set corresponding to another office ex-
clusively, and means in said director for
controlling wiper selection in accordance
with the setting of the office register.

11. In a telephone system, a train of auto-
matic switches for connecting a calling and
called line, a director comprising registering
and sending apparatus for operating said
switches for transmitting series of digit im-
pulses, said registering apparatus comprising
an office register and a plurality of digit reg-
isters, two séts-of wipers in a single one of
said switches, and means in said director for
controlling wiper selection in accordance
with the setting of one of the digit registers
by transmitting a series of impulses contain-
ing more impulses than any digit series.

12. In a telephone system, a train of auto-
matic switches for connecting a calling and
called line, a director comprising register-
ing and sending apparatus for operating said
switches by transmitting series of digit im-
pulses, said registering apparatus compris-
ing an office register and a plurality of digit
registers, two sets of wipers in a single one
of 'said switches, and means in said director
for controlling wiper selection in accordance
with the setting of the thousands digit reg-
ister by transmitéing ‘a series of impulses
containing more ‘impulses than any digit
series.

13. In a telephone system, a train of‘auto-
matic switches for connecting a calling and
called line, -a director comprising register-
ing and sending apparatus for operating said
switches, said registering apparatus com-
prising an office register and a plurality of
digit registers, two sets of wipers in each of
two of said switches, and means in said di-
rector for controlling wiper selection at one
of said switches in accordance with the set-
ting of the office register and ‘wiper selec-
tion at the other switch in accordance with
the setting of one of said digit registers, the
operation of said one switch to further ex-
tend the connection being controlled in ac-
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cordance with the setting of still another of
said digit registers.

14. In a director for automatic telephone
systems, an office register and a plurality of
digit registers, sending apparatus for trans-
mitting series of impulses determined by the
setting of said registers, a relay controlled
by said office register, and means controlled
jointly by said relay and a wiper of one of
the digit registers for causing said sending
apparatus to transmit. an extra fixed series
of impulses. ~ ,

15. In a director for automatic telephone
systems, an office register and a plurality of
digit registers, sending apparatus for trans-
mitting series of impulses determined by the
setting of said registers, a relay controlled by
said office register for causing said sending
apparatus to transmit an extra series of im-
pulses, and means including a wiper of one
of said digit registers for determining the
number of 1mpulses in said extra series.

'16. In a director for automatic telephone
systems, an office register and a plurality of
digit registers, sending apparatus for trans-
mitting series of impulses determined by the
setting of said registers, and a relay con-
trolled by said office register for causing said
sending apparatus to transmit an extra series
of impulses between two series of digit im-
pulses.

17. In a director for automatic telephone
systems, an office register and a plurality of
digit registers, sending apparatus for trans-
mitting series of impulses determined by the
setting of said registers, two relays con-
trolled by said office register, means con-
trolled by the first relay for causing said
sending apparatus to transmit an extra series
of impulses, and means controlled jointly by
the second relay and a wiper of one of said
digit registers for causing said sending ap-
paratus to transmit another extra series of
impulses. .

18. In a director for automatic telephone
systems, an office register and a plurality of
digit registers, sending-apparatus for trans-
mitting series of impulses determined by the
setting of said registers, a relay for causing
said sending apparatus to transmit an extra
fixed series of impulses between two series

~of digit impulses, a second relay for causing

the transmission of a different fixed series of
impulses, and cirenits for said relays .con-
trolled by said office register. ,

19. In a director for automatic telephone
systems, an office register and a plurality of
digit registers, sending apparatus for trans-

mitting series of impulses determined by the

setting of said registers, means for causing
said sending apparatus to.insert an extra
series of impulses between the tens digit im-
pulses and the units digit impulses, a relay

controlled by said office register, and circuit.
- arrangements controlled jointly by said re-

15

lay and a wiper of one of said digit registers
for determining whether or not the extra
series of impulses will be inserted.

20. In a director for automatic telephone
systems, an oflice register and a plurality of
digit registers, sending apparatus for trans-
mitting series of impulses determined by the
setting of said registers, a relay for causing
said sending apparatus to insert an extra

series of impulses between the tens digit im- 7

pulses and the units digit impulses, and a
circuit for said relay controlled by said office
register.

