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Patented Apr. 26, 1932 1855,724 

UNITED STATES PATENT OFFICE 
MARTIN L, NELSON, OF PARK RIDGE, ILLINOIs, ASSIGNOR, BY MESNE. AsSIGNMENTs, 

TO ASSOCIATED ELECTRIC LABORATORIES, INC, OF CHICAGO, ILLINOIs, A CORPO 
RATION OF DELAWARE 

original application filed July 6, 1922, serial No. 578,175. Divided and this 
1927. serial No. 203,086. 

The present invention relates in general to 
multi-office telephone systems, but more in 
particular to systems of this character in 
which registering mechanism is employed 
for registering telephone numbers as they 
are called, in combination with translating 
and sending mechanism for routing the calls 
to their destinations, and the main object 
is to produce a new and improved “director”, 

0 which may be considered as an improvement on the director shown and described in the 
British Patent 194,580. Although, as stated, 

- O 

5 

50 

the invention is applicable generally to multi 
office systems of the type mentioned, as to a 
large number of features it is especially 
adapted for use in a multi-office system com 
prising both automatic and manual offices. 

It is common practice, when converting a 
multi-office manual system to automatic 
operation, to replace the manual equipment 
by automatic equipment one office at a time, 
the transition period often extending over 
a period of several years. Accordingly, dur 
ing the time when some of the offices are 
being operated automatically and others 
manually, arrangements must be made 
whereby the entire system may operate as a 
unit. The director shown in the present 
application is designed for use in an auto 
matic office of a mixed office multi-office sys 
tem comprising two or more automatic offices, 
an individual line manual office, and a party 
line manual office. Calls are trunked from 
one automatic office to another according to 
standard automatic practice, while calls from 
an automatic office to the manual offices are 
preferably handled by calls indicating ap 
aratus adapted to display the called num 
ers to operators according to the general 

principles set forth in the U. S. Patent 
1475,590, granted Nov. 27, 1923 to Martin 
and Willis. - 

In a complex system of the foregoing char 
acter it will generally happen that the tele 
phone numbers are not uniform throughout 
all the offices as to the number of digits, and 
a special object of the invention, therefore, is 
the provision of a director which is adapted 
to set up connections to various offices of the 
type mentioned irrespective of the number 

MULTIOFFICE TELEPHONE SYSTEM 
application filed July 8, 

of digits in the telephone numbers. . While 
various kinds of numbers may be taken care 
of, a system will be assumed by way of ex ample, in which the numbering scheme for 
each of the automatic offices is laid out ac cording to the jack per station plan, accord 
ing to which plan the subscriber's num 
ber comprises only four digits, whether the 
subscriber is a party line subscriber or an 
individual line subscriber; in which the 
party line manual office numbering scheme is 
such that each subscriber's number comprises 

S5 

four digi for determining the called line 
and a sired subscriber on the called line; and in 
which the individual line manual offices are 
equipped with the same kind of call indi 
cators at the incoming call indicator 'B' 
positions as are used in the party line manual 
offices, which call indicators require five 
digits to be called in the subscriber's number 
before the number is displayed to the oper 
ator. In the individual line manual offices, 
the fifth digit lamps are removed from the 
call indicators and the fifth digit dialled has 
no function other than to switch the indicator 
into position to display the four digits of 
the subscriber's number to the operator. 
The above arrangement allows the standard 
five digit call indicators to be in each office 
of the system, which from a manufactur 
ing standpoint alone, is a considerable ad 
vantage. 
In the director, suitable circuit arrange 

ments are made such that, when the callis going to an automatic office, the four digits. 
of the subscriber's number are dialled and 
the director is cut off; when a call is going 
to a party line manual office, the five digits 
of the subscriber's number are dialled, 
whereupon the director is cut off as before; 
and when a call is being extended to an in 
dividual line manual office, the four digits 
of the subscriber's number are called, and 
for the purpose of switching the call indi 
cator through, the digit 1 is added by the 

fth digit for determining the de 
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director, whereupon the director is cut off 
as before. 
Another object of the invention is to pro 

vide, means whereby the director is auto 00 



matically cut off and the connection switched through to the first selector, if no dialling 
occurs during a predetermined interval, this 
being done under the assum tion that since no digits are dialled, the subscriber's line is accidently short circuited or grounded and, 
consequently, that the seizure of the director 
was not due to the subscriberinitiating a 
call; and whereby if no dialling occurs 
during a predetermined interval after the 
subscriber has dialled one or more digits, 
the call is trunked through automatically by 
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the director to the monitoring operator. . 
A further object is the production of cir 

cuit arrangements, whereby the office register 
of the director is automatically rotated one 
step upon the calling of the digit 0, which 
is the digit dialled when the long distance 
operator is desired, so as to place, the di 
rector in condition to send out the code necessary to trunk the call to the long dis tance operator. 
The features pointed out aboye are claimed in my application, Serial No. 578,175, 

filed July 6, 1922, of which the present appli 
cation is a division. The features claimed 
in this divisional application include the provision of new and improved circuit 
arrangements for use in connection with a director system whereby service is given to 
automatic paystation lines. 
Another object is the provision of circuit arrangements, whereby a paystation sub 

scriber may call the long distance, operator 
without depositing a coin, but cannot ob 
tain connection with a subscriber's line with out first depositing a coin, the circuit al 
rangements being such that the call is 
trunked through immediately to the moni 
toring operator, in case the first digit dialled 
by a paystation subscriber is other than 0, 
unless he has deposited a coin. 
A still further feature is the provision of 

circuit arrangements, whereby the same di 
rector may be used by subscribers on paysta 
tion lines and by subscribers on other lines, 
and whereby the director is rendered fully operative automatically independent of any 
act performed by a subscriber when he is call 
ing from any line other than a paystation 
line. wa 

