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TO AUTOMATIC EILECTRIC INC., OF CHICAGO, ILLINOIS, A CORPORATION OF DELA 
WARE, 

The present invention relates to attomatic 

AUTOMATIC TEL EPHONE SYSTEM. 

1,723,209 

Application filed June 6, 1925, Serial No. 35,280. Renewed November 30, 1928. 

telephone systems in general, but is concerned 
more particularly with automatic telephone 
systems in which directoi's are employed to 

5 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 provision of novel 
circuit arrangements whereby, in 
group of trunk lines ordinarily used is found 
to be busy, the calls directed to a certain of 
fice may be re-routed and seat, to the desired 
office over a trunk line path not ordinarily 

that is, calls may go from A to C and frol) 

5 used for trunking such calls. 
The above statement of the lain object of 

the invention, of course, sets that object forth 
only broadly, and for a cleai'er undei'stand 
ing of the scope of the invention reference 
may be had to the outline of the system here 
in after given. - 

Referring now to the accompanying draw 
ings, comprising Figs. -S. Figs. 1-6 show 
by means of the usual circuit diagrain); 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 
(ultinate capacity) offices interconnected by 
trunk lines, and it purports to show the rela 
tive geographical positions of the offices 
shown: and Fig. 8 is a trunking diagra) in 
showing how calls originated in office A are 
completed in the other offices show in in Fig. 7. 
it will be understood that the offices shown in 
Fig. 7 may represent, only a situal part of a 
large multi-office network. 

it will be noted that there are two ways to 
trunk calls to the office D from the office A, 

C to ), or from A to B and from B to D. 
Calls from A to E go by way of C as hay be go by Way r; 
SC 

titlink in that level. 
t 
lities inch 

(2. 

The outgoing trunk lines from A to C and 
from A to B are taken from the first selector 
bank as may be seen from Figs. and 2. The 
first selectors of which the selector S. Fig. 1, 
is typical are of the automatic vertical type, 
that is, two levels can be combined in stich a 
ay that, when the lower level is busy the 

wipers are automatically raised to the upper 
vel and are then rotated to fitid : 

ii) i'jali iiiaked by way The calls 
ride 

tomatically sent to B and then when the next 5: 
digit is transmitted the seized selector in B 
extends the call over to Djust as though a 
Selector in Chad been seized, the trunks to C 
coming from the same selector level in both 

On calls from A to C and from A to 
E, however, the situation is not the same be 
offices. 

callse the call is not automatically trunked to 
the destination by merely permitting the so 
lector S. Fig. 1 to raise its wipers to the next 
higher level. Two methods of handling the 
calls, destined for C and E from A, when the 
trunks from A to Care busy, are available. 

In case the trunk group from B to C is : 
small group intended merely to handle calls 
from 3 to C this group will probably not 
handle the extra amount of traffic that would 
be imposed by arranging the director to re 
route the trafic from A to C so that it goes 
from A through B and then to C over the 
B-to-C trunks. 

In order for the dr 

When this is the case, ar 
l'angements 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 handle 
extra traffic the calls may be rerouted to C 
through B when the trunks from A to C are 
all busy. . 

awings 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 
right of Fig. 3 and with Fig. 4 inder Fig. 1. 
and 4, respective 

Fig. 1 shows the trunk circuit TC inter 
posed in the trunk line extending from the 
line switch bank contacts 2-4 to the selector 
S, together with the director selector DS asso 
ciated with the trunk circuit TC. 

Fig.2 shows the repeaters R and R' acces 

i W. 
Figs. 5 and 6 should be placed under Figs, 3 

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 extends to office B. 

director shown in Figs, 3-6, - - i Y - 

shown 
. ...i its S. 
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effect the switch-through operation 

2 

and S', together with the relays 201 and 202. 
The function of the sequence switch S is so 
distribute the various series of impulses in 
coming from the trunk circuit TC to the vari 
ouls operating magnets of the director. The 
function of the sequence switch S is to ground 
the various legister wiper's, Cine after the 
other, as the digits are transmitted, and 

last digit is translaitted. 
The portion of the director shown in Fig. 

4 comprises the Sendei', made up of the send 
ing switch SEN and relay's 303 and 304; to 
gether with the special relay 301 and the 
release relay 302. 
The portion of the director shown in Fig. 

5 comprises the office legister C, the inte:- 
mediate distributing fraine DiF at whic 
control of the code digits is effected aid the 
special relays 402 and 4 
The portion of the di 

6 comprises the digit reg 
DR-4, which are t gist 
the subscriber digits. 

Call from office A to office 
The layout having been hills descri 

erally, the detailed description of the oil 
tion will now be given. For this purpo 
will be assumed that a Subscribei is office 
A desires to converse with a subscriber in 
office D. That being the case, the af 

R 
se - 

S 

aforesaid 
Subscriber in office A removes his receiver and 
dials the number of the subscriber in office D. 

it will be assumed that, when the subscrib 
er removes his receiver, his line switch selects 
the trunkline extending through the trunk 
circuit TC to the selector S at the terminals 2, 
8, and 4. Accordingly, line relay 9 pulls up 
over conductors 5 and 7 and over the calling 
line and closes at arinature 12 a circuit for 
release relay 10. Release relay () energizes 
and places groiland upon release firink con 
dictor 6 at armature 14. At a mature 13 re 
lay 10 connects test wiper 35 of director 
selector DS through armature 30 and its l'est 
ing contact, to the stepping magnet 26 of the 
director selector DS through the local inter 
Tulpter contacts of the said stepping magnet. 
At arnature 15 relay 10 places ground on the 
lower terminal of switching relay 25 of the 
director selector DS, thereby closing a circuit 
through switching relay 25 and stepping mag 
net 26 in Series. 
The further operation depends upon 

whether or not the director upon which the 
wipers of the director selector DS are stand 
ing is idle. If this director is idle, the test, 
contact on which the test Yiper 35 is stand 
ing is ungrounded and the stepping magnet 
26 is not operated. That being the case, the 
circuit through relay 25 is effective, and 
Switching relay 25 energizes, seizing the direc 
tor. 
ASSuining, on the other hand, that the direc 

te 
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tor upon which the wiper the switch DS 
are standing is busy, wipei 35 encounters a 
ground etential on test contact, 
thereby closing a circuit teiping hag 
net 26. This ground accordingly, 
short circuits relay 25 8 sent; it fron 
energizing at this time pping 8. 
26 is energized and, b interrupting, 
advances the wipei's step by step in 
search of an idle director. 
When an idle director is reached, for ex 

ample, the One shown in Figs. 3-6, test wiper 
35 encounters an ungrounded test contact 
whereupon the operati said jagnet, 26 O. O. 

