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Application filed June 6, 19235, Serial No. 35,280, Renewed November 30, 1928,

The present invention relates to antomatic
telephone systems in general, but is concerned
more particularly with antomatic telephone
systems in which directors are employed to
translate the office digits of the telephone
numbers into the codes necessary to effect the
trunking of the various calls to the desired
offices by way of the most suitable paths; and
the principal object is the prevision of novel
circuit arrangements whereby, in case the
group of trunk lines ordinarity used is found
to be busy, the calls directed to a certain of-
fice may be re-routed znd seat to the desived
office over a trunk line path not crdinarily
used for trunking such calls.

The above statement of the wain object of
the invention, of course, sets that object forth
only broadly, and for a cleaver understand-
ing of the scope of the invention reference
may be had to the outline of the system heve-
inafter given. ' ,

Referring now to the accompanying draw-
ings, comprising Figs. 1-8, Figs. 1-6 show
by means of the usual circuit diagrams a cer-
tain amount of apparatus employed in a tele-
phone system embodying the principles of
the invention; Fig. 7 shows five 10,000 line
(ultimate capacity) offices interconnected by
trunls lines, and it purports to show the rela-
tive geographical positions of the offices
shown; and Flg. 8 is a trunking diagram
showing how calls originated in office A are
compleied in the other offices shown in Fig. 7.
Tt will be understood that the offices shown in
Rig. 7 may represent only a small part of o
lavge multi-oflice network.

It will be noted that there are two ways to
trunk calls to the office D from the ofitce A,
that is. calls may go from A to C and {from
C to D, or from A to B and from B to D.
Calls from A to E go by way of C s may be
seen., ‘

The outeoing trunk lives from A to C and
from A to B ave tuken frow the first selector
bank as may be seen from Figs. Tand 2. The
first selectors of which the selector S, Fig. 1,
is typical ave of the automatic vertical type,
that is, two levels can be combined in sich o
way that, when the lower level is busy the
wipers are automatically raised to the upper
ievel and ave then rotated to find an idle
trtnk in that level. The callg firow A to D
i ormally ked by way L but w

iy
5>

tomatically sent to B and then when the next
digit is transmitted the scized selector in BB
extends the call over to D just as though a
selector in C had been seized, the trunks to C
coming from the same selector level in both
offices. On calls from A to C and from A to
E, however, the situation is not the sane be-
cause the call is not antomatically trunked to
the destination by merely permitting the sc-
lector 8, Tig. 1, to raise its wipers to the next
higher level. Two methods of handling the
calls destined forr C and E from A, when the
trunks from A to C ave busy, ave available.

In casce the trunk group from B to C is a
small group intended merely to handle cally
from B to C this group will probably not
handle the extra amount of traflic that would
be imposed by arranging the director to ve-
route the trafiic from A to C so that it goes
from A through B and then te C over the
B-to-C trunks. When this is the case, ar-
rangements are provided so that not attempt
is made to use the trunks from B to C to han-
dle calls originating at A. Instead, the con-
nection is denied at the director in these
cases and the busy tone is given to the call-
ing subscriber. However, the arrangement
of the directors is such that, in case the trunk
group from B to C is large enough to handie
extra traffic the calls may be verouted to C
through B when the trunks from A to C ave
all busy. ~

In order for the drawings to be understood
best, Figs. 1 and 2 should be placed together
with Fig. 2 at the right of Fig. 1, and with

“‘the interconnecting lines in alignment, Figs.
3 and 4 should be placed with Fig. 4 to the
vight of Fig. 3 and with Fig. 4 under Fig. 1.
Figs. 5 and 6 should be placed under Figs. 8
and 4, respectively. ,

Tig. 1 shows the trunk circuit TC inter-
posed in the trunk line extending from the
line switch bank contacts 24 to the selector
S, together with the director selector DS asso-
ciated with the trunk circuit TC.

Tig. 2 shows the repeaters R and R acces-

sible from the third and fourth levels, respec-
tively, of the selector S, Fig. 1. The outgoing
trunk associated with the repeater R extends
to office C, while the outgoing trunk asso-
ciated with the repeater R” extendsto office B,

Regarding the director shown in Figs, 3-6,

lisive, the portion of the i show
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‘effect the switch-through operation

2

and S, Lme*ﬂlu‘ with the relays 201 and 202.
The function of the s sequence switch S 1s to
distribute the various sevies of im )ulses in-
coming from ‘fhe trunk cwcmt TC te the vari-
ous oper aLmO' magnets of the lll‘CLtOlﬂ The
function of the sequence switch 87 is to ground
the various "efrrst)r wipers, one &fter the
other, as the dlghs are transmitted, and to
the

o

’10

after
last digit is Lrausmitted.

The portion of
4 comprises the sender, ma&e
ing switch SEN and relay
Mther with the special 1
volease relay 302,

The portion of the director shown in Fig.
5 comprises the office vegister OR, the inter-
mediate mst*'mutmq frame IDE af which the
control of the code digits is effected and the
spef‘ 2l relays iO‘) and 401,

The portion of th c.nfeci'o

6 comprises the dig i
DR—4, which are tho rcgisw
the subscriber digits

Call from office A to office P.

The layout having been thus described ¢
erally, th

H‘

gen-
detailed ¢ qescrmimn of the ope

tion will now be given. For this purpose

e

i
e

will be assumed t at a subscriber in office
A desives to converse with a subscriber in
office D. That being the case, the aforesaid
subscriber in office } TemMoves 111% receiver and
dials the number of the cU.bSCI’ ar in office 1.
Tt will be assumed tha ,u, when the subs mib—
er removes his receiver, his line sm*ch selects
the trunk line extending thr ough the trunk
cu"‘mt TCtothe Seleutm' S at the fermineals 2,
3, and 4. Accor dnoly ine relay 9 pulls up
over conductors 5 g nd 7 ‘1 rd over the C‘lﬂug
line and closes at armature 12 a civeuit for
release relay 10. Rc'ease velay 10 energizes
and places ground upon release trunk con-
ductor 6 at armature 14, At armature 10 re-
Iay 10 connects test \uper 35 of the divector
QePectur DS through a armature 30 and its %%f-
ing contact, to the swﬂp ing magnet 26 of the
director selector T38 im‘oug h the loecal inter-
rupter contacts of the said stepping magn
At armature 15 *'elay 10 places ground on the
lower ter:mn”d of switching 1e1‘7“ 25 of the
director selector DS, ther'\uv nlosmv a cireuit
through switching relay 25 and stepping mag-
net ‘)o in series.

Luu

As
CC3

The further operation depends pon
whether or not the director upon which the
wipers of the director selector DS are stand-

ing is idle. If this director is 1dk, the test
contact on which the test wiper 35 is stand

ing is ungrounded and the stepping imouet
926 is not opera.ed That being the case, , the

circuit through relay 25 is e‘Iecm and
SWltChlnﬂ relay 25 energizes, seizing the diree-

tor.