The other features relate principally to cir 
cuit improvements and will become apparent 
upon a further perusal of the specification. 

Referring to the drawings, Fig. 1 shows a 
paystation line extending from the paystation 
telephone A to the individual line switch C in 
the exchange; Fig. 2 shows a paystation re 
peater R accessible to the line of substation A, 
and a secondary switch SS which has access 
to a plurality of directors; Fig. 3 shows an 
ordinary station A' line, individual line 
switch C, a repeater R' accessible to the sub 
scriber's line switch C, the secondary switch 
SS', individual to the repeater R', and hav 

1,855,724 
ing access to the same directors as the second 
ary switch SS, Fig. 2, and a first selector D 
associated with the repeater R'; Figs. 4–7, in 
clusive, show the improved director; and Fig. 
8 is a layout showing how Figs. 1 to 7, inclu sive, join together. 
The automatic substation A, Fig. 1 has the 

usual talking, signalling, and switch control 
instrumentalities, and being a paystation tele 
phone, has coin controlling and coin con 
trolled mechanism. The substation A, Fig. 
3, is similar to the substation A, except that 
the circuit is somewhat simpler and no coin mechanism is provided. 
The line switch C, Fig. 1, in which the line 

of substation A terminates is of the well 
known rotary type in which the wipers have 
no normal position and move in a forward 
direction only. The line switch C, Fig. 3, 
is identical with the line switch C. 
The repeater R, Fig. 3, which is inserted 

in the trunk ahead of the first selector D, is 
provided for the purpose of repeating the 
number dialled by the calling subscriber into 
the director and for rebeating from the di. 
rector into the automatic switches. The re peater R, Fig. 2, is similar to the repeater R' 
with the exception that the repeater R, being 
a paystation repeater, has arrangements for 
deferring the grounding of a certain conduc 
tor in the director trunk until the calling sub 
scriber has deposited a suitable coin. The 
repeater R has also the usual arrangements 
for collecting or refunding the coin when the 
calling subscriber hangs up. 
The secondary switch SS, Fig. 2, is me 

chanically identical with the line switch C 
or the line switch C, and has its circuits suit 
ablv arranged for selecting an idle director 
when the trunk with which it is associated 
is seized. The secondary switch SS is mo 
chanically identical with the secondary switch 
SS and has practically the same circuit. Such 
differences as exist will become apparent when 
the hereinafter given detailed description is read. 
The secondary switches SS and SS', to 

gether with the other secondary switches in 
the same secondary group, have access to a 
plurality of directors such as the one shown in 
Figs. 4-7, inclusive, by way of four conductor 
trunks such as the one comprising conductors 
101-104, inclusive. The director accessible by 
way of this latter trunk comprises, in addi 
tion to various controlling relays, the master 
digit controller MDC, Fig. 4: the office reg 
ister OR. and the intermediate distributing 
frame IDF. Fig.5: a sequence switch S. Fig. 
6: the fligit registers DR-DR1, inclusive, 
Fig. 7; and the sender which comprises cer 
tain relays shown in Fig.6 and the counting 
relays shown in the lower part of Fig. 7. 
The master digit controller MDC, Fig. 4. 

is mechanically a so-called minor switch and 
has a pair of wipers 253 and 254 which are 
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moved in a forward direction by stepping 
magnet 251, and which are released to normal 
by release magnet 250. Of normal contacts 228 are provided for the purpose of opening 
the circuit of release magnet 250 when the wipers reach normal position. The digit reg 
isters DR-DR, inclusive, are each mechani 
cally identical with the master digit con 
troller MDC, with the exception that the wip 
ers of the digit registers are normally out of 
engagement with their associated bank con 
tacts, whereas the wipers of the master digit 
controller are normally in engagement with 
the first associated bank contacts. A further 
difference is that each of the digit registers 
is provided with only one wiper and each has 
an extra pair of of normal contacts, as shown. 
The office register OR, Fig. 5, is a Strowger 

switch of the vertical and rotary type, having 
20 

25 

30 

100 sets of contacts arranged in ten horizon 
tal rows or levels. This switch is directively 
controlled in its vertical and rotary move: 
ments by impulses delivered to its vertical and rotary magnets by way of the master digit 
controller MDC. This office register is pro 
vided with four wipers 260-263, inclusive, 
which have access to each of the 100 sets of 
bank contacts, of which four sets are shown. 
The vertical, rotary, and release magnets of 
the switch are indicated by the reference char 
acters 229-231, inclusive, respectively. This 
switch is provided with an of normal combi 
nation comprising spring 232 and its upper 