ceases. Accordingly, relay 25, being no 
longer short circuited, energizes in series with 
stepping magnet, 26. Stepping magnet 26 
does not energize at this time on account (it 
the relatively high resistance of relay 25. 
Upon energizing, relay 25 opens a point in 
the test circuit, and places ground on test 
wiper 35, thereby making the seized director 
busy: at armature 27 relay 25 closes through 
the special control lead 21; it prepares the in 
pulse circuit at armature 31; and at arra 
tures 28 and 29 it connects the conductors 5’ 
and 7 of the selector S to a closed loop in the 
director over wipers 33 and 34. This closed 
loop includes conductors 3S and 39, and the 
resting contact and armature 316 of relay 303, 
in multiple with contacts 324 of laagnet 305. 
Accordingly line relay 91 of the selector S 
pulls up over this closed loop and closes at 
a Frnature 52 a circuit for release relay 92. 
Release relay 92 thereupon energizes and at 
arinatures 53 and 54 prepaires the switch for 
Opeiation in the usual inainner. 

In the seized director, release : 
pulls up over release trunk conduct: 
sponsive to the grounding of test wiper 35 of 
the director Seiector D3 : 

al 

S 

reiay 302 removes 
ground from release conductor 335 so as to 
D'event the pieiaatu'e operation of the v 
i’ious release magnets of the director; at air 
iniature 312 relay 302 removes grouai from 
the restoring conductor 332 of the seri 

''{ 

GCC 

Switch S; at armature 314 relay 302 grouilds 
the locking conductor 334; and at a nature 
313 it prepares a circuit for locking up relay 
30. 
The seizure of the director is now coilete 

and, as the impulse circuit is closed through 
frolin the trunk circuit TC to the director, the 
Calling subscriber may now dial the various 
digits in the desired number. 
When the calling subscribe: ;hanipult 

his calling device in accordance with the fi 
office digit, line relay 9 of the trunk circuit 

in alline of TC fails back a correspondi 
times and, each time it falls back it grounds 
the impulse circuit at ire w 
closing a circuit through the working contact 

airinature 31, wiper 36, i. 
rnature 309 C. 

-- 

SO 
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contact conductor 331, series relay 201, Se 
quence switch wiper 209 in its first position, 
conducto: 231, and vertical imaget 409 of the 
office register OR to battery. Wertical mag 
net 409 operates over the above circuit, to 
raise the wiper's of the office register OR step 
by step until they coline to Test, opposite the 
desired level of bank contacts. 

Relay 201, Fig. 3, is energized in series with 
the veitical linagnet of the office register and, 
being slow acting, maintains its a Finnature 203 
atti'acted throughout the series of inpulses. 
Upon operating, relay 201 closes a circuit for 
relay 202, whereupon relay 202 pulls up and 
prepares a circuit for magnet 205 at arina 
turo 204. . . . 
At the end of the Series of impulses, Irelay 

201 fallis lack and closes a circuit for magnet, 
205, also opening the circuit of relay 202. 
inolent iate:' 'clay 202 falls back and opens 
the circuit of Blagnet 205. By the operation 
of Inagnet 205 the wiper's 208 and 209 are ad 
vanced one step. Wiper 209 shifts the in 
pulsing circuit from the vertical magnet coin 
ductor 231 to the rotary magiet conductoi 
When the calling subscribe dials the See:- 

One office digit, the resulting series of in 
pulses is transmitted by the line relay of lie 
trunk circuit TC, Fig. I, to the directoi' over 

3. 
Jä. 

the above traced path as far as wiper 209 of 
the sequence switch S, Fig. 3, and thence ove' 
conductor 232 to rotary magnet 410 of the 
of ice register OR. Fig. 5. By the operation 
of rotary magnet 410 the wipers of the office 
legister are rotated step by step and come to 
rest in engagement with the set of baink 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 
Jagnet 205 to advance the wipel's of the Se 
(uence switch 8 anotheir step. Wiper 209 
shifts the operating circuit from the rotary 
1 lagnet conductor 232 of the of ice 'egiste' 
Ci to conductor 241 extending to stepping 
magnet 501 of the digit register DR-1, Fig. 
6. Viper 208 of the sequence switch 3 
and also grounds the conductor 233 through 
the intei'i'upte: 210, thereby starting the 
sending operation in a manner to be pointed 

groundis wiper 214 of the sequence switch S. 

iResponsive to the dialling of the first sub 
scriber digit in the number, a corresponding 
nu; ber of impulses is transmitted over the 
in pulse circuit as above traced to wiper 209 
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 is op 
erated by lineans of stepping magnet 502, re 

for stop relay 304. 

3. 

ceiving current over conductor 242 when the 
second subscribe digit, is dialled. 

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, 'e- 
spectively, and register the said third and 
fourth subscriber digits. - 

It is understood, of course, that the sequence 
switch S moved one contact, after each of the 
above series of impulses so as to distribute 
he in pulses to the various magnets con 
cerned, and that the wipei's 208 and 209 ad 
vance one more step at the termination of 

80 the fourth and last subscriber digit, and 
wiper 209 encounters a dead contact. A c 
cordingly, the wiper's of the sequence switch 
S remain in this position until the director 
is subsequently freed, at which time the com 
ponent switches thereof are released. Re 
tirning now to the operation of the sendel', 

O 

5 

which is started upon the connection of 
ground through the interrupter 210 to the 
start conductor 233 at the end of the second 
(fice digit, an impulse of cul'rent is trans 
mitted over conductor. 233 upon the first sub 
sequent ciosure of the interrupter 210. This 
innipulse of current is transmitted through 
ariature 310 and its resting contact, and 
resting contact and almature 320, to the step 
ping magnet 305 of the sending switch SEN. i) 