Assuming, on the other hand, that the direc-
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-inferrupti '1:1,
by step m

e
acdvances the wine
search of an idle ¢ i"nctor

'W“o‘l an idle director is reached, ;o" ex-
ample, the one shown in Figs, 3-0, test Wiy gm

a0
QL

35 en counters an ung Lomwed test confach
whereupon the operation of said magnet 26
ceases,  Accordin wgly, velay 25, Lell no

gizes in series with
tepping magnet 26. Step;n‘ﬂ magnet 26
does not energize at this time on account of
the “e%'ﬂ“lv high resistance f relay 235
Upon energizing, relay 25 opens a point in
the test circuit and places grou nd on test
wiper 8 oo. thereby nmkmg the seized director
bus v at armature 27 relay 25 closes throug!
the special control lead 21 it prepares the im-
pulse circuit at armature 31; and at arma-
28 and 29 it connects the conductors 57
’of the. selector 8 to a closed loop in the
director ov \';pels 33 ‘md 34, This closed
lﬂm) mchLGGS conductors 33 and 39, and the
sting contact and armature 316 of relay 303,
in mmti ple with cmmct% 824 of magnet 305.
Accordingly line relay 91 of the selector S
pulls up over this closed loop and closes at
armature 52 a circuibt for 1‘elea:e relay 92,
Release relay 92 thereupon encrgizes and at
armatures F and 54 prepares the switch for
operation in

the usual manner.
Tn the geized director, release ralay 309

1t Cﬂ'f‘uw,m{, SRery

longer shou

perarl

wLutu

ZE“Q(,[

pulls up over release trunk cone luctor 40 re-
snonsne to the grounding of test wiper 35 of

tn@ dirvector selector D
At fummum 315 reles
ground 1 “Vm release Comh

ove peinted out.
n/ 302 removes
tor 835 so as to

a \
a L
2

186 ol

prevent the premature ooe:a ion of the v
ricus release magnets of the dire ctor; at nr-

mature 312 relay 302 removes ground from
the restoring conductor 332 of the sequence
ST\iL ch 87; at armature 314 1‘"-1a aOz groun ls

1U leckmo conductor 381,
301.

T‘he seizure of the director is now complete
nd, as the impulse cnumé 1s closed through
n the runk cireuit TC to the divector, 11
ling subscriber may now dial the various
its in the desired number.

Vhien the calling subscriber mpumus
his calling device in ¢ U‘OZ‘(L‘IHCL Wuh the firg
ofﬁce digit, line relay 9 of the trunk circuit

a
£,
1r
£a

di

101
allin
1914

W

TC falls back a corresponding number of
times and, each time it fzv.‘ﬂfs back it grounds
the 1mpulse circuit at armature 13. thereby
closing a cireuit through thc working contact
end armature 31, wi ncr 86, impulso conductor
mature 309 of relay 301 and its r osting

A‘J‘,, at
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contact conductor 331, series relay 201, se-
quence switch wiper 209 in its first position,
conductor 231, and vertical magnet 409 of the
office register OR to battery. Vertical mag-
net 409 operates over the above civeuit to

‘raise the wipers of the office register OR step

by step until they come to rest opposite the
desived Ievel of bank contacts.

Relay 201, IMig. 3, is energized in sevies with
the vertical magnet of the office register and,
being slow acting, maintains ifs arivature 203
attracted throughout the-series of impulses.
Upon operating, relay 201 closes a civeuit for
relay 202, whereupon relay 202 pulls up and
prepares a circuit for magnet 205 at arida-
ture 204,

At the end of the series of impulses, relay
901 falis Lack and closes a civeuit for magnet
205, also opening the cireuit of velay 202, A
nmoement {ater relay 202 falls hack and opous
the circuit of magnet 205. By the operation
of magnet 205 the wipers 208 and 209 are ad-
vanced one step. Wiper 209 shifts the im-
pulsing circuit from the vertical magnet con-

ductor 231 to the rotary magrnet conductor
232, : ’

When the calling subseriber dials the soc
ond office digit, the resulting series of -
pulses is transmitted by the line '

; relay of the
trunk civeuit TC, Fig. 1, to the director ove:
s wiper 209 of
the sequernce switch 8, Fig. 3, and thence over
conductor 232 to rotary magnet 410 of the
office register OR, Fig. 5. By the operation
of rotary magnet 410 the wipers of the office
vogister are rotated step by step and come to
rest in engagement with the set of hank con-
tacts individual to the office D. These con-
tacts are indicated on the drawings as (D).
Responsive to the above digit, relays 201
and 202 operate as above described to control
magnet 205 to advance the wipers of the se-
quence switeh & another step.  Wipoer 209

shifts the operating circuit from the rotary

)
32

magnet conductor 232 of the ofiice rogister
OR to conductor 241 extending to stepping
magnet 501 of the digit register DR—1, Fig.
6. Wiper 208 of the sequence switeh
grounds wiper 2
and elso grounds the conductor 233 through
the interrupter 210, thereby starting the
sending operation in a manner to be pointed
out later. o

Responsive to the dialling of the first sub-
seriber digit in the number, a corresponding
number of impulses is transmitted over the

impulse cireuit as above traced to wiper 209

ot the sequence switch S and thence by way
of conductor 241, to magnet 501 of the digit
register DR—1." Accordingly the wiper of

this digit register is advanced a number of -

steps corresponding to the digit dialled,

thereby registering the digit. ‘
Similarly the digit register DR—2’ 1s op-

erated by wmeans of stepping magnet 502, re-

4 of the sequence switeh $7
for stop relay

3

ceiving current over conductor 242 when the

second snhseriber digib s diatled,

Accordingly, responsive to the third and

fourth subscriber digits, the digit registers
DR—3 and DR—4 are operated by current
transmitted over conductors 243 and 244, ve-
apectively, and register the said third and
fouwth subscriber digits. R

It is understood, of course, that the sequence
switch & moved one contact after each of the
above series of impulses so as to distribute
the ‘impulses to the vavious magnets con-
cevned, and that the wipers 208 and 209 ad-
vance one more step at the termination of
the fourth and last subscriber digit, and
wiper 209 encounters a dead confact. Ac-
cordingly, the wipers of the sequence switch
S vemain in this position until the director
is subsequently freed, at which time the com-
ponent switches thereof ave released.  Ie-
turning now to the operation of the seuder,
which is started upon the connection of
eround through the interrupter 210 to the
start conductor 233 at the end of the second
ofiice digit, an impulse of current is trans-

@
58

mitted over conductor 233 upon the first sub-
“sequent closure of the interrupter 210. This

impulse of current is transmitted through
armature 310 and its resting contact, and
resting contact and armature 320, to the step-
ping magnet 305 of the sending switch SEN.
When this occurs, magnet 305 pulls up and

moves the associated pawl into engagement
with the next notch in the wiper driving

ratehet wheel, but does not move the wipers
306 and 307. ,

Upon the following opening of the inter-
rupter 210, magnot 305 falls back and ad-
vances the wipers 306 and 307 onestep.  Pick-
up wiper 306 encounters a grounded contact
with the vesult that pick-up relay 303 pulls
up. At armature 316, relay 303 removes
shunt from around the sending contacts 824
of the magnet 305; it grounds the release
trunk conductor 40 at armature 317 so as to
prevent the premature release of the divector
incase the calling subseriber should hang ap
while a digit is being transmitted; and at
armature 818 it prepares a locking circuit

304. :

The shunt has now been removed from
avound the sending contacts 324 af armature
316 as above pointed out. Consequently, upon
sach of the following energizations of mag-
net 805, the outgoing control cireuit is opened
ab armatuve 824, the wipers 306 and 307 be-
ing advanced as abuve pointed out upon each
decnergization of magnet 305, -

The advance of the wipers 306 and 307, and
the sending of impulses, continues until three
interruptions have been produced in the ont-

going control civeuit. When magnet 305 falis

the

70
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back at the end of the third interruption and

closes the outgoing control circuit at the same
time advancing the wipers 306 and 307 one