21.°In a director for automatic telephone
systems, an office register and a plurality of
digit registers, sending apparatus for trans-
mitting series of impulses determined by the
setting of said registers, and a relay con-
trolled by said office register for causing said
sending apparatus to transmit an extra series
of impulses between the thousands digit im-
pulses and the hundreds digit impulses.

22. In a director for automatic telephone
systems, an oflice register and a plurality of
digit registers, sending apparatus for trans-
mitting ‘series of impulses determined by

the setting of said registers, a relay con--

trolled by said office register for causing said
sending apparatus to transmit an extra series
of impulses between the thousands digit im-
pulses and the hundreds digit impulses, and
means including a wiper of one of said digit
registers for determining the number of im-
pulses in said extra series.

23. In a director for automatic telephone

systems, an office register and a plurality of
digit registers, sending apparatus for trans-
mitting -series of impulses determined by
the setting of said registers, a sequence switch
having a plurality of positions correspond-
ing to the series of digit impulses and an
intervening position providing for an extra
series of 1mpulses, a skip conductor for
causing said sequence switch to pass through
said intervening position without waiting
for the extra series, and a relay controlled
by said office register for opening said skip
conductor to cause the exfra series of im-
pulses to be transmitted.

24. In a director for automatic telephone
systems, an office register and a plurality of
digit registers, sending apparatus for trans-
mitting series of impulses determined by the
setting of said registers, a sequence switch
having a plurality of positions corresponding
to the series of digit impulses and an inter-
vening position providing for an extra series
of impulses, a skip conductor for causing
said sequence switch to pass through said
Intervening position without waiting for the
extra series, and means for opening said skip
conductor responsive to a particular setting
of said office register.

25. In a director for automatic telephone
systems, an office register and a plurality of
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digit registers, sending apparatus for trans-
mitting series of impulses determined by the
setting of said registers, a sequence switch
having a plurality of positions correspond-
ing to the series of digit impulses and an
intervening position providing for an ex-
tra series of impulses, a skip conductor for
-ausing said sequence switch to pass through
said intervening position without waiting
for the extra series, and means for opening
said skip conductor responsive to particu-
lar settings of the ofiice register and one
of the digit registers.

96. In a director for automobile telephone
systems, an office register, a digit register,
a plurality of stop conductors terminating
in the banlk contacts of said digit register,
and a relay controlled by said office register
for disconnecting a plurality of the digit
register contacts from the associated conduc-
tors and for connecting such contacts multi-
ple with a plurality of the remaining con-
tacts.

27. In a director for automatic telephone
systems, an office register, a digit register, a

. plurality of stop conductors terminating in
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the bank contacts of said digit register, and
a relay controlled by said office register for
disconnecting half of said contacts from the
associated conductors and for connecting
such contacts to the other half in multiple.

98. In .a telephone system, a thousands
selector operated in accordance with either
of two different thousands digits to select
the same set of contacts, a hundreds selector
connected to said contacts and having two
sets of wipers, and means for selecting wip-
ers on said hundreds selector in accordance
with the digit used to control said thou-
sands selector. :

29. In a telephone system, a switch hav-
ing two sets of wipers, means for selecting
said switch in accordance with the hundreds
digit of telephone numbers, means for se-
lecting wipers in accordance with either of
two adjacent thousands digits, and means
for operating said switch in accordance with
tens and units digits.

30. In a telephone system, a hundreds se-
lector and means for selecting the same in
accordance with either of two non-adjacent
thousands digits, a connector having two
sets of wipers, means for operating said
hundreds selector in accordance with the
hundreds digit to select said connector, and
means for selecting wipers on said connector
in accordance with the thousands digit used
to select said hundreds selector.

31. ITn a multi-office telephone system in
which telephone numbers consist, respective-
ly, of an office designation followed by a plu-
rality of subscriber’s-number digits, means
including an automatic switch for setting up
a connection from a calling line to a called
line, said switch having a plurality of sets
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of wipers, means for selecting one of said
sets of wipers in accordance with the office
designation of the desired number, and
means for operating the switch to extend the

connection over the selected set of wipers 7

in accordance with one of said subseriber’s-
number digits.