When this occus, magnet 305 pulls up and 
noves the associated pawl into engagement 
with the next notch in the wiper driving 
jatchet, wheel, but does not move the wipei's 
306 and 307. Upon the following opening of the inter 
i'upter 2 (), inaginot, 305 falls back and al 
vances the wiper's 306 and 307 one step. Pick 
up wiper 306 encounte's a grounded contact 
with the result, that pick-up relay 303 pulls 
tl). 
shunt, from around the sending contacts 324 
of the magnet 305; it grounds the release 
trunk conductor 40 at armature 317 so as to 
prevent the premature release of the directoi' 
in case the calling st:}}scribe: ; ; ; 4 is a fag i ij : 
while a digit is being transmitted; and at 
arnature 318 it prepares a locking circuit 
The shunt, has now been removed from 

around the sending contacts 324 at al'Bature 
316 as above pointed out. Consequently, upon 
each of the following energizations of mag 
inet 305, the outg 
at a nature 324, the wipei's 306 and 307 be 
ing advanced as above pointed out upon each 

of the seqience switch S and thence by Way tieciaci'gization of magnet 305. - 

The alwance of the wipei's 306 and 30 
interriptions have been produced in the out 
going control circuit. When magnet 305 fails 

At armature 316, relay 303 removes the 

roiling control circuit is opened 

... and 
the sending of impulses, continues until three 

O 

5 

O 

115 

20 

back at the end of the third interruption and 
closes the outgoing cointrol circuit at the same 
time advancing the wipe's 306 and 30. One 30 

  



5 

O 

20 

25 

30 

35 

40 

4. 5 

5 5 

O 

4. 

step, wiper 307 comes into engagement with 
the bank contact in which the third impulse 
stop conductor terminates, thereby closing a 
circuit for stop relay 304 as follows: From 
the ground by Way of the grounded stop 
conductor-control wiper 214 of the sequence 
switch S, the first code-digit stop conductor 
251, first, wiper 421 of the office register OR, 
bank contact 425; the associated jumper On 
the intermediate distributing frame IDF, the 
sixth impulse conductor, stop wipe 307 of the 
sending switch SEN, and stop relay 304 to 
battery. Stop relay 304 energizes over this 
circuit, and at airmature 321 closes a locking 

5 circuit for itself; places a shunt around the 
sending contacts 324 at al'mature 319 and at 
almature 326 completes the circuit of step 
ping magnet, 211 of the sequence switch S. 
Stepping imagnet 211 pulls up and moves the 
asSociated pawl into engagement with the 
next notch is the wiper driving ratchet wheel 
preparatory to advancing the wipei's 213 and 
214. At arnature 320 relay 304 disconnects 
magnet 305 from the start wire and connects 
it through the interrupter contacts 323 to the 
combined pick-up and restoring wiper 306. 
Accordingly, magnet 305 is now operated un 
der the control of wiper 306 and its self-in 
terrupting contacts 323 to bring the wipers 
306 and 30 around to their normal position. 
When the normal position is reached the Op 
eration of magnet 305 ceases and the circuit 
of the slow acting pick-up relay 303 is opened. 
This relay, however, does not fall back now 
on account of the fact that it is slow acting. 

in the selector S. Fig. 1 line relay 91 falls 
back responsive to each of the three above 
mentioned interruptions produced in its cir 
cuit by the sending apparatus of the director. 
Upon each deemergization, line relay 91 coin 
pletes at armature 52 a circuit through arma 
ture 54 and its working contact, Series relay 
93, series relay 94, and vertical magnet 75 to 
battery. By the operation of vertical magnet 
75 the wipers 65-67 are raised step by step 
until they coine to rest opposite the third 
level of bank contacts, and the vertical test 
wiper 6S is raised and brought into engage 
meat, with the third level test contact. (3). 
Relays 93 and 94 are energized in series with 
each other and in series with the vertical mag 
net 5, and, being slow acting, they maintain 
their respective armatures attracted through 
out the veitical operation. At a mature 55 
relay 93 opens a point in the automatic step 
ping circuit of vertical magnet (5. Relay 94, 
upon operating prepares a circuit for stepping 
relay 96 at armature 56, and at all nature 57 
opens a point in the circuit of rotary magnet 
77. 

Just before the vertical step of the switch 
shaft is completed, the of normal contacts 
79 and 63 close, and contact 63 completes a 
circuit of the stepping relay 96 which includes 

x 4.- : se ---v- i. it. . . . . . . 5G aid its yorking contact, vertical 
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interrupter contacts 4 of normal contacts 
63; and the rotary interrupter contacts (i. 
Relay 96 energizes and locks itself at a'na 
ure 59, and at ai'imature 60 3'epares the 
automatic stepping circuit. 
At the end of the vertical movement, re 

lays 93 and 94 ital back. Relay 94 closes at 
armature 57 a point in the circuit of rotary 
inagnet , and at armature 56 opens the in 
itial circuit of stepping relay 96, leaving this 
relay energized through its locking circuit 
which includes airmature 59 and its working 
contact. Relay 93, upon falling back, closes 
at airhature 55 a point in the automatic vei 
tical stepping circuit. 

From this point the operation depends 
upon whether the trunk line group) terminat 
ing in the third level of bank contacts of the 
selector S is busy of 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 106, Fig. 2, and this 
ground potential is extended through the ver 
tical test wiper 68 to relay 95. Relay 95 is, 
accordingly, energized and the stepping cir 
cuit is shifted from the rotary magnet 77 to 
the vertical magnet 75 through the series re 
lay 94. That heing the case, vertical magnet 
75 energizes fron ground on the grounded 
release trunk conductor 6, through the work 
ing contact and almature 60, airmature 58 and 
its Working contact, and series relay 94. 
The slow acting Series relay 94 energizes 
again in series with vertical magnet 75 and 
closes at armature 56 a shunt around the lock. 
ing airmature 59 and its working contact of 
the stepping relay 96, and at armature 57 
opens a point in the circuit of rotary magnet 
77 So as to prevent the premature operation 
of rotary magnet 77 at the end of the vertical 
stepping movement. By the operation of 
vertical magnet, 75, the wipers 65–67 are 
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, whereupon stepping relay 96 falls 
back and opens the circuit of vertical 
magnet 75 and the slow acting relay 94 at 
arnature 60. When this occurs, vertical mag 
net 75 falls back and at contacts 74 again 
completes the circuit of relay 96 from ground 
through amature 56 and its working contact. 
Relay 96, accordingly, energizes again but it 
does not close the vertical magnet circuit 
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 
ily the test contact associated with the fourth 
level, and relay 95 has, therefore, fallen back. 
Accordingly, the vertical stepping circuit is 
opened at airmature 58 and the 'otary step 
ping circuit is prepared. 