130
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step, wiper 807 comes into engagement with
the bank contact in which the third impulse
stop conductor terminates, thereby closing a
circuit for stop relay 804 as follows: From
the ground by way of the grounded. stop-
conductor-control Wiper 214 of the sequﬂnce
switch &7, the fivst coue -digit stop conductor
251, first \leel 491 of the office register OR,
batk contact 4 25 the associated Juml,er on
the n*vmnefhmo distributing frame IDF, the
sixth impulse conductor, SLOp wiper 307 of the
sending switch SEN, and stop relay 804 to

battery. Stop relay 304 energizes over this
circuit and at srmature 321 closes a locking

civeunit for itself; places a shunt around the
sending contacts 324 at armature 319 and at
ummtmc 326 com*)!ems the circuit of step-
ping magnet 211 of the sequence switch S’
Stepping magnet 211 pulls up and moves the
associated pawl into engagement with the
next noteh in the wiper driving ratchet wheel
preparatory to advancing the w1pels 213 and
214, At armature 320 1ehy 304 disconnects
magnet 305 from the start wire and connects
it thr ough the interrupter contacts 323 to the
combined pick-up and restoring wiper 306.
LXCCOl dingly, magnet 305 is now operated un-
der the control of wiper 806 and its self-in-
tenuptmo contacts 323 to bring the Wlpom
306 and 307 around to their normal position.
When the normal position is reached the op-
eration of magnet 305 ceases and the circuit
of the slow actmoP pick-up relay 803 is open ed
This relay, howeve;, does not fall back n

on account of the fact that it is slow actmo

In the selector S, Fig. 1 line relay 91 falls
back responsive to each of the three above
mentioned interr uptions produced in ifs cir-
cuit by the sending apparatus of the director.
Upon each deenergization, line relay 91 com-
pletes at armature 52 a circuit through arma-
ture b4 and its working contact, series 1'ehy
93, series 1e1::y o4, and ver tmal magnet 75 to
battery. By the oper ation of ver mal magnet
75 the wipers 65—67 are raised sten by step
wntil they come to rest opposite the third
level of banlk contacts, and the vertical test
wiper 68 is raised and brought into engage-~
ment with the third level test contact (3)
Relays 98 and 94 are energized in series with
each other dand in series with the vertical mag-
net 75, and, being slow acting, they maintain
their respective armatures attracted through-
out the vertical opemtion At armature 53
relay 93 opens a point in the aatunmtlc step-
ping cireuit of vertical magnot 75. Relay 94:
upon operating prepares a cir ('uu for steppm(r

relay 96 at armature 56, and at armature 57
opens a point in the circuit of rotary magnet
71.

Just before the vertical stép of the switch
shatt is completed, the off normal contacts
79 and 63 close, and cont%c- 83 completes a
circeuit of the steppmo relay 96 which includes
B andi ’vcr\m" contact, vertieal

1,728,209

interrupter contacts 74, off normal contacts
635 a and the rvotary interrupter contacts 76,
Relay 96 energizes ¢ and locks itself at arma-

ure 59, and at armature 60 preparcs the
automatic btep ing eircuit.

At the eqa of the vertical mevement,
lays 93 and 94 {fall back, Ielay 94 ch,scs
armature 57 a point in the civcuit of

ot rotary
nagnet 77, and at armature 56 01 ens the in

itial circuit of stepping relay 96, leaving tlu@
relay energized through its lodm}o cuuuu

which ineludes aymature 59 and its w orking
contact. Relay 93, upon falling back, closes
at armature 5:) a pomt in the automatic ver-

tical stepping circuit.

From this point the oper ation depends
upon whether the trunk line group terminat-
ing in the third level of bank contacts of the
se‘emov 3 is busy or idle. If the entire group
of trunk lines is busy, there is a ground po-
tential on the chain conductor 69 through
contacts such as 106 and 1067, I'ig. 2, and this
ground potential is extended thrmwh the ver-
tical test wiper 68 to relay 95. Relay 95 1,
accordingly, energized and the @‘remnnf‘ (‘11—

cuit is shitted from the rotary magnet 77 to
the vertical magret 75 through the series re-
lay 94. That heing the case, vertical magnet
75 energizes from ground on the lemdo

Lele(& mml\ condunxn 6, through the work- ¢

ing contact and armature 60, armature 58 and
its working contact, and series velay 94.
The slow Ctmo series relay 94 energizes
again in series with vertical magnet 75 and
closes at armature 56 & shunt around the lock-
ing armature 59 and its working contact of
the stepping 1el‘1y 96, and at armature 57
opens a point in the circuit of rotary magnet
7 so as to prevent the premature opera twn
of rotary magnet 77 at the end of the vertical
stepping movement. By the operation of
vertical magnet 75, the wipers 65—67 ave
raised from their position opposite the third
level bank contacts to a position opposite the
fourth level bank contacts. Near the end of
its stroke vertical magnet 75 opens the cir-
cuit of stepping relay 96 at the interrupter
contacts 74 Wbeleup(‘n stepping 1day 96 talls
back and opens the circuit of vertical
magnet 75 and the slow acting relay 94 at
armature 60. VWhen this occurs, Vertical mag-
net 75 falls back and at contacts T4 again
completes the cireuit of relay 96 from ground
through armature 56 and its worl ung (-Imt wet.
Rehy 96, accordingly, energizes again but it
does not close the vertical magnet civeuit
again at this time on account of the fact that
the vertical test wiper 68 is now in engage-
ment with an ungrounded test contact, name-
iy the test contact associated with the fourth
level, and relay 95 has, therefore, fallen back.
Accordi *10157 the vertical swppmo cireult is
opened at armature 58 and the rotary step-
ping circuit is i~1"epaled

After a slight interval the slow ac¢

)
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g back; removes the shunt from
avound the Iocl'img armature 59 and its work-
ing contact at armature 06, and at arma
")’Z o ‘)]ﬂw‘ the civenit of rotm Y1 magnet 77.

7 hen this geeurs rotary magnet 77 puﬂs up
and ady
ment wi Ul the first
fourth level, aud, nea
opens the civeuit of s
mntdrrunter (’on*:u ts 76.
velay 96 falls back and opens a further ponvL
in ity locking ('u(,mt ot armature 59, and at
armature 60 <Jpe.m the uucuw of mLaxY mag-
net 77, Rotary magnet 77 thereupon faﬂb
back and closes its infer ruptﬂr contacts 62
again.