35 

40 
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contact and also the normally open contacts 
controlled by spring 232. The normally open 
contacts controlled by spring 232 are adjusted 
to close when the switch wipers are raised 
opposite the first level of bank contacts. 
Spring 232, however, does not break away 
from its associated lower contact and come 
into engagement with its upper contact un 
til the wipers of the switch are raised oppo 
site the second level of bank contacts. This adjustment enables circuit arrangements to 
be made, whereby the switch is released each 
time it comes to rest opposite the first level 
of bank contacts, which level of contacts is 
left dead and does not correspond to any office 
numbers. The switch OR is provided also 
with the tenth level spring combination com 
prising springs 233-235, inclusive, which are 
operated by the switch shaft when the lat 
ter is raised opposite the tenth level of bank 
contacts. The bank levels 2-9, inclusive, of 
the office register OR are wired to sets of ter. 
minals on the left handside of the frame IDF. 
The first level, as before stated, does not cor 
respond to any office numbers and, conse 
quently, is not wired up to the IDF. Of the 
tenth level of bank contacts, only the first 
set is wired to the IDF, the nine remaining 
sets not being used in this particular case. . 

65 

The ten impulse conductors comprising 
conductors 291.300, inclusive, together with 
the special conductors 301-306, inclusive, are 

terminated on the right hand side of the IDF, 
and each may be multipled to as many con 
tacts as desired in order to facilitate the run-' . 
ning of any desired number of jumpers to 
each conductor, only one contact for each 
conductor being shown. The ten impulse 
conductors represent the digit impulses, the 
last figure in the reference character applied 
to each conductor indicating the number of 
impulses the conductor-represents. - 
Of the special conductors 301-303, inclu 

sive, conductor 301 is the switch conductor 
and is used to switch the director through 
when the number called is not a subscriber's 
number, such as, for example, when the long 
distance operator is being called by the di. 
rector, by dialling 46. 
Conductor 302 is the automatic office dis 

criminating conductor and, accordingly, a 
jumper is run to it from the iourth bank con 
tact of each set of contacts that represents 
an automatic office, so as to place the director 
in condition to send properly and switch 
through at the right time, the director be 
ing set so as to add the digit 1 to the indi 
vidual line manual numbers so as to switch 
the call indicators in the individual line man 
ual offices after the four digits of the num 
ber are dialled. 
The fourth contact in each set of contacts 

that represent a manual party line number 
isjumpered to conductor 303, so as to place the 
director in condition to receive and send 
out the digit corresponding to the desired 
station on the called party line. - 
Conductors 304-306, inclusive, are the usual 

skip conductors and are provided for the pur 
pose of causing the sequence switch S, Fig. 6, 
to advance automatically past the second, 
third, and fourth positions, respectively, 
when jumpers are properly run to those con 
ductors. 
The sequence switch S, Fig. 5, is a step by 

step rotary switch of the type in which the 
wipers move in a forward direction only, and 
in which the wipers are advanced when the 
stepping magnet retracts its armature rather 
than when the stepping magnet attracts its 
armature. 
In the drawings the slow acting relays are 

denoted by shading the lower portion of their 
cores, or by making the upper portion of 
their cores solid black, depending upon 
whether the relay is merely slow to release 
or is also slow to operate. The shaded por 
tion on the lower end of the core of a relay in 
dicates that that relay is slow to release after 
its circuit is opened, but is not appreciably 
slow to operate upon a closure of its circuit. 
On the other hand, a solid black portion on 
the upper end of the core of a relay indicates 
that that relay is slightly slow to pull up after 
its circuit is closed, in addition to being slow 
to release after its circuit is opened. The general object and scope of the inven- . 
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tion having been set forth in general in the 
foregoing, the operation of the equipment 
shown will now be described more in detail. 
For this purpose, it will be assumed first that 
the subscriberat substation. A desires to call 
a subscriber whose number is 5678, and whose 
line terminates in the office, the first two let 
ters of which are numerically equivalent to 
91, it being understood, of course, that the 

o letters of the alphabet appear on the sub 
scribers calling devices and that the sub 
scribers dial the first two-letters of the office 
alle, 
When the receiver is removed at substa 

stion A', a circuit is closed over the associated 
line conductors for relay 111 of the line 
switch C. Relay 111, upon energizing, 
closes a circuit for switching relay 110 and 
stepping magnet 112 in series at armature 

2011, and at armature 116 connects test wiper 
119 to the junction of relay 110 and magnet 
112. In case the trunk upon which the 
wipers of the line switch Care standing is 
idle, the latter operation has no effect and 

25 switching relay 110 energizes immediately. 
However, assuming the trunk upon which 
the wipers are standing to be busy, switching 
relay 110, being short circuited by the ground 
potential which is present on the test con 