After a slight interval the slow scii 
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Jay 94 falls back; I'emoves the shtint from 
around the locking airmature 59 aid its work 
ing contact at ariliature 56; and at a 'nature 
57 coia)letes the ci; cilit of 'otary magnet 77. 
When this occu's iotary magnet 77 pulls up 
and advances the wipers 65 
lment with the first set of contacts in the 
fourth level, and, nea i? the end of its stroke, 
opens the circuit of stepping rejay 96 at the 
in Girl: te' contacts 76. When this occul's, 
relay 96 ialis back and opens a further point 
in is locking circuit at ar' 
aiianature (30 opes the circuit of rotary mag 
net i. iotary imaget, 7 thereupon falls 
back and closes its interrupter contacts, 62 
again. 
iron this point the operation depends 

upon whether the trunk tel'ninating in the 
first set of hill contacts in the fourth level 
is isy or idle. If it is idle, the test contact 

:d by test wipe; (36 is lung Founded and 
switching relay 97 energizes, seizing the 
ti’ink. Asslining, however, that the first 
t’tly) k is biasy, ground is encountered on the 
test contact thereot by test wiper 66, short 
circuiting the Switching relay 97 and again 
energizing stepping relay 93. Relay 96 again 
coupletes its lockiing circuit at al'mature 59, 
and at arnhattire (30 again completes the cir 
cuit of rotary lilaguet 7, whereupon the 
wipei's (35-37 are advanced another step. 
Tisai it 
Jet, 77 contintles as described until an idle 
trunk is reached, which tiuk, it will be as 
stined is the one comprising conductor's 
8 i-83. 
When this idle trailk is reached, switching 

'elay 97 being no longe' short cii'cited pulis 
up in series with stepping leay 96. Stepping 
relay 96, however, does not operate at this 

I the relatively high resist 
airce of switching relay 9. Upon energiz 
ing, switching relay 97 removes ground at 
is a tii'e () froin the lite relay alimatile 
52; it ope; is the fest circuit, and prepai'es the 
holding circuit at a mature 62, thereby 
grounding the test wiper (56 to make the 
seized tilink: ) isy illunediately; and at ai'ini 
it 1'es (31 at 34 it disconnects conductor's 5 
aid i front line relay 91 and extends them 
by way of wiper's 65 and 67 and conductor's 

- 5 

St and 83 to the liao relay 11t of the repeater 
i. iRelay i is V energizes over conductoi's 

1 and 83 and cioses at arisatire it 3 a circuit 
the 'elease iciay 112, which thereupon 

he'gizes and gioi inds the 'elease trunk coil 
c{or 82 at arinature 115. As a further re 
, (); its energization, relay ii.1 closes at 

. 

ai'i atti'e iis. 
!ctors, whei'eupon the distait. Se 
the office B is prepared for opei'a- 

the lisual manner. 

303 ialis back after a slight it terval 
respoilsive to the 'etuin to its no!'}}nal posi 
'clay 

67 into engage 

ature 59, and at 

nate operation of relay 96 and hag 

a bridge across the outgoing 

tie director, thesiow acting pick-up 

5 

tion of wiper 306, as above pointed out. At 
a 'liliture 318i'elay 303 opens the locking cir 
cuit of the sicw acting stop relay 304, and at 
ar, natui'e 325 it ope:ns the circuit of magnet 
21 of the sequence switch S', whereupon the 
vipei's 213 and 214 are advanced one step. 
Stop 'elay 304 falls back after a slight 

interval aid again connects the stepping 
magnet, 305 of the sending switch SEN to the 
start wit'e 233 at a "mature 320. According 
iy, the Second code digit 6 is transmitted in 
the same planner as the first code digit 3. In 
this case the transmission of impulses con 
tinues until the end of the sixth inieri'uption 
in the outgoing control circuit at the sending 
contacts 324 of magnet 305. At this time 
the wiper's 306 and 307 advance another step 
aid wiper 307 encounte's a ground potential 
on the bank contact in which the sixth in 
pulse stop coindi:ctoi' terminates. The cir 
c; it for stop rejay 304 at this time is as 
follows: Froal ground by way of wiper 214 
of the sequence switch S', the second bank 
coil tact, the second code digit stop conductor 
252, the second wiper 422 of the office regis 
tel' OR, bailk contact 426, the associated 
illner on the intermediate distributing 
: 'a e ii), the sixth impulse stop conductor, 
stop viper 30 of the sending switch SEN, 
and stop relay 304 to battery. Responsive to 
the rization of stop relay 304 the second 
code digit 6 is terminated in the same nail 

; 3: 

inci as the first code digit, 3 and the wiper's 213 
at 214 of the switch S are again advanced 
Ole step in the nanner heretofore described. 
Wipes' 244 grounds the third code-digit stop 
conductor 253. In the present case two code 
digits ai'e enough. Accordingly, the third 
and fourth bank contacts in the office i'egis 
tei Oi associated with the office D are not 
wit'ed to any of the impulse stop conductoi's 
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but are instead jumpered over to the skip 
conductor 417. That being the case when 
he third wiper 423 of the office register OR is 
grouilded over conductor 253, ground potein 
tiai is transmitted by way of bank contact 427, 
and the Self-interi'ipting contacts 212 to the 
stepping magnet 211 of the sequence switch 
S. Stepping inagnet 211 energizes and, be 
ing self interrupting, again falls back, there 
by advancing wipei's 213 and 214 another 
step. Wiper 24 grounds the forth code 
digit stop conductor 254 with the result that 
a circuit is closed through the fourth wiper 
424 of the office legister OR, bank contact 428, 
the associated DF iumper, and the skip coin 
ductor 417 for stepping magnet 211 again. 
Accordingly, the wiper's 213 and 214 ai'e auto 
inatically advanced another step, and wipei 
214 shifts the ground potential from the 
fourth code-digit stop conductor 254 to the 
first subscriber-digit stop conductor 261. 