From this point the operation dcpcnds
terminabing 1n the

lay 94 fa

=

i he end of 1t St"oke,
pping relay 96 atb the
When fhis ocCuTs,

fivst set of hank contacts in the fourth level
is busy m idie. 1f it is idle, the test contact
ey )‘m(u by test wiper 66 is 1‘111;;1‘0Lmded and
switching 1<>mv 97 encrgizes, soizing the
grunk.  Assu mming, however, that the first
trunkis Lnsj ground is encountered on the
test contact thereof by test wiper 66, short

civcuiting the svwcchmﬁ )ddy 97 ‘md again
encreizing stepping relay 99. !nemy 96 again

il')lut’db its 1c~‘<mrr civeuit a L.,rmatm“ 59,
md at armature 60 wam co*m;lues the cir-
cuit of rotary magnet 7, Vvhe*'q pon the

wipers . 65—67 arve ml‘."rnced anot ne” step.
Thisaliernate operation of rels yD() imag-

net 77 co m“n““ as deseribed mm] an 1d'“
tpunk is reached, which trunk, it will be as-
quned is the one comprising conductors

33 vey
3153,

erate

2 at tul@.
VLLV high resist-
Upon energiz-

emoves ground al
1 ine mlw armature

100

[iR e ()A
i”"w ,,‘\V‘.V{;NUIU

Ji.

euit and pyomr es the
mature 62, therehy
iper 66 to nmm Lh
s 1'/"(1 i,u n't ’,w\y ”‘1‘11(‘du tely s and at ara-
tures 01 and 64 it disconnects conductors 57
‘"mu iine velay 91 and extends them
£ vy fr,c; G:‘) :md 67 a m conductory
! 11 of the repenter

; &% over c(mdum ors

81 and 83 to t}

2, vhwh thcleumm
”«SL trunk con-
5. s o further re-
rel V 111 cloge
vl% 2C108E
.\ﬂici'eupon me distant ge-
Bisprepared 10}* opera-
¢ usu :‘1 m‘!mwer
tim <111‘wt<>1,¢11/> slow acting pl“T* up
reloy 808 falls back after a stight inter val
respoisive to the vetuin to its normal posi-

tare- «

ances the ‘\":p”r% 5 3—0( mto ehow‘“ ,

contacts 824 of ma gnet 305.

the ou’w,aw

ton of wiper 306, as s above pointed out At

armature 518 velay 808 opens the locking cir-
cuit of thu sicw acting stop relay 504, and at
armature 825 it opens the circuit of magnet
QlL of the sequence switch &7, th‘eupop the
wipers 213 ¢ md 214 are LvanceJ one step.
S’Lop rela, y. 304 falls back after a slight
mterval and again connects the steppm«v
ot the sending switch SEN to the

ma wneL o().)

b

sta b wive 235 at armature ""O According-
iy, the second code digit 6 is transmitted in
the saime manner as the fivst wde digit'3. In
this case the transmission oi 1mpulses con-

tinues until the end of the sixth Interruption
in the oufgoing control civeuit at the sending
Al this time
the wipers 306 and 807 advance another step
aid wiper 307 encounters a ground po*umal
on the banh contact in which the sixth 1m

pulse op conductor terminates. The cir-
cuit for stop relay 804 at thig time is as
follows: From greund }y way of wiper 214
of the sequence switeh 87, the second bank
contact, the second code dmt stop conductor
952, the second wiper 422 of the office regis-
ter OR, bank contact 420, the associated
jumpor - on the
srame IDT, the sixth impulse stop con ductor
stop wiper 307 of the suldmn switch 818 N
erul stop mhy 304 to battery. Responsive to
the
cote digl
neras the m'” b eode dig 1u 3 and the wipers 213
and 214 of the switch 87 ave again advanced
one step.in the manner heretofore described.
Viper D14 grounds the third code-digit stop
camfiuctm‘ 953, In the present case two code
digits ave enough. Accordingly, the third
and fourth bank contacts in the office regis-

ter O associnted with the oflice D are not
wired to any of the impulse stop conductors
butb are ingstead juin ‘mu(ﬂ over to the skip
conductor 417. T atb bem “ the case when
the thivd wipoer 423 of the office register OR is
grounded over conductor 3.)», cround poten-
tial is transmitted by way of b ank contact 427,
and the self-int zi'nptnw contacts 212 to the
steppin ; magaet 211 of the sequence switch
(934

Ea’a,ppmn magnet 211 encrgizes and, be-
ing self inferrupting, again falls back, there-
o) b
by advancing leer 218 and 214 another

step. \Vl.,cr 214 0"'ound‘a the fourth code

digit sto p uondm%or 954 with the result that

a cireuit is closed through the fourth wiper
424 of tng ofiice repister Ol\ bank contact 428,
tho muoc:aiad IDF j jumper, and the skip con-
ductor 417 for st epw ing magnet 211 again.
Accordingly, the wipers 7213 and 214 ave auto-
maticall ly advanced another step, and wiper
914 shifts the ground potential from the
fourth code-¢ 101t stop conductor 264 to. the
fnst subscriber- digit st op conductor 261
in the ofiice 3, ¥ig. 8, the selector S raises
5 opposite o sixth level re: iponsive
amission of the second code digit 6

i
V\‘-*

pr\‘ s

5 .

intermediate distributing

zation of stop relay 304 the second
8 1s tev nhmzuefl in the same man-
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by the director, as above pointed out, and se-
lects an idle trunk extending to the office D,
for example the trunk euendmg to the se-
lector 7.

Returning now to the director, as the first
subser 1be‘ digit stop conductor 261, which
leads to the wiper of the digit register DR—1,
Tig. 6, is now grounded, the next digit to be
transmitted is the first wbsu iber digit. This
digit is transmitted in the hereinbafore de-
seribed manner and is terminated upon the
energization of stop relay 304 over the par-
ticular impulse stop conductor on which the
wiper of the digit register DR—I is stand-
ing. Upon the tElIllHl‘lthn of “this digit,
wipers 213 and 214 of the sequence switch S’
advance again with the result that ground
potential is shifted from the first subseriber
digit stop conductor to the second subscriber
dl"lo stop conduetor 262. ~Accordingly, the
second subscriber digit, which is registered
on the digit register DR--2 is transmitted in
the usual manner. Similarly,.the third and
fourth subseriber digits, which are registered
on the digit 1eg13tem DR—3 and DE—4 are
transmitted in the hereinbefore described
manuer.

At the end of the transmission of the fourth
subscriber digit, wipers 213 and 214 of the
soquence switeh S are advanced another
step with the result that wiper 214 removes
ground from the fourth subscriber-digit
step conductor 264 and connects it instead to
the switching branch 215 of the impulse con-
ductor 331, The unpalbe conductor 831 is
open at this time in the director on account
of the fact that the wiper 209 of the sequence
switeh 5 is staadmo on a dead contact. The
impulse cirenit is connected at its origin,
however, to the switching relay 11 of “the
trunk cireuit TC through armature 13 and
its working contact of line relay 9. Accord-
mgly, smtdnno relay 11 energizes over the
impulse conductor and locks itself to the
grounded release trunk conductor 6’ at ar-
mature 19; if connects the release trunk con-
ductor 6 with the release trunk conductor 6’
at armature 18; and. at armatures 17 and 20
it disconnects conductors 5 and 7 from line
relay 9 aﬂfl cor nnects them to the conductors
5 and 7 ’ of the selector S, at the same time
diSconne ting conductors 5” and 7/ from the
closed loop of the div ector. The established
connection is now held up by the current flow
over the callmo line through the line relay of
the repeater R/, Tig. 2.

Line relay 9 at the trunk circuit TC now
falls back and opens the cireuit of release re-
lay 10 at armature 19 Accordin O'IV release
relay 10 falls back after an interval and re-
moves ground from 1’e1eftse trunk conductor
§ at ammtme 14, leaving this conductor
grounded, however, from the release trunk
sonductor 6. At armature 15 velay 10 opens

result that the wipers 213

1,723,209

the cireuit of switching relay 25 of the di-
rector selector DS, whereupon relay 25 falls
back, freeing the director.