30 tact thereof, does not energize, and the switch 
wipers 118-120, inclusive, are automatically 
advanced step by step in search of an idle 
trunk by the buzzer like action of stepping 
magnet 112. When an idle trunk is reached, 35 which trunk it will be assumed is the one 
comprising conductors 121-123, inclusive, 
switching relay 110, being no longer short 
circuited, energizes in series with stepping 
magnet 112, stepping magnet 112 not ener 
gizing at this time on account of the high 
resistance of switching relay 110. Upon en 
ergizing, switching relay 110 opens the test 
circuit and prepares the holding circuit at 
armature 114, thereby making the seized 
trunk busy immediately, and at armatures 

40 

113 and 115 disconnects the conductors of the 
calling line from the winding of line relay 
111 aid ground and extends them by way of 
wipers 118 and 120, trunk conductors 121 and 

50 123, and the resting contacts of armatures 
131 and 134 and said armatures to the wind 
ings of line relay 125 of the Ele R’. 
Line relay 125, upon energizing, closes a cir 
cuit for line relay 137 of the secondary switch 
SS at armature 128. Relay 137, upon en 
ergizing, disconnects release trunk conductor 
122 of the repeater R' from release trunk 
conductor 161 of the selector D, and places 
ground on the former at armature 141, there 
by establishing the usual holding circuit for 
the line switch C beforeline relay 111 has had 
time to deenergize; closes a circuit for switch 
ing relay 138 and EPE magneti47 in series 
at armature 140; and at armature 139 connects 

(5 test wiper 149 to the junction of switching re 

5 5 

O 
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lay 138 and stepping magnet 14, Incase the 
trunk upon which the wipers of the switch are 
standing is idle, the last mentioned opera 
tion does not have any effect, and switching 
relay 138 energizes in series with stepping 
magnet 147. However, assuming the trunk 
upon which the wipers are standing to be 
busy, switching relay 138 is short circuited 
by the ground potential which is present on 
the test contact thereof, and the wipers 
148-151, inclusive, are advanced step by step 
in search of an idle trunk by the buzzer like 
action of stepping magnet 147. When an 
idle trunk is reached, which trunk it will be 
assumed is the one comprising conductors 
101-104, inclusive, test wiper 149 encounters 
an ungrounded test contact and switching 

70 

80 

relay 138, being no longer short circuited, 
energizes in series with stepping magnet 147. 
Stepping magnet 147, however, does not en 
ergize at this time on account of the high re 
sistance of switching relay 138. Upon en 
ergizing, switching relay 138 opens the test 
circuit and places ground on test wiper 149 
at armature 144, and at armatures 143, 145, 
and 146 connects up wipers 148, 150, and 151, 
respectively. In response to the placing of 
ground on test wiper 149, conductor 102 is 
grounded, NE relay 204, Fig. 4 en ergizes; connects the timed impulse lead 209 
to the lower winding of relay 201 at arma 
ture 217; disconnects ground from the re 
lease lead 242 at armature 216; and at arma 
ture 215 prepares a locking circuit for relay 
201. As a result of the connecting up of 
wiper 151 of the secondary switch SS, 
ground is placed on lead 104, thereby ground 
ing the last eight contacts in the lower bank 
of the master digit control switch MDC, Fig. 
4, and closing a circuit for relay 208. Relay 
208, upon energizing, disconnects relay 206 
from conductor 237 at armature 227. As a 
result of the connecting up of wiper 150 of 
the secondary switch SS', relay. 127 of the 
repeater R is connected up to the outgoing 
director impulse conductor, whereupon re 
peating relay. 127 energizes over the follow 
ing circuit: from ground by way of arma 
tures 414 and 417 of relays 381 and 382, Fig. 
6, and their resting contacts, conductor 248, 
resting contact of armature 220 of relay 206, 
Fig. 4, and said armature, conductor 103, 
wiper 150, armature 145 and its working 
contact, and repeating relay 127 to battery. 
Repeating relay 127, upon energizing, closes 
a bridge across conductors 160 and 162 of the 
selector D at armature 136, whereupon line 
relay 163 of the selector D energizes and 
closes a circuit for release relay 164 at arma 
ture 174. Release relay 164, upon energiz-. 
ing, opens a point in the circuit of release 
magnet 167 and prepares a circuit for verti 
cal magnet 168 at armature 176, and at arma 
ture 175 places ground on release trunk con 
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ductor 161. In response to the connectin 
up of wiper 148 of the secondary switch SS, 
a connection is extended from armature 129 
ofline relay 125, by way of armature 143 and its working contact, wiper 148, conductor 
101, armature 390 and its resting contact, 
series relay 202, wiper 253 of the master digit 
control switch MDC, conductor 249, vertical 
magnet 229 of the office register OR, and the 

10 right hand winding of the trunk tonema: chine TT to battery. Since armature 129 of 
line relay 125 of the repeater R is now at 
tracted, and since that armature is connected 
with the lower heavy talking conductor 

ls through condenser 124, the calling subscriber 
hears the tone produced by the trunk tone 
machine TT, Fig. 5, and knows that he may 
proceed with the call. 