10 

115 

20 

in the office i3, Fig. 8, the selector S raises 
its; wipe's opposite the sixth level responsive 
to the trains}}lission of the second code digit 6 
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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 extending to the se 
lector S. 
Returning now to the director, as the first 

subscriber-digit stop conductor 261, which 
leads to the wiper of the digit register DR-1, 
Fig. 6, is now grounded, the next digit to be 
transmitted is the first subscriber digit. This 
digit is transmitted in the hereinbefore de 
scribed 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-1 is stand 
ing. Upon the termination of this digit, 
wipei's 213 and 214 of the sequence switch S 
advance again with the result that ground 
potential is shifted from the first subscriber 
digit stop conductor to the second subscriber 
digit stop conductor 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 subscriber digits, which are registered 
on the digit registers DR-3 and Di2-4 are 
transmitted in the hereinbefore described 
R.G. 

At the end of the transmission of the fourth 
subscriber digit, wipers 213 and 214 of the 
sequence switch 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 inpulse con 
ductor 331. The impulse conductor 331 is 
open at this time in the director on account 
of the fact that the wiper 209 of the sequence 
switch S is standing on a dead contact. The 
impulse circuit is connected at its origin, 
however, to the switching relay 11 of the 
trunk circuit TC through armature 13 and 
its working contact of line relay 9. Accord 
ingly, switching relay 11 energizes over the 
impulse conductor and locks itself to the 
grounded Felease trunk conductor 6 at ar 
mature 19; it 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 and connects them to the conductors 
5' and 7 of the selector S, at the same time 
disconnecting conductors 5’ and 7 from the 
closed loop of the director. The established 
connection is now held up by the current flow 
over the calling line through the line relay of 
the repeater R. Fig. 2. 

i line relay 9 at the trunk circuit TC now 
falls back and opens the circuit of release re 
lay 10 at armature 12. Accordingly, release 
relay 10 falls back after an interval and re 
moves ground from release trunk conductor 
6 at ai'inature 14, leaving this conductor 
grounded, however, from the release trunk 
conductor 6. At a mature 15 relay to opens 
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the circuit 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 director is freed. Upon falling back, re 
lay 302 grounds at armature 312 the restoring 
conductor 332 of the sequence switch S. 
When this takes place, a circuit is closed 
through wiper 213 and the interrupter con 
tacts 212 for stepping magnet 211, with the 
result that the wipers 213 and 214 are ad 
vanced the remaining step to their normal 
position. At airmature 315 relay 302 g!'ounds 
the release conductor 335, thereby closing 
parallel circuits through the various of nol 
mai contacts of the home position switches of 
the director. For example, a circuit is closed 
through of normal contacts 412 for the 1'e- 
lease magnet 411 of the office register OR, and 
a circuit is closed through off normal contacts 
207 for release magnet 206 of the sequence 
switch S, similar circuits being closed for the 
release magnets of the digit registers DR 
1-DiR-4. The result is that the various re 
lease magnets energize, and the respective 
wipei's are restored to their normal positions, 
the circuits of the release magnets being then 
opened at the respective of normal contacts. 

in the office D, the selector S is operated 
opposite the desired level in accordance with 
the transmission of the first subscriber digit, 
which was previously registered on the digit 
legister DR-1, Fig. 6; the hundreds selector 
seized by the selector S is operated in ac 
cordance with the digit registered on the 
digit register DR-2 and transmitted as here 
in before pointed out; and the connector 
switch seized by the hundred selector in use 
is operated in accordance with the digits reg 
istered on and retransmitted from digit re 
isters DR-3 and DR-4 to finally extend 
the connection to the desired line in the office D. 
When the calling subscriber replaces his re 

ceiver at the termination of the conversation, 
the circuit of line relay 11 of the repeater 
R’ is opened. Line relay 111 falls back 
and at armature 114 opens the bridge across 
the outgoing trunk conductors with the re 
sult that he connection extending through 
the office D to the office B is released in the 
usual manner. At airmature 113 relay 111 
opens the circuit of the slow acting release 
relay 112, which deemergizes after an interval 
and removes ground from the release trunk 
conductor 82 at all nature 115. When this 
occurs, switching relay 97 of the selector S 
and Switching relay 11 of the trunk circuit 
TC fall back and the calling line switch is 
released in the usual manner. Upon the de 
energization of relay 97 of the selector S, a 
circuit is completed at armature 70 through 
armatures 52 and 54 at the off normal con 
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tacts 79 for release magnet 78, whereupon 
'elease anagnet 78 restores the wiper's 65-67 
to their normal position in the usual manner. 
The circuit of release magnet (8 is opened at 
off noi'nai contacts 79. 
The foregoing example serves to illustrate 

how the calls which are normally trunked 
fron office A to office D iy way of the C 
office are automatically rerotited through the 
of ice B by the group hinting selector S', Fig. 
1. It will be iderstood, of course, that in 
case the entire group of trunklines accessible 
to the third level of the selector S is not 
busy, thein thei'e is no ground potential on 
the chain conductor 69 with the result that, 
relay 95 is not energized at the end of the 
vertical movement. Accordingly, no auto 
natic vertical operation takes place, but, in 
stead, the regular rotary magnet, circuit is 
completed right away upon the falling back 
of relays 93 and 94. In this case the selector 
S selects an idle trunk in the third level, lead 
ing to the office C. For 
leading to the selector S. Accordingly, 
when the second code digit 6 is ti'ansmitted by 
the director as hereinbefore pointed out, the 
selector S raises its wiper's opposite the sixth 
level and selects an idle trunk extending to 
the office D, for example the trunk extending 
to the selector S. 

Call from, office A to office O. 
Assuming now that a calling subscriber in 

the office A desires to converse with a sub 
scrifier whose line terminates in office C and 
that, upon the removal of the receiver at the 
calling substation, the connection is extended 
through to the selector S, as hereinbefore de 
scribed. and that the director selector DS 
seizes the director shown in Figs. 3-6, the 
'aliing subscriber now dials the office digits 
assigned to the office C, followed by the four 
subscriber digits in the number, with the re 
silt, that the office register OR, Fig. 5, brings 
its wipei's 421-424 into engagement with the 
C office bank contacts 429–432, and that the 
digit register's DR-1-DR-4 are operated 
to register the subscriber digits of the num 
ber. - 