In the director, release relay 302 falls back
responsive to the removal of the ground po-
tential from release trunk conductor 40 when
the divector is freed. Upon falling back, re-
Iay 802 groundsat armature 312 the restoring
conductor 332 of the sequence switch 8.
When this takes place, a circuit is closed
through wiper 213 and the interrupter con-

tacts 212 for stepping magnet 211, with the
and 214 are ad-
vanced the remaining step to their normal
position. At armature 315 relay 302 grounds
the release conductor 335, thereby closing
parallel circuits through the variouns off nor-
mal contacts of the home position switches of
the director. For example, a cirenit is closed
through off normal contacts 412 for the re-
lease magnet 411 of the office register OR, and
a circuit 1s cloged through off normal contacts
207 for release mag net 206 of the sequence
switch 3, similar circuits being closed for the
relepse magnets of the digit 1e<)1bte}s DR
1—DR—4. The result is that the various re-

lease magnets energize, and the respective

19@1% are restored to their normal posmons,

the cirvenits of the rvelease magnets being then
opened at the respective off normal contacts.

In the office D, the selector 87 is operated
opposite the msu‘od Ievel in accordance with
the transmission of the first subscriber digit
which was prevmusly registered on the mo}t

register DR Fig. 6; me hundreds selecto
seized by the selector S° is operated in ac-
cordance with the digit registered on the
digit register DR—2 and fr ansmitied as hore-
inbefore pouued out; and the connecfor
switch seized by the lmndled selector in use
is operat ted in accordance with the digits reg-
istered on and retransmitted from dlolt reg-
isters DR—3 and DR—4 to finally extend
the con nectionto thedesired line in th{ﬁce D.

When the calling subscriber replaces his re-

ce 1ve1 at the termination of the convers ation,
the circuit of line relay 111 of the repeater
R’ is opened. Line relay 111 falls back
and at armature 114 o3 pens the brid QG across
the outgoing trunk conductors with the re-
sult that the connection extending through
the office D to the office B is released in the
usual manner. At amm*uw 113 rela Y 111
opens the circuit of the slow acting release
relay 112, which dewwmu es after an interval
and removes ground from the release trunk
conductor 82 at armature 115. When this
occurs, switching relay 94 of the selector 8
and switching 1e1m 11 of the trunk cireuit
TC fall back and the alu 1o line switeh is
released in the usual manner. Upon the de-
energization of relay 97 of the selector S, a
cireuit is completed at armature 70 through
armatures 52 and 54 at the off normal con-
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tacts 79 for release magnet T8, whelulpou
release magnet 78 re%tom the \leu's 65—67
to their nornnl position in the usual manner.
The cirenit of release magnet 78 is opened ab
off normal contacts 79.

The foze@omn example serves LO illustrate
how the calls wlmh are normelly trunked
from office 1\ to office D by way of the C
office arc automatically verotted through the

office B b 7Lll(,”l‘()UthHﬂ“lg selector & , g,

course, ihuh mn
lines accessible

1. Tt will be understood, m
easg the entive group of ¢ frunk
to . thg third Jovel of the selector S is not
busy, then there is no ﬂmnnd potential on
the chain conductor 69 Wwith dlc result that
relay 95 is not energized at the end of the
vertical movement. Accordingly, no auto-
matic vertical operui'(m takes })LL(‘(‘ but, in-
stead, the regular rotary magnet cir cuit is
aomp‘ew] vight away upon the mlunﬂ back
of rel¢ s 95 and 94. In this case the selector
5 selects an idle trunk in thethird lcvel, lead-
ing to the office C. Fox c::ample, the trunic
hwmmo to the selector B2 Accordingly,
when the gecond code di oit 6 is transmitted by
the director as here;nhe fore pointed out, the
selector 82 raises its wipers ()‘)pomte the sixth

level and selects an idle trunk extending to

the office D, for example the trunk ex tﬂnrhno
to the selector S*.

Call from Ofﬁ(}/’ A to Of/0€ d.

Assuming now that a c&]lm@, subscriber in
the office A desires to converse with a sub-
seriber whose line terminates in office C and
tht.z,-\,, upon the removal of the receiver at the
calling substation, the connection is extendeu
through to the se Slector S, as hereinbefore de-
ser Lbe(l, and that the dircctor selector D5
soizes the divector shown in Figs. 8-6, the

calling subscriber now dials the oﬁ(e dwltq
as\uznod to the office C, followed by the four

“subseriber digits in dxe number, wi h the re-

sult that the office register UR, T ig. B, brings
its wipers 421—424 into enowement with the
C office bank contacts 429
digit vegisters DR—1—DR—4 are operated
to regl ster the subscriber digits of’ the num-

ber.

429 of the set allocated to the C ofiice is cross
connected on the 3nt*>1mumie distributing
frame IDF to the special conductor 455, Ac-
cordingly, when the stop- ~conductor-control

wiper 214 of the sequencn switch 8 s s

grounded af the end of the rotary movement
of the office register OR, upon the sequence

switch & passing into third pogmm L el
cult is cloged over the first code digit stop

conductor 251, wiper 421, banl contact 499,
the associated jumper, specm] condiuctor 4&0
and the normalily ‘closed contacts controlled
by armature AOi for the special relay 401
This relay thereapon pulls up and locks 1Lbe]t

Ainbefore

L32, and that the

Tt will be not(,d Lh'Lt the first bank contact

7

to the momuud conductor 884 at armeture
404, at thu sanie time opening its initial cir-
cuib 50 as to prevent the 10(,‘(111( ground po-
tentinl from rema DELINALne 1ﬂ on the
special . conductor 4)“' extends the special

n.yv

SREY

conductor 455 at armatus ¢ 405 Un'ougu the
)1’L o
il

1

the

Lie

;;':"M) con-
t of the first
1T prepates
¥ -)‘)i7 i .
4, which labter civeuit is closed :)w’y in case
the seleetor B8, Fig. 1, is auvtomaticnlly raised
to the f(\m th level l(sponsxvo to a busy con-

,mm er 456 to thivd
ductor to control the f»‘,e_z)du
code digit 3;and at

]

a ummt mr the special cut- ()iﬁ

dition of all the third level franks ag will
herveinafter appear.

From th@ foregoing it nmy be seen that as
the first code digit ,,{op conductor 251 is now
connected Jnonoz the eircuis above traced,

ineluding - the &pomai conductor 455 and
arm vtmc 408 and 1ts working contact to the

thnd unpul% stop conductor, the first code
digit to be transmitted is the code digit 3.
“Thﬂq this transmisizon takes place the selec-
, Fig. 1 raises its wipers opposite the
thn'd Tevel of contacts in the manner here-
degeribed. sz\.bmmmg now - that
there is at least one idle trunk in the third
1“‘“‘1 the vertical u\st relay 95 of the sclector
18 ot energized at the end of the vertical
mo»ement and.: the IOtdIY movement comn-
menees as scon as relays 93-and 94 fall back.
Agsnming that the trunk umﬂpngmﬁ con-
nctors T1—73 iz the one selected, the con-
nection is extended through to the repeater
R iipon the. e1101'>m1_i'\n of swit: hmu 1“Lw
o7 which takes place when the idle tlhﬂn 18
reached. - Accordingly, line relay 101 of the

tor

r'q)mtor R pulls up ‘and closes a br idge ACToSs:

the outgoing trunk conductors at Umunm
10& with the result that the “elcmor N 1g.
Gisy repar el for operation in the vsual ‘mar-

ner. At armature '102), Ine rela ay 101 drsog

2 urcmt for releage relay 102 which there-

upon energizes and places groand on the re-
lease trunk conductor 72 ab avmature 105
At armature 106, relay 102 cloges a point in
the chain civenit : for supplying grownd to
the vertical-tezt chain conductor 69:
In the dirvector, the sequence switch 87 is
advanced one s"ep in the usnal manner at
‘he end of the transmizsion of the first code
digit 3, and wiper 214 removes eround froi
ﬂ”\ frst code dmxt stop conductor 251 and
L::tends 1t m“tmd to the socmﬂ code digit
top conductor 252. The second code digit
stop conductor 252 is cos moctorl through the
secontd Wlpu’ 4‘2q of the ofiic
b‘ml\ contact 430, the as ouﬁmd Sns)
special conducmr ’}LJ;, armature 403 anl 1