Before the establishing of the desired con 
20 nection is proceeded with the function of certain equipment shown in Fig. 4 will be 

taken up more in detail. For this purpose, 
it will be assumed that the subscriber at sub 
station A' is called away from his telephone 

25 after the receiver is removed, and that he 
does not replace the receiver on the hook. 
Now, when ground is placed on the common 
timed conductor 209, Fig. 4, by the associated 
cam springs, which occurs about every half 

80 minute or so, a circuit is closed for the lower winding of the marginally adjusted relay 
201, which winding is composed of a small 
number of turns of wire having a high spe 
cific resistance. Consequently, relay 201-en 

85 ergizes sufficienty to operate the lightly ad 
justed armature 209, but not sufficiently to 
operate the more stiffly adjusted armature 
2i0. Armature 209, upon being operated, 
grounds the upper winding of relay 201 by 

40 way of armature 215 and its working contact, 
and the resting contact of armature 212 and 
said armature. No current flows through the 
upper winding at this time, however, owing 
to the fact that it is grounded at both ter 

45 minals. When ground is removed from the 
common conductor 209, current flows through 
the upper and lower windings of relay 210 
in series, whereupon the said relay energizes 
fully, and at armature 210 disconnects the 

50 timed impulse lead from its own lower wind 
ing, and extends it to relay 376 by way of 
armature 218 and its resting contact, and the 
normally closed contacts controlled by arma 
tures 389. When the next ground impulse is 

55 placed on conductor 209, a circuit is closed for relay 376. Relay 376, upon energizing, . 
locks itself to conductor 102 at armature 389, 
and at armature 390 disconnects conductor 
101 from relay 202 and connects it to ground 

80 instead. When this occurs, switching relay 
126 in the repeater R', with which conductor 
101 is connected, energizes and extends the 
connection through to the selector D and re 
leases the director in a manner to be de 

85 scribed fully hereinafter. This is done so as 

Steppi, vances t 

to not tie R the director for an undue length" 
of time. The selectors, such as D, are pro vided ordinarily with timed supervisory - 
means (not shown) which brings in a signal 
in case a selector is held longer than a pre 
determined interval without 

at substation A is not called away from his 
telephone, and that he separates his calling 
device in accordance with the first office digit 
9 of the desired number before ground is 
placed on the common lead 209 the second 
tline gized. 
the repeater R' 

Substation, and, upon each deenergization, 
places ground on conductor 101 at armature 
129. Each time ground is placed on conduc 
tor 101, an impulse of current is delivered 
to vertical magnet 229 by way of a pre 
viously traced circuit which includes series. 
relay 202, Fig. 4, and wiper 253 of the master 
digit control switch C. By the opera 
tion of vertical magnet 229, which receives 
nine impulses of current at this time, the 

i.e., before relay 376, Fig. 4, is ener-- 
That being the case, line relay 125 of 

eenergizes in response to 
each interruption of its circuit at the calling 

O 
ing operated. 

It will be assumed now that the subscriber 

wipers 260-263, inclusive, of the office regis ter OR are raised. step by step until they 
stand gEit the ninth level of bank con 
tacts. Slow acting series relay 202 is ener 
gized during the entire vertical movement of 
the wipers and, upon energizing, disconnects 
ground from conductor 241 at armature 212, 
thereby opening the locking circuit of relay 
201 and allowing it to deemergize in case it 
is energized, and at armature 212 and its 
Working contact closes a circuit for relay 203. Relay 203, upon energizing, prepares a cir 
cuit for relay 205 and for stepping magnet 
251 of the master digit control switch at ar 
mature 214. 
At the end of the vertical movement of the 

switch OR, series relay 202 deenergizes and 
opens the circuit of relay 203 at armature 212. 
Relay 203, being slow acting, retains its ar 
mature attracted for an interval. As a fur 
ther result of the deenergization of relay 202, 
it completes the circuit of stepping magnet 
251 of the switch MDC at armature 212. 