it will be noted that the first bank contact 
429 of the set allocated to the C office is cross 
conjected on the intermediate distributing 
fraine IDF to the special conductor. 455. Ac 
cordingly, when the stop-conductor-control 
wiper 214 of the sequence switch S is 
grounded at the end of the rotary movement 
of the office register Oli, upon the sequence 
switch S passing into third position, a cir 
cuit is closed over the first code digit stop 
conductor 25i, wiper 421, bank contact 429, 
the associated jumper, special conducto. 455, 
and the normally closed contacts conti'olled 
by armature 404 for the special relay 401. 
This relay thereupon pulls up and locks itself 

example, the trunk 

in before 

stop conductor 

special conductor 

7 

to the gi'ot inded conductor 334 at arulatire 
404, at the Saale time opening its initial cir 
cuit, so as to pi'event the locking ground po 
tential from remaining permanently on the 
special conductor 455; extends the special 
condictor 455 at armature 405 through the 
junipei' 456 to the thirti in ulsa stop con 
diction to control the Sending out of the first, 
code digit 3; and at airinatire 417 prepares 
a circuit for the special cut-of relay 3) . Fig. 
4, which latter circuit is closed only in case 
the selecto' S, Fig. i., is a tonatic: y raised 
to the fourth level responsive to a busy coin 
dition of all the third eve trinks as will 
he'einafter appear. - 
From the foregoing it may be seen that as 

the first code digit stop contictor 251 is now 
connected through the circuit above traced, 
including the special condictor 45.5 and 
a 'innature 405 and its working contact to the 
third impulse stop conductor, the first code 
digit to be transmitted is the code digit 3. 
When this ti'an:inisison takes place the selec 
to S. Fig. 1 raises its wipei's opposite the 
third level of contacts in the manner here 

described. Asst liming now that 
there is at least one idle trunk in the third 
evel, the vertic: test relay 95 of the selector 
S is not energized at the end of the vertical 
novement and the rotary movement coin 
lmences as soon as relays 93 and 94 fall back. 
AsSilming that the trunk comprising con 
dictor's 1-73 is the one selected, the con 
nection is extended through to the repeater 
R on the energization of switching relay 
97 which takes place when the idle trunk is 
reached. Accordingly, line relay 101 of the 
repeater R pulls up and closes a bridge across 
the outgoing trunk conductor's at al'mattire 
104, with the result that the selector SP, Fig. 
8 is prepaired for operation in the usual man 
ne'. At alimature 103, line relay 101 closes 
a circuit for release relay 102 which there 
upon energizes and slaces ground on the re 
lease trunk concil ictor 72 at a'nature i05. 
At armati'e 106, relay 192 cioses a point in 
the chain circuit for supplying ground to 
the vertical-text chain conductor 69. 

In the director, the sequence switch S is 
advanced one step in the usual mannel at 
the end of the transmission of the first code 
digit 3, and wiper 214 removes ground froi: 
the first code digit stop conductor 251 and 
extends it instead to the second code digit 

252. The secondi code digit, 
stop conductor 252 is connected thro:gh the 
second wiper 422 of the office register (OR, 
bank contact 430, the associated ): jiper, 

resting contact, and the associated juniper 
to the skip conductor 417. The resili is that 
the wiper's of the sequence switch S are 
autoliatically advanced in the hereinbefore 
described manner and the ground potential 
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is removed from the Second code digit stop 
conduction 252 and placed. On the thii'd code 
digit stop conductor 253. 
As the second code digit position is skipped 

in the above maine, the third cede digi 
condictor 253 is the Gine over which w 
inission of tie second code digit is controllied. 
Accordingly, when the said cc 53 is 
grounded, the gi'eund connection is extended 
through wiper 423 of the office registei' Gr, 
bank contact, 431, and the associated i) 
jumper to the fifth impulse stop cond Ector. ) 

-: IS Accordingly, the seconti digit transmit 

i 

responsive to the trails 
code digit 5 and sel 
Sands selector. 

in the director, when the wipes of the se v 

quence switch S are advanced one step at the 
end of the transmission of the second code 
digit 5, the fourth code digit stop conductor 
254 is grounded whereupon a circuit is ciosed 
through wiper 424 of the office 'egiste: Oil, 
bank contact 432, the associated 
and the skip conductor 417 for the step 
magnet 211 of the sequence switch S. 
the result that the wiper's 213 and 214. are 
automatically advanced one step and ground 
is extended to the first Subscriber digit stop 
conductor 26. 
From this point, 

paratus is the same as 
A r 

- - - - the ap on the operation of 
described he'einbefore. 

Accordingly, the director trainsmits the sub 
scriber' (i in the number' in the usual han 
iner after which it switches thirough and is 
released. The established talking connection 
is released in the usual nannel winein the call 
ing subscriber replaces his receiver. 

S. 

Assuming now C 
Subscribe in office Ysires to call the Sub 
scriber in office C. all the rinks accessible to 
the selector 3, Fig. 1, oil the third level are 
busy the Selector S is first operated from the 
director and is then automatically operated 
to raise the wipers 65-67 
ated position opposite the t 
tacts to a position opposite the fourth level 
of bank contacts in the hereinbefore de 
Scribed imanier. In this case, as before, the 
selector S starts rotating and selects an idle 
trunk in the fourth level. 

ird level of con 

When the four: level of bank contacts is 
eached tie fourth level shaft, Spirings lace reached, i.e. iOlli'i in evej Sina at Spilings place 
ground on the special conductor 21, and since 
the special relay 401 in the director, iFig. 5, 
is operated, a circuit is ciosed for the special 
cut-off relay. 301, Fig. 4, as follows: From 
the ground by Way of the fourth level shaft 
springs of selector S, Fig. 1, conductor 2i, 
working contact, and ar:nature 27, wiper 32 