ts
1'001111(* contact, and the assoeinted jumper
bj i

(‘51,11 is that
are

to the skip umdﬂcto 417. The
the wipers of the sequemce switeh S

automintically advanced in the hercinbet
doqcnbed manner and the ground potential

l(mr/
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18 1‘811‘1,v01 from the second coL o di f:ilt :'n':op
conductor 252 and placed
digit stop conductor 253,

de digit position 1

on t

As the second co ol
in the above manner, the third code c‘lgi
cond uckor 253 is the one over which the tia
mission of the seeond code mgm I8 con t
Accordingly, when the said e
groun de(s, ihe orounu conneg‘io 118
through X‘Jlll
bank contact 4 2,1, am,i the associated

jumper to tne fifth n\mxm qtol, condt
Accordingly, the seconid digit transmitted is

the digit 5
In 'ﬂ 2 oulc

ﬂ :

Ll

c“de
sands f;eiomor

in the director; when the
quence switch 5 are advanead
end of the transmission of the secon
digit 5, the fourth code digit si op con
954 is grounde 1 whereupon a
through wiper 424 of the offi
bank contact 4‘327 the agsociated i ; il Qor,
and the skip conductor 417 for the .aupu,hg
magnet 211 of the sequence swi itch 57, witd
the result that the wipers 213 and 214 are
automatically a ']' ‘mcod one step and ground
is extended fo the fivst subscriber digit stop
conductor 261.

Hyom this peint on the operation of the
paratusis the same as described heveinbefore,
Accordingly, the director transmits the sub-
seriber (hg in the numbey in the usual man-

Y1 7\'0‘.: O

1

13
i

e

4-3

ap-

ner after which 1t switches through and 1s
released. 'ﬂm established talling connection

is released in t
ing subscriber
f‘ Lssuming ne

che usual manner ‘V““-l the call-
m\l“cec hig recelver. :

W

subseril
o, g 1, en t
busy the sdoc or & 1s O gt 0
ated position opp osite iird leve d GJ. con-

seriber in office C, a
the selector &, i
( (N
<Lre‘ cor and 1s then s
to raise the wipers 65—
tacts to a position om)osiie the é’).umh level
of banlk contacts in the hexc ﬂwno e dg-

‘He

scribed manner. In this case, as before, the
ee%cim‘ o Qt:u‘ts rotating and selects an idle
trunk in t ffm"m level.

When ihe fourth level of bank contacts is
reached, the fourth level shaft springs place

ground on the special conductor 21, and since
the special relay ’Ol n the chrvcf;o ﬁlo‘ 5,
18 oper ated, a Ummt closed for the special
cut-off relay- 301, K 4, as follows: From

: . -Uv v OF 4] arth level shaft
the ground:-by wr y he fourth level shaff
springs of selector 8, Fig. 1, conductor 21
ciloly T 1GULCLOT .l.,

W(ﬁkmg contact and armature 27, wiper 32
conductor 87, working contact and armature
417 of relay 401, Fig. 5, the jumper connected

PﬁOQ

szos

etween terminals 453 and 451, conductor 418,
“Pd the special cut-off velay 301 to battery.
Responsive to the closure of this circuit, re-
lay 301 operates and locks itselt to ground at
armature 311 ’dﬂ*()h,)d the w Lmv conbact
and armature 313 of release relay 802, At
armature 310 relay 301 opens the start con-
ductor 50 as to prevent further sending oper-
ations from taking place, it opens the out-
going conty 01 circuit at armature 308, there-
LV rejeasing the pm‘tly stablished connection
including the se lector Sand the *:Lloctor onthe
distant end of the trunk line seized by the
selector Sy and at armature 309 relay 301 dis<
connects the impulse conductor 41 from the
branch lea umo to the Wlper 209 of the se-
quence switch 3 and connects it through the
small condenser 322 to the common bvsv sig-
nalling lead as svaiqied with the bmy ma-
ci‘inn Accordi m‘b; busv tone current is
smitte U back over conducter 41 o arma-

e 13 jand 11ty \\‘01‘1‘1‘10 contact of the trunk
it TC and 1s *herL placed on the calling
iln ough Lue small condenser 8 and the
t and armature 20, When the

i

el ok e Miacallons

¢ sulwube hears this busy tone he is
expectad to replme his veceiver, whereupon
the line and release relays of the {runk civeuit

hacle with the result that the seizing

8%} e vitch is freed and the switching relay
2 he director selector DS falls back and
tr he divector with the hereinbefore de-

serib 1 results that the component parts of
the "1’ector are restored to normnal In the

ferred one fo lqyose 01‘ “AY to “C" calls
when the “A” to “ 7 trunks are busy in case
the e growp of tri mLs from the B 0'11" to the

C office is a relatively small group of trunks,
cannot therefore carry any appreciable
ioml load. It will now be assumed,
ver, that the group of trunks 1s o
1"01} large group of trunks and it can
in adidtion to the regular B to C
traffic, extra Lla fic directed to the C office
from the A office at such times as all the
trunks running directly from the A office to
the © office are Yall busy. This situation may
e in case extra frunks arve df'tﬁuhy in-
led between the B a and C offices to take

I Lue above contingency, or it may be,
ten the case, that the peaL load from
Iﬁ e to the 'C office occurs at a time
e trunks from B to C (v*hu*h 1t the
their peak lead are all in use) are
carrying alight load and that the trunks can
accotint. In

u*rv

=N
- wm

h
o{'

carry some extra load on this
any event, in case the B to C trunk group, can

¢ to C tra ﬁc the jumper between the
minals 451 an é“o Fig. 3, 1s out and a
1 is mn between the terminalz

452.  Accordingly, when the C

called from the A office when the A
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to C trunks are busy, the partially estab-
lished connection is not released by the
special cut-off relay 801, Fig. 4, in this case as
in the one described, Tnstead of this, when
the selector S, Fig. 1 is automatically raised
from the third level to the fourth level in
response to the condition of all trunks busy
on the third level, a circuit is closed by the
fourth level shaft gprings which extends as
previously traced as fur as contact 453, Fig.
5 from which point it now extends through
the new jumper between terminals 453 and
452 to battery through the special code con-
trol elay 402.  Relay 402 now pulls up and
disconnects condlucior 454 from the skip con-
ductor and connects 1t instead through the
working - contact: of armature 408 to the
fourth impuise stop - conductor. Accord-
ingly, when the sequence switch S advances
responsive to the falling vack of the slow
acting pick-up relay 803, (which it does in
the manner pointed out hereinbefore) and
places ground on the second code digit con-
ductor 252, the second code digit position is
not skipped as in the preceding case, but in-
stead the fourth Lmpulse stop conductor is
grounded to predeternine that the next code
digit is teansmitted, that is, when, after the

sending operations have again started, the -

wiper 307 of the sending switch SEN lands
on the bank contact in which the fourth im-
pulse stop conductor terminates, stop relay
304 energizes over the following circuit:
From ground by way of the grounded wiper
214 of the sequence switch S’, the second
bank contact, the second code digit stop con-
ductor 252, wiper 492 of the office register
OR, bank contact 430, the associated IDF
jumper, special conductor 454, armature 403
and its working contact, the associated IDF
jumper, the fourth impulse stop conductor,
and thence by way of wiper 807 of the send-
ing switch SIEN and stop relay 304 to battery.
This energization of the stop relay results in
the termination of the digit being trans-
mitted. After the usual time interval, the
sequence switch S’ is again advanced and
shortly thereafter the sending of the nex
digit commences. :