magnet 251, upon energizing, ad 
e wipers 253 and 254 into engage 

ment with the second set of bank contacts. 
Relay 205 energizes in multiple with stepping 
magnet 251, closes a locking circuit for itself 
and opens its initial circuit at armature 219; 
and at armature 218 disconnects the timedim 
pulse lead extension from conductor 243 and 
connects it to relay 206, thereby preparing the 
director to call the monitoring operator in 
case the subscriber waits too long between the 
dialling of the digits of the number. After 
an interval, slow acting relay 203 deenergizes 
and opens the circuit of stepping magnet 230 
of the switch MDC. The director is now in 
readiness to register the second office digit. 
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In order to explain how the callis trunked through to the monitoring operator in case 
the Ging subscriber delays too long between 
the dialling of the various digits, it will be 
assumed that the subscriber does not dial the 
second digit in the office number within the 
prescribed time limit. That being the case, 
relay 201 is energized and is locked up in the 
hereinbefore described manner the first time ground is placed on the common timed lead 
209, after the dialling of the first digit. The 
next time ground is placed on the common 
timed conductor 209, a circuit is closed for 
relay 206 by way of armature 210 and its 
working contact, and armature 218 and its working contact. Relay 206, upon energiz 
ing, places ground on release conductor 242 
at armature 221; opens the circuit of repeat 
ing relay 127, Fig. 3, at armature 220; opens a 
point in the circuit of relay 376 at armature 
222, disconnects ground from locking conduc 
tor 244 at armature 223, so as to allow relay 
377, Fig. 6, to deemergize in the event that it 
is energized; and at armature 224 closes a cir 
cuit for relays 207 and 256 in series. In re sponse to the ground potential being placed on 
release conductor 242, release magnet 231 of 
the office register OR energizes in series with 
the normally open contacts controlled by off 
normal spring 252, whereupon the shaft and 
wipers of the switch OR are restored to nor 
mal position in the usual manner, the circuit 
of release magnet 231 being opened by the 
switch shaft when the latter reaches normal 
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position. Likewise, release magnet 250 of the 
master digit control switch MDC energizes 
through off normal contacts 228 and restores 
the wipers 253 and 254 to normal. Relay 207, 
upon energizing, locks itself to the grounded 
conductor 102 at armature 225, and at arma 
ture 226 connects the resting contact of arma 
ture 224 to start conductor 247. Relay 256, 
Fig. 5, upon energizing in series with relay 
207, connects up the four wiper conductors 
264267, inclusive, of the office register OR 
to the group of special conductors 284-287, 
inclusive respectively. The opening of the - 
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circuit of repeating relay 127 of the repeater 
R is for the purpose of allowing any partly 
established connection that might be set up to 
release. Since the connection extends only 
to the selector D, the line and release relays 
thereof are deenergized one after the other, 
whereupon the Switch shaft steps up one step 
and is then restored to normal by the release 
magnet. When ground is removed from the 
common conductor 209 after an interval of a 
second or so, relay 206 deenergizes and places 
ground on start conductor 247 at armature 
224 by way of armature 226 and its working 
contact, and at armature 220 again closes the 
circuit of repeating relay 127 in the repeater 
R", whereupon the line and release relays of 
the selector Denergize again. In response to 
ground being placed upon start conductor 248, 
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the sending portion of the director is set in 
motion, and the number 311 corresponding to 
the terminals on the right hand side of the 
IDF to which the special conductors 284-286, 
inclusive, are jumpered, is sent out in a man 
ner to be described fully hereinafter. Assuming now that the calling subscriber 
does not wait too long between the calling 
of the various digits, and consequently, that 
he calls the second digit 1 in the desired office 
number before ground is placed on the com 
mon conductor 209 the second time after the dialling of the first digit in the number, one interruption is thereby produced in the cir 
cuit of line relay. 125 of the repeater R'. Up 
on deemergizing-in response to this interrup 
tion, line relay 125 sends an impulse of cur 
rent over bonductor 101. This impulse of 
current extends by way of a path previously 
traced to wiper 253 of the master digit con 
trol switch MDC, and thence by way of the 
second associated bank contact, conductor 
246, and the contact of the tenth level spring 
233 and said spring to rotary magnet 230 of 
the office register ÖR. Rotary magnet 230, 
upon energizing, advances the wipers 
260-263, inclusive, into engagement with the 
first set of bank contacts in the ninth level. 
By the combined action of slow acting series 
relay 202 and slow acting relay 203, an im 
pulse of current is delivered, as before, to 
stepping magnet 251 of the master digit con 
trol switch at the end of the calling of the 
second digit, whereupon the wipers 253 and 
254 are advanced into engagement with the is, 
third set of bank contacts. Wiper 253, upon 
coming into engagement with its third asso 
ciated bank contact, prepares a circuit for 
stepping magnet 445 of the digit register 
DR, which register is the one that responds 
to the calling of the first digit in the sub 
scriber's number, and wiper 254, upon com 
ing into engagement with its associated con 
tact, places ground on start conductor 247 
by way of grounded conductor 104, thereby 
starting the director to sending out the office 
code, as will be explained subsequently. 
When the calling subscriber operates his 

calling device in accordance with the first. 
digit 5 in the subscriber's number, five im- i. 
pulses of current are delivered to stepping magnet 445 of the digit register DR by way 
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of a circuit previously traced to wiper 253 of . 
the master digit control switch, and thence 
by way of the third associated bank con 
tact and series relay 444. As a result, wiper 
451 of the switch DR is advanced step by 
step until it comes into engagement with the 
fifth associated bank contact. Slow acting 
series relay 444 is maintained energized dur 
ing the stepping movement of the switch and 
maintains conductor 357 disconnected at ar 
mature 449. At the end of the stepping move 
ment, relay 444 deenergizes and places 
ground on conductor 357 at armature 449 
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so as to allow the first digit in the subscriber's 
number to be sent out. his ground potential 
comes through of normal contacts 447 which 
became closed when the switch wiper moved 
from its normal position. At the end of the 
series of impulses, the wipers of the master 
digit control switch MDC are advanced an 
other step in the hereinbefore described man ner, whereupon wiper 253 comes into engage 
ment with the conductor leading to the step 
ping magnet of the digit register DR. 
The subscriber now calls the three remain 

ing digits 6, 7, and 8 in the desired number, whereupon the digit register switches 
DR-DR, inclusive, are operated to step 
their wipers around in accordance with the three remaining digits, respectively, the op 
eration of each of these switches being the 
same as that of the digit register DR, previ 
ously described. In response to the placing of ground upon 
start conductor 247 at the end of the calling 
of the second office digit, as explained herein 
before, relay 375, Fig. 6, energizes and dis 
connects ground from the conductors extend 
ing to the contacts of the bank of wiper 352 
of the sequence switch S at armatures 385 
388, inclusive. As a further result of the 
placing of ground upon start conductor 247, 