7, working contact 

cial 

i. conductor 3. and airlina. Élie 
417 of relay 401, Fig. 5, the jumper connected 
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etween terminals 453 and 451, conductor 118, 
and the special cut-of 'elay 301 to battery. 
Responsive to the closure of this circuit, re 
lay 301 operates and locks itself to ground at 
armature 311 through the working contact 
and armature 313 of release relay 302. At 
arliature 310 elay 301 opens the start con 
ductor so as to prevent further sending oper 
ations from taking place; it opens the out 
going control circuit at armature 308, there 
by releasing the partly established connection 
including the selector Sand the selector on the 
distant end of the trunk line seized by the 
selector S; and at armature 309 relay 301 dis 
connects the impulse conductor 41 fi'oin the 
branch leading to the wiper 209 of the se 
quence switch S and connects it through the 
Sinal condenser 322 to the common busy sig 
nalling lead associated with the busy ma 
cline. Accordingly, busy tone current is 
'aasnitted back over colductor 41 to ama 

tlire 13 and its working contact of the trunk 
circuit TC and is there placed on the calling 
line though the Small condenser 8 and the 

t and armature 20. Yhen the 
Suscriber hears this busy tone he is 

ed to replace his receiver, whereupon 
e and release relays of the trunk circuit 

rf back with the result that the seizing 
line switch is freed and the switching relay 
25 of the director selector DS falls back and 
frees the director with the hereinbefore de 
SC l, results that the component parts of 

l'ector are restored to nonnai in the 
usual inhainner. 
The foregoing arrangement is the pre 

ferred one to dispose of “A” to “C” calls 
when the “A” to “C” trunks are busy in case 
the group of trunks from the B office to the 
C office is a relatively small group of trunks, 
and cannot therefore carry any appreciable 

- ional load. It will now be assumed, 
p: ratively large group of trunks and it can 
carry, in a did tion to the regular B to C 
traffic, extra traffic directed to the C office 
from the A office at such times as all the 
trunks running directly from the A office to 
the C office are all busy. This situation may 
arise in case extra trunks are actually in 
stated between the B and C offices to take 
are of the above contingency, or it may be, 

is often the case, that the peak load from 
office to the C office occurs at a time 

trunks from B to C (which at the 
heir peak load are all in use) are 

carrying a light load and that the trunks can 
carry some extra load on this account. In 
any event, in case the B to C trunk group, can 
handle A to C &rafie, the jumper between the 

$51 and 453, Fig. 5, is out and a terminais 451 
juniper is in between the terminals 

453 and 452. Accordingly, when the C 
office is 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 301, Fig. 4, in this case as 
in the one described. Instead 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 springs which extends as 
previously traced as fa: as A. contact 453, Eig. 
5 fron which point it now extends through 
the new jumper between terminals 453 and 
452 to battery through the special code con 
trol Felay 402. Relay 402 now pulls up and 
disconnects conductor 454 from the skip con 
ductor and connects it instead through the 
Working contact of al'mature 403 to the 
fourth impulse stop conductor. Accord 
ingly, when the sequence switch S' advances 
responsive to the falling back of the slow 
acting pick-up relay 303, (which it does in 
the manner pointed out he'einbefore) and 
places ground on the second code digit coin 
ductor 252, the second code digit position is 
not skipped as in the preceding case, but in 
stead the fourth impulse stop conductor is 
grounded to predetermine that the next code 
digit is transmitted, that is, when, after the 
seilding operations have 
wipe 307 of the sending switch SEN lands 
on the bank contact in which the fourth in 
iiilse stop conductor terminates, stop relay 
304 energizes over the following circuit: 
Fron) 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 422 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 307 of the Send 
ing switch SEN 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 next 
digit commences. 
In the office B, Fig w a 

sponds to the second code digit 4 to raise its 
wiper's opposite the fourth level and to Select 
an idle trunk therein. For example, the 
trunk extending to the C office and terminat 
ing in the selector S. 

In the director, the next code digit 5 is 
now transmitted in the manner hereinbefore 
described as the sequence switch S is now in 
its third position. Accordingly, the Selector 
S3 in the C office, Fig. 8, raises its wipei's to 
the fifth level and selects a local thousands 
selector in the hereinbefore described man 
e. 
Obviously the transmission of the regis 

again started, the 

Fig. 8, the selector S' re 

9 

tered thousands digit now takes place in the 
Same main Bei as described hereinbefore. 

- Call from office A to office E. 
Considering now the manner in which a 

('aii originated in tie A office and intended for 
; : )-('i'ibei" in the E office is handled, it may 

65 

70 

be seen upon reference to Fig. 8 that the same 
in tube' of code dig 
is xyle; the C 
that the only difference between the codes of 
the C office and the E office is that whereas the 
final code digit on calls to the C office is the 
digit 5, the final code digit when the E office 
is called is the code digit 2. It will be seen 
furthel' that since the calls from the A office 
to the C (fice are a handled through the C 
office and that the thousands selectors in the 
E (fice are accessible to the same office selec 
to's 3° and S. to which the thousands selectors 
in the C office are accessible, the special ar 

its is required in this case 

rangement hereinbefore described with refer 
eace to handling calls to the C office are ap 
plicable to the E office. For example, when 
the director transmits the first digit 3 in the 
code 32 necessary to trunk the call to the office 
E, the selector S raises its wiper's opposite the 
third level of bank contacts and completes 
the connection to a selector in the Coffice, such 

offic is called. It will be noted 
5 
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as the selector S', provided there is an idle 
tank 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. However, ii) case all the third level 
trunks are busy, the selector S in the A office 
is automatically operated to the fourth level 
and it selects an idle trunk to the B office, 
for example, the trunk extending to the selec 
to S'. In this case, as in the case of a call 

100 

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. 

It may be seen from the diagram, Figs. 7 
and S. that the office E is more or less an out 

105 
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lying office. Accordingly it may be readily 
supposed that this is a relatively 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 changed from time to time as the traffic 
conditions change. This situation has been 
taken care of by providing in the director 
shown in Figs. 3-6 suitable metering arrange 
ments, later described, for registering the 
number of calls directed to the E office. It 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 433 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 
429 of the set belonging to the C office is cross 
connected. Therefore, on calls to the E office 
relay 401 pills up and operates armature 417 
just as described hereinbefore on calls to 
the Coffice. 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. Accordingly, the 
second code digit position on calls to the E 
office 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 may be used to take care of 
as many offices as desired that are reached 
through the first mentioned office. 