In the office B, Fig. 8, the selector S’ re-
sponds to the second code digit 4 to raise its
wipers opposite the fourth level and to select
an idle trunk therein. For example, the
ing in the selector S% . i

In the director, the next code digit 5 is
now transmitted in the manner hereinbefore

trunk extending to the C office and terminat-.

deseribed as the sequence switch 87 is now in

its third position. Accordingly, the selector
Q% in the C office; Fig. 8, raises its wipers to
the ffth level and selects a local thousands
selector in the hereinbefore described man-

ner. )

Obviously the transmission of the regis--

9

tered thousands digit now takes place in the
same ‘manner as deseribed hereinbefore.
Jall from office A to office k.
Considering now the manuer in which a
il originnted in the A office and intended for
2 subseriber mn the Joofiice is handied, it may

65

(1

e seen upen reference to Fig. 8 that the same

nwnber of code digits is required in this case
a8 when the Coffice s
that the only difference between the codes of
i

i

.

he O office and the I oflice is that whereas the
inal code digit on calls to the C office is the
digit 5, the final code digit when the E office
ig called is the code digit 2. Tt will be seen
further that since the calls from tlie A office
to the 10 office ave ali handled through the C
office and that the thousands selectors in the
I8 office are accessible to the same office selec-
torsBZand S*,towhich thethousandsselectors
in the C ofiice are accessible, the special ar-

{
3
s
i

1
1y

rangement heveinbefore deseribed with refer--

ence to handling calls to the C oflice are ap-
plicable to the B office. For example, when
the director transmits the first-digit 3 in the
code 82 necessary to trunk the call to the office
18, the selector 1 raises its wipers opposite the
third level of bank contacts and completes
the connection to a selector in the C office, such
as the selector 3%, provided there is an idle
trunk in the third level. In this case, it is
obvious that the transmission of the next and
last code digit 2 completes the call to the E
office. . owever, in case all the third level
trunks ave busy, the selector S in the A office
is automatically operated to the fourth level
and it seléects an idle trunk to the B office,
for example, the trunk extending to the selec-
tor 8% In this case, as in the case of a call

called. It will be noted :
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to the C office, the connection must be denied

in case the trunk lines from B to C cannot
be used. On the other hand, an extra digit
must be introduced to trunk the call from the
B to C office in case it is permissible to use the
B to C trunk for calls directed to C from A.

Tt may be seen from the diagram, Figs. 7
and 8, that the office E is more or less an out-
lying office.  Accordingly it may be readily
supposed that this is a velatively new office
and one in which the traffic is increasing at
a fairly rapid rate owing to the building up
of the territory which it serves. That being
the case, it is desirable to have a ready means
for ascertaining the traffic directed to the E
office in order that the trunking facilities may
be chanoed from time to time as the traffic
conditions change. This situation has been
taken care of by providing in the director
shown in Figs. 8-6 snitable metering arrange-
ments, later deseribed, for registering the
number of calls directed to the E office. Tt will

be understood, of course, that the other di--

rectors are similarly equipped. :

Referring now to Fig. 5, it will be noted
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that the first bank contact 438 associated with
the E office position of the office register OR
is cross connected on the intermediate dis-
tributing frame IDF to the same special con-
ductor 455 to which the first bank contact
4929 of the set belonging to the C office is cross
connected. Therefore, on calls to the F office
relay 401 pulls up and operates armature 417
just as described hereinbefore on calls to
the C office. It will be noted further that the
second bank contact 424 of the set belonging
to the E office is cross connected on the inter-
mediate distributing frame in the same man-
ner as the second bank contact 430 of the set
belonging to the C office. -Acecordingly, the
second code digit position on calls to the E
oftice is skipped or is used to transmit the
extra digit 4 necessary to trunk from B to C,
subject to the same conditions as described
in connection with calls from the A office to
the B office.

- From the above it may be seen that the
same special arrangements provided to take
care of one office ay be used to take care of
as many offices ag desired that ave reached
through the first mentioned office.

It will be noted that Fig. 5 shows a meter
M. This meter is used to register the number
of calls directed to the E office. It is for this
purpose associated with the special termi-
nals 441 and 442. Tt will be ncted that the
third contact 435 in the group assigned to
the office E is jumpered on the intermediate
distributing frame IDF to the special termi-
nal 441.  Accordingly when the third wiper
423 of the office register OR is grounded by
the sequence switch S” on a call to the T office,
the ground potential is extended over con-
ductor 445 to energize the magnet 443 of the
meter M. When magnet 443 energizes it op-
erates the associated armature 446 to turn
the number-wheel registering mechanism to

register the call, and it also places ground-

on conductor 444, which is extended to the
spectal terminal 442 and from then by way of
the associated IDF jumper to the second im-
pulse stop conductor so as to terminate the
last digit 2 in the uswal manner.

What is claimed is:

1. In a multi-office telephone system, four
offices, trunk lines from the first office to the
seeond office, trunk lnes from the second
office to the third office, trunk lines from the
first office to the fourth office, trimk lines from
the fourth office to the third office, switching
mechanism in the first office responsive to a
predetermined digit fer extending a connec-
tion over one of said trunk lines to the sec-
ond office, switching mechanism in the sec-
ond office responsive to a second predeter-
mined digit for extending the connection by
way of one of said triek lines from the second
office to the third ofiice, means associated with
the said switching mechanism in the first of-
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fice, operative responsive to a busy condition
of the said trunk lines from the first office to
the second office to extend the said connection
to the fourth office by way of one of said
trunk lines instead of to the second office,
switching mechanism in the fourth office re-
sponsive to said second predetermined digit
for further extending the said connection
from the fourth office to the third office by
way oi one of said trunk lines, and a register
sender in the first office for transmitting the
digits to operate said switching mecheni

2. In a telephone system, a plurality of
offices, trunk lines interconnecting sai
switching mechanism in the first of said of
fices responsive to a predetermined digit for
extending a connection from the first office to
the second effice by way of one of said trunk
lines in case one is idle, means associated with
satd mechanism respensive to a busy cendi-
tion of the trunk lines connecting the first
office with the second office for extending the
said connection by way of one of said frunk
lines to the third office, and a register sender
in said first office for controlling suid switch-
ing mechanisni, ,

3. In a telephone system, a plurality
fices, trunk lines interecnnecting said
switching mechanism in the first offi
sive to a predetermined digit to extend a con-
nection to the second office, means, sssociate:
with said mechanism, responsive to a busy
condition of the trunk lines connecting ¢
first office with the second office to extend t
said connection by way of a trunk lineto t
third ofiice, and means responsive tc the opei-
atton of the last named means, controlled in
aceordance with the final destination of the
call, operative to give the calling subscriber a
busy signal and to release the connection to
said third office.

4. In a multi-office telephone system, a
register-transmitter for registering a tele-
phone number and for tranamitting digits
to trunk the call to its destination, snd means
in said register-transmitter responsive to a
busy condition of one of the inter-ofiice
trunk groups encountered for altering the
untransmitted part of the digit combination
to route the call to its destination over a
new inter-office trunk path by way of a dif-
ferent intermediate office.