32, In a telephone system, an automatic
switch having two sets of wipers, one set
being normally connected up for use and the
other set being normally ‘disconnected, a-nor-
mal position for said switch, means for op-
erating said switch from its normal position
in accordance with either of two digits
whereby a position is attained by said switch
depending upon the digit used, means for
automatically restoring said switeh to its
normal position responsive to the last named
operation, means for switching wipers or
not according to the position attamed by
said switch, and means for again operating
said switch to extend a connection through
the set of wipers connected up at the end
of the preceding operation.

38. In combination, an automatic switch
provided with a set of wipers normally con-
nected up and another set of wipers nor-
mally disconnected, said switch being adapt-
ed to respond to a preliminary digit and be
again restored to normal in order to switch
from one set of wipers to the other, means
responsive to the veception of a different
preliminary digit for restoring said switch
to normal without switching wipers.

34. In a telephone system, an automatic
switch having wipers, a bank of contacts
accessible to said wipers, said switch being
normally unable to effect a connection with
any bank contact through any of its wipers,
means tor operating said switch preliminari-
ly in response to a received digit and for
again restoring it to normal; said switch
being operative in response to a second digit,
and means rendered eflective upon the first
named operation of the switch for permit-
ting a connection to be made by said switch
through one of its wipers and a bank con-
tact when it is operated in response to the
second digit.

35. In a multi-office telephone system in
which telephone numbers consist, respective-
ly, of an office designation followed by a plu-
rality of subscriber-number digits, switching
means for setting up connections, a director
for controlling said switching means includ-
ing a plurality of registering devices for reg-
istering subseriber-number digits and a
sender operating under the control of said
devices and according to the setting thereof

to control the switching means, an office reg- 12

ister in said director set in accordance with
the office designation to control said sender
in controlling the extension of connection to
the desired office. and means controlled in ac-
cordance with the setting of said office reg-
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ister for varying the effect upon the opera-
tion of said sender of the settings of the
other registers in the director.

36. In a multi-office telephone system, a
director comprising an office register having
a different setting for each office and a plu-
rality of subscriber-digit registers, automatic
switching mechanisms for setting up connec-
tions, a sender operated first to control said
switching mechanism to extend a connection
to the office designated by the setting of said
office register and operated subsequently to
transmit untranslated the digits stored on
the other digit registers in the director to
complete the connection to the desired line,
and means in said director controlled by
said office register when it is set in a dif-
ferent position in accordance with the desig-
nation of a different called office for chang-
ing the control exercised over said sender by
the other digit registers so that the sub-
seriber digits are translated.

37. In a telephone system, switching mech-
anism for establishing connections, a director
for controlling said mechanism comprising
an office register set in accordance with the
designation of the desired office and a plu-
rality of subscriber-digit registers set in ac-
cordance with the line desired in the called
office together with a sender operated under
the successive control of said registers for
exercising the said control over said auto-
matic switches, the trunking local within one
office ‘being laid out according to a given
system, the trunking local within another
office being laid out according to another sys-

- tem, and means in said director controlled

-in accordance with the setting of said office

4

register for varying the effect of a given set-
ting of the subscriber-digit registers upon
the sending apparatus to conform to the lay-
out of trunking local within the called office.

38. In a multi-office automatic telephone
system employing register senders for con-
trolling the operation of the automatic
switches, a plurality of means in the register
senders for translating the impulses corre-
sponding to the numerical assignation of the
called lines, and means in the register senders
controlled in accordance with the instant
called office for causing the numerical assig-
nation of the called line to be retransmitted
untranslated or for causing a particular
translation of such portion to be made, de-
pending upon the particular office for which
the call is intended.

39. In a telephone system employing reg-
ister senders each including a plurality of

digit registers and a sender, large capacity

switches responsive to the control of said reg-
ister senders, each of said large capacity
switches having a plurality of sets of wipers,
and means in said register senders whereby
the digit register on which one of the digits
is stored controls wiper selection in a plu-
rality of the switches employed in a given
connection, and whereby the registers on
which other digits are stored control the
sending portion of the register senders to re-
transmit impulses to control the directed op-
erations of the large capacity switches.

In witness whereof, I hereunto subscribe
my name this 17th day of January, A. D.,
1924,

MICHAEL SCHWARTZ.
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