It will be noted that Fig. 5 shows a meter 
M. This meter is used to legister the number 
of calls directed to the E office. It is for this 
purpose associated with the special termi 
nals 441 and 442. It will be noted 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 CR is grounded by 
the sequence switch S on a call to the E 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 gFOUnd. 
on conductor 444, which is extended to the 
special terminal 442 and from then by Way of 
the associated IDF jumpei to the second in 
pulse stop conductor so as to terminate the 
last digit 2 in the usual manner. 
What is claimed is: 
1. In a multi-office telephone system, four 

offices, trunk lines from the first office to the 
second office, trunk fines from the second 
office to the third office, trunk lines from the 
first office to the fourth office, trunklines from 
the fourth office to the third office, switching 
mechanism in the first office responsive to a 
predetermined digit for 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 trunklines from the second 
office to the third office, 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 predeteriained digit 
for further extending the said connection 
from the fourth office to the third office by 
way of one of said trunk lines, and a register 
sender in the first office for tiransmitting the 
digits to operate said Switching l}lechinish, 

2. In a telephone system, a plurality 
offices, trunk lines interconnecting said offices 
switching mechanism in the first of said of 
fices responsive to a predete’: nined digit for 
extending a connection from the first office to 
the second office by way of one of said trunk 
lines in case one is idle, means associated with 
said mechanism Fesponsive to a busy condi 
tion of the trunk lines connecting the first 
office with the second office for extending the 
said connection by way of one of said trunk 
lines to the third office, and a register sender 
in said first office for controlling said switch 
ing lechanism. - 

3. In a telephone system, a plurali: 
fices, trunk lines interconnecting said offices, 
switching mechanism in the first offee 'espon 
sive to a predetermined digit to extend a con 
nection to the second office, means, 
with said mechanism, responsive to a bus 
condition of the trunk lines connecting the 
first office With the second office to extend th: 
said connection by way of a trunk line to th: 
third office, and means responsive to the op3i'- 
ation of the last named means, controlled in 
accordance with the final destination of the 
call, operative to give the calling subscribe; 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 transmitting digits: 
to trunk the call to its destination, all ineans 
in Said register-transmitter responsive to a 
busy condition of one of the inter-office 
trunk groups encountered for altering the 
untransmitted part of the digit connbination 
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 mechanisin in the first 
office controlled by said sending mechani:}; 
to extend a connection to the second office 
in case there is an idle trunk, means asso 
ciated with said mechanism responsive to : 
busy condition of the trunk lines from the 
first to the second office 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 a call director, registering mech 
anism, sending mechanism conti'ollable 
thereby to transmit a plurality of digits, 
means for canceling one of said digits, and 
a relay energized responsive to the t'aas 
mission of a preceding digit for 'endering 
said canceling means ineffective to cancel 
said one digit. 

7. In a telephone system, a selector hav 
ing a group hunting movement effective it a 
selected group is busy, a director fol' 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 for automatically increasing the nun 
ber of digits in the code in case sail group 
hunting movement, takes place. 

9. 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 responsive if all 
trunks in said group are busy for causing 
said first switch to automatically select an 
other group of trunks, and means l'espon 
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 responsive 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 digit in the code. 

11. In a telephone system, a selector, a 
director for controlling said selector and 
other selectol's 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 

11 

in such case for revising the remaining por 
tion of the code before transmission, 

13. In a telephone systein, a selector, a di 
rector for controlling said Selector and other 
selectors in accordance with a predetermined 
code, lineans inorinally effective to cause said 
director to skip a possible code digit, a non 
skip relay, and means in said selectoi' for 
controlling said relay. 

14. In a telepione systein, a selector, a di 
recto; for controlling said selector and other 
selectors in accordance with a predetermined 
code, means normally effective to calise said 
director to skip a possible cide digit, a non 
skip relay, and means for operating said re 
lay in case said selector is operated to seiect 
a busy group of tilinks. 

15. In a telephone system, a plurality of 
offices, trunk lines interconnecting said of 
fices, switching mechanisms in said offices, a 
director for registering and transmitting 
digits to trunk the call to its des 
switching mechanisia in the first office be 
ing responsive to a digit set up on said di 
lector for extending a connection fi'oin the 
first to the second office by way of one of 
said trunk lines if one is idle, meals 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 
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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 trunk 
lines to its destination. . 

16. In a telephone system, a first office, a 
second office, two tandern 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 trunks 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 
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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 30 
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sponding to different exchanges, ind means in 
said selector for causing said director to 
change One of said codes. 

19. In a telephone systein, a register sender 
for registering a designation and retransmit 
ting in accordance there with a predeterained 
digit combination, and means foi' altering 
said combination of digits after the trainsanis 
sion of the first digit. 

20. In a telephone systein, 
second office, a third office, trunks 
each office with the other two, a register send 
er in the first office normally effective for rout 
ing calls from the first office to the second 

a first office, a 
connecting 
St. 

5 office by way of the trunk connecting the two 
offices, means effective independent of control 
from said sender when all of the trunks con 
necting the first office with the second office 
are found unavailable to route calls intended 
for the second office to the third office, and 
means in the sender thereafter operable to 
control the routing of such calls fro; the 
third office to the second office. 

21. In a multi-office telephone systein, a 
register sender for registering a telephone 
number and for transihitting digit impulses 
to trunk the call to its destination, and means 
effective when all the trunks leading directly 
to the desired office are busy for altering said 
sending apparatus after it has transmitted 
the first code digit so that it will transilit 
inpulses to route the call to its destination 
over a different inter-office trunk by way of an 
intermediate office. - 

22. In a telephone system, a register send 
er, means for registering groups of digit in 
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pulses in said sender, means in the sender for 
ti'ansnitting groups of impulses correspond 
ing to the inaptises registered, and means in 
said sender effective responsive to the trans 
inission of the first registered digit under pre 
deterilined conditions for automatically 
chainging the remaining number of digits to 
be transmitted. 

23. in an autoignatic telephone system in 
citiding a number of exchanges interconnect 
ed by trunks, a register Sender, a device direc 
ively controlled by the sender, and means in 

2ndent of said sender for controlling said 
after its operation by the sender to all 

toiatically deviate calls between two ex 
changes through a third exchange in case all 
of the trunks connecting the two exchanges 
are busy, and means controlled by said device 
i'esponsive to its automatic deviation for re 
vising the l’emainder of the code to be trans 
initted by the sender. 

24, in a telephone system, a register send 
ei' for registering and retransmitting in ac 
cordance there with a pledeterinined digit 
collabiination, a selector directively controlled 

sendel' to select a predetermined trunk 
group in accordance with the first digit of 
id coalbination, and lineans in Said sender ef 

fective in case said selector automatically se 
lects a different trunk group respensive to 
the tails))lission of the first digit of said com 
bination for altering the said digit combina 
tion. - 

in witness whereof, I hereunto subscribe 
nly name this third day of June. A. D. 1925. 

LEONARD L. RUGGLES. 
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