5. In a telephone system, a plurality of
offices interconnected by trunk lines, sending
mechanisms, switching mechanism in the fivst
office controtled by said sending mechani
to extend a conmnection to the second of)
in case there is an idle trunk, means assc-
ciated with said mechanism responsive to a
busy condition of the trunk lines froem the
first to the second cifice to extend the said
connection by way of a trunk line from the
first office to the third office, and means re-
sponsive to the last named operation of said
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switching mechanism for causing said send-
ing mechanism to transmit an extra digit to
trunk the call from the third office to the
second office.

6. In o call director, registering mech-
anism, sending mechanism  controllable

thereby to transmit a plurality of digits,
means for canceling one of said digits, and
a velay energized responsive to the trans-
mission of a preceding digit for rendering
said canceling means ineffective to cancel
said one digit.

7. In a telephone system, a selector hav-
ing a group hunting movement cffective if a
selected group is busy, a director for con-
trolling said selector and other selectors in
accordance with a predetermined code, and
means effective to alter the code in case said
group hunting movement takes place.

8. In a telephone system, a selector having
a group hunting movement effective if a se-
lected group is busy, a director for control-
ling said selector and other selectors in ac-
cordance with a predetermined code, and
means Tor automatically increasing the num-
ber of digits in the code in case said group
hunting movement takes place.

9. In a telephone system, an automatic
switch for trunking a call from a fivst ofiico
to a second office over a particular group of
trunks, a director for controlling said switch
and other switches in accordance with a pre-
determined code, means responsive if all
trunks in said group are busy for causing
said first switch to automatically select an-
other group of trunks, and means respon-
sive only in case the said first switch selects
the second group of trunks for causing the
director to continue the trunking control in
accordance with a revised code.

10. In a telephone system, an automatic
switch for trunking a call from a first office
to a second office over a particular group of
trunks, a director for controlling said switch
and other switches in accordance with a pre-
determined code, means respongive if all

trunks in said group are busy for causing

said first switch to automatically select an-
other group of trunks, and means responsive
only in case the said first switch selects the
second group of trunks for causing the
director to insert an extra digil in the code.

11. In a telephone system, a selector, a
director for controlling said selector -and
other selectors in accordance with a prede-
termined code, and means for revising the
code during transmission in case said selector
is operated to select a busy group of trunks.

12. In a telephone system, a selector, a
director for controlling said selector and
other selectors in accordance with a prede-
termined code, means in said selector for
causing the same to select another group of
trunks in case the code digit received corre-
sponds to a busy group, and means effective
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in such case for revising the remaining por-
tion of the code before transmission,

13. In a telephone system, a selector, a di-
rector for controlling said selector and other
selectors in accordance with a predefermined
code, means normally effective to eatse said

diroctor to skip a possible code digit, a non-.

skip rvelay, and means in said selector for
consrolling said relay.

14. In a telephone system, a selector, a di-
rector for controlling sald selector and other
selectors in necordance with a predetermined
code, means normally effective to cause said
director to skip a possible code digit, a non-
skip relay, and means for operating said re-
lay in case said selector is operated to select
a busy group of trunks. :

15. In a telephene system, o plurality of
offices, trunk lines interconnecting said of-
fices, switching mechanisms in said offices, a
divector for registering and transmitting
digits to trunk the call to its destination, the
switching mechanism in the fizst olfice be-
ing responsive to a digit set up on said di-
rector for extending a connection from the
first to the second office by way of one of
said trunk lines if one is idle, means associ-
ated with said first mechanism responsive to
a busy condition of the trunk lines connect-
ing the first office with the second office for
extending the connection by way of one of
said trunk lines connecting the first office
with the third office, and means in said di-
rector for altering or not altering the un-
transmitted part of the digit combination de-
pendent upon the destination of the call to
control the switching mechanism in the third
office to route the call over the proper trunl
lines to its destination. :

16. In a telephone system, a first office, a
second office, two tandem offices, means in-
cluding a director normally effective for
routing calls from the first office to the second
office by way of the first of said tandem of-
fices, but effective if all the trunis connecting
the first office with the first tandem office are
busy for routing calls from the first office to
the second office by way of said second tan-
dem office, and equivalent trunking connec-
tions between the two tandem offices and
said second office, whereby calls can be
routed via either tandem office as set forth
with the same setting in said director.

17. In a telephone system, groups of
trunks, a director for registering and for
transmitting digits to trunk the call to its
destination, and discriminating means in
said director responsive to a busy condition
of one of the trunk groups for altering or
for not altering the untransmitted part of
the digit combination dependent upon the
destination of the call.

18, In a telephone system, a selector, a di-
rector for controlling said selector and other
selectors: in accordance with codes corre-
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anges, and meansin

sponding to different excha
said director to

said selector for causing
change one of said codes.
19. Ina telephone svsiﬂm, a register s-ﬁnder
for registering a designation and 1St~
ting in accordance therewith a prbdcecrmine{
Jlﬂt combination, and means for altering
said combination of digits after the transmis-
sion of the first digit.
20. In. 2 elepho’le system, a first office, a
second office, a third office, trunks cennwmﬂg
each office with the other LWG, a 1

retra

register send-
er in the first office normally effective for ro uL-
ing calls from the first office to he secon
ofice by way of the trunk connecting the two
cffices, means effective ind epenc!em ot Contml
from said sender when all of the trunks con
necting the first office with the second fﬁi(:o
are iound unavailable to route calls intend 08
for the second office to the third ofiice, a
means in the sender thereafter 01) rable to
control the routing of such calls from the
third office to the second ofice

21. In a multi i- office tmm)holle systein, a
register sender for registering a telephone

umber and for transmitting digit in HJ[Lbdb
to trunk the call to its desunatmn, and means
effective when all the trunks J“ld‘n.) divectly
to the desived office are Lusy for alter ng said
sending apparatus after it has transmitted
the first code digit so that it will fransmis
impulses to route the call to its destination
over a different inter-office trunk by way of an
intermediate office.

22, Ina telephone system, a reg s‘u r send-
er, means for registering groups of digit im-
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pulses in said sender, means in the sender for
transmitting groups of impulses correspond-
ing to the impulses registered, and means in

aid sender effective responsive to the trans-
ission of the first registered digit under pre-
determined = conditions for zuuemutl ally
changing the remaining number of digits to
be transmitted.

23. In an automatic fclnpno e system in-
“’rﬂino a number of exchanges interconnect-
ed by trunks s 108 ister sender, a deviee direc
tively controlied b v the sendnr, and means in-
)endeat of said sender for controlling said
atter its operation by the sender To au-
natically deviate calls between two ex-
changes through a third ezchmoe in case all

£ the trunks w”mectmo the two exch anges
are busy, and means controlled by said device
responsive to its automatic deviation for re-
vxsmg the remainder of the code to be trans-
mitted by the sender.

‘)4 In a telephone system, a register send-
er registering and re transmltglno n ac-
Co*'u ance therewith a pxoaeterlmnod digit

iibina tlfm, a selector directively controlled
L\ said sender to select a predetermined trunlk
group 1n aceordance with the first digit of
said c::mbm ation, and meansin said sender ef-
fective in case said selector automa LlCcth se-
lects o different trunk group vespensive to
t}m tvansmission of the first digit of said com-
bination for altering the said dlglt combina-
tion:

In witness whereof, I hereunto subscribe

nly name th'ts thn'i dzw of June, A. D 19 25.
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