;., the first four contacts in the bank of wiper 
354 of the sequence switch S are grounded 

283 is connected, this 

whereupon a ground potential is extended 
from wiper 354 to wiper 351, by way of con 
ductor 370, and thence by way of conductor 

'; 264 to the lower wiper 263 of the office regis 
ter OR. Since wiper 263 is in engagement 
with the bank contact with which conductor 

ground potential ex 
tends by way of the associated IDF jumper 
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... to the seventh impulse conductor 297. From 
the seventh impulse conductor 297, this 
ground potential extends to conductor 367 by 
way of the resting contact of the upper arma 
ture of the seventh impulse counting relay 

": 467, Fig. 7, and said armature. In response 
to the grounding of conductor 367, a circuit 
is closed for relay 380, Fig. 6, by way of the 
resting contact of armature 399 and said 
armature. Relay 380, upon energizing, closes 
a circut for itself independent of armature 
399 and its resting contact at armature 412; connects up sending relay 381 at armature 
411; and at armature 410 opens a point in 
the circuit of stepping magnet 350 and closes 
a circuit for slow acting relay 379. Relay 
379, upon energizing, opens the initial circuit 
of relay 380 at armature 399, leaving relay 
380 energized through armature 412 and its 
working contact; prepares a circuit for step 
ping magnet 350 at armature 398; and at 
armature 397 places ground on locking con 
ductor 368. Relay 381, upon energizing the 
first time ground is placed on conductor 371 
by the rotary interrupter I after armature 
411 is attracted, closes a circuit for the lower 
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winding of pick-up relay 382 at armature 
413; and at armature 414 removes ground 
from the outgoing impulse conductor 248, 
This latter operation does not have any effeet, however, owing to the fact that conductor to grounded 
through armature 417 and its resting contact. 
248 is at this time maintained 

Pick-up relay 382, which is of the same mar 
ginal two-step type as relay 201, Fig. 4, ener 
gizes over its lower winding just enough to . 
operate the lightly adjusted armature 416, 
but not enough to operate the more stiffly ad 

s 

justed armatures 415 and 417. When relay 
381 deemergizes, it removes the shunt from 
around the upper winding of relay 382 at . 
armature 413 and at armature 414 replaces 
ground on conductor 248. When this occurs, 
curreat flows through the two windings of: 
relay 382 in series, whereupon the said relay 
energizes fully, thereby disconnecting arma 
ture 413 of sending relay 381 from its own 
windings and extending it by way of con 
ductor 369 to armature 477 of the first im 
pulse counting relay 461, Fig. 7. As a fur 
ther result of the energization of relay 382, 
it disconnects ground from conductor 248 at 
armature 417, leaving the said conductor 
grounded only through armature 414 and its 
resting contact. The next time relay 381. 
energizes, it removes ground from conductor 
248 at armature 414, thereby opening the 
circuit of repeating relay 127 of the repeater 
R’, Fig. 3, and at armature 413 closes a cir 
cuit for the lower winding of the marginal 
two-step counting relay 461, whereupon relay 
461 energizes part way and grounds its upper 
winding at armature 476. When relay 381 

OO 

deenergizes again, it opens the initial circuit . 
of relay 461 at armature 413 and at armature 
414 replaces the ground potential on conduc 
tor 248. When this occurs, relay 461 ener 
gizes fully; disconnects the first impulse con 
ductor 291 from conductor 367 at armature 
475; and at armature 477 extends conductor 
369 to the corresponding armature of count 
ing relay 462. As a result of the ground 
potential being replaced on conductor 248, 
the repeating relay of the repeater R ener 
gizes again. As sending relay 381 energizes 
and deenergizes, one of the impulse counting 
relays, Fig. 7, pulls part way up for each 
energization and all the way up for each de 
energization thereof and, upon each ener 
giza of relay 381, ground is removed from 
the outgoing impulse conductor 248 at arma 
ture 414. This continues in the manner de 
scribed until the seventh impulse counting 
relay 467 pulls all the way up as it does upon 
the eighth deenergization of sending relay 
381, at which time ground will have been 
removed from the outgoing impulse conduc 
tor 248 seven times. . Relay 467, upon ener 
gzing fully, disconnects ground from con 
ductor 367 at its upper armature, whereupon 
relay 380, Fig. 6, deenergizes; disconnects 
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f impulse relay 381 at armature 411 while the upon the switch wipers are advanced into 

latter relay is still deemergized; and at arma-engagement with the second set of bank con 
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ture 410 opens the circuit of slow acting relay. 
379 and closes a circuit for stepping magnet 
350 of the sender S by way of armature 398 and its working contact. Relay 379 is slow 
acting and is adjusted so as to hold up long 
enough to give the proper space between 
digits. Stepping magnet 350, of the sender 
S, upon energizing, merely advances the as: 
sociated pawl into engagement with the next 
notch in the ratchet wheel and does not move 
the wipers. P o 

In the repeater R, Fig. 3, repeating relay 
127, upon deenergizing in response to each of 
the seven interruptions produced in its cir 
cuit by sending relay 381 as described above, 
opens the circuit of line relay 163 of these 
lector D at armature 136. Each time line 
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relay 163 deenergizes, it closes the following 
circuit for vertical magnet 168: From ground 
by way of the resting contact of armature 
182 and said armature, armature 174 and its 
resting contact, armature 176 and its work. 

contact, series relay 165, and vertical magnet 16S to battery. By the operation of 
vertical magnet 168, the switch wipers 184 
186, inclusive, are lifted step by step until 
they stand opposite the seventh level of bank 
contacts. Slow acting series relay 165 is 
maintained energized in series with vertical 
magnet 168 during the entire vertical move 
ment. Upon the energization of series relay 
165 and the closure of off normal contacts 
173, which occur on the first vertical step, a 
circuit is closed from release trunk conduc tor 161 through armature 177 and its work 
ing contact, off normal contacts 173, and in 
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of rotary magnet 17 

terrupter contacts 171, for stepping relay 
166. Stepping relay 166, upon energizing, 
closes a locking circuit for itself at armature 
178 and at armature 179 prepares a circuit for rotary magnet 172. 
At the end of the vertical movement, relay 

165 deenergizes and completes the circuit of 
rotary magnet 172 at armature 17. Rotary 
magnet 172, upon energizing, advances the 
wipers 184-186, inclusive, into engagement 
with the first set of bank contacts in the sev 
enth level, and near the end of its stroke, 
opens the circuit of stepping relay 166. Stepping relay 166, upon deenergizing, opens 
the circuit of rotary magnet 178 at armature 
179, whereupon rotary magnet 172 deener 
izes and closes its interrupter contacts again. 
n case the trunk terminating in the first set 

of bank contacts is idle, switching relay 167 
energizes immediately. However, if the 
trunk is busy, switching relay 167, being 
short circuited by the ground potential found 
on the test contact thereof by test wiper 185, 
does not energize. In this case, stepping 
magnet 166 energizes from ground on the 
busy test contact and again closes the circuit 

2 at armature 179, where 

tacts. This alternate operation of stepping magnet 166 and rotary magnet 172 continues 
until an idle trunk is reached, whereupon switching relay. 167, being no longer short 
circuited, energizes in series with stepping 
relay 166, the latter relay not energizing at 

70 

this time on account of the high resistance of switching relay 167, Switching relay 167, 
upon gig disconnects ground from armature 14 of 

relay 164; opens the test circuit and prepares 
the holding circuit at armature 181; and at 
armatures 180 and 183 disconnects conductors 
160 and 162 from the windings of line relay. 
165 and extends them by way of wipers 184 
and 186 to the line relay of the trunk seized, whereupon the last named line relay and its 
associated release relay energize and the lat 
ter plaes ground on the release trunk con 
ductor of the trunk, thereby establishing the 
usual holding circuit for switching relay 167 
before release relay 164 has had time to de energize. 
At the end of the predetermined interval, relay 39 deenergizes; prepares a circuit for 

relay 380 at armature 399; removes ground 
from conductor 368 at armature 397, where 

- ine relay 163 at armature. 182, thereby opening the circuit of release 
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upon pick-up relay 882 and such counting re 
lays in Fig. 7 as are energized, deenergize; 
and at armature 398 opens the circuit of step ping magnet 350. Stepping magnet 350 now 
deemergizes and advances the wipers 351 
854, inclusive, of the sender S into engage 
ment with the second set of bank contacts. Wiper 851, upon being advanced, disconnects 
the grounded conductor 370 from conductor 
264 and connects it to conductor 265, thereby removing the ground from the lower or first digit wiper263 of the office register OR and 
extending it to the second digit wiper 262. 
Since wiper 262 is in engagement with the 
bank contact with which conductor 282 is 
connected, and since conductor 282 is jump 
ered to the second impulse conductor 292, ground is placed on the latter. This ground 
potential extends by way of conductor 292 
and the resting contact of the upper arma 
ture of the second counting relay 462, Fig. 
7, and said armature to conductor 367. In 
response to the ground potential being placed 
on conductor 367, relays 380 and 379 ener 
gize one after the other as in the preceding 
case, and relay 381 begins to vibrate under 
the control of the interrupter I, each deener 
gization after the first resulting in the re 
moval of the ground potential from the out 
going impulse conductor 248, pick-up. relay. 
382 being operated upon the first energization 
of relay 381. Since the controlling ground 
potential is coming in through the upper 
armature of the second counting relay 462 at 
this time, ground is removed from conductor 
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367 upon the energization of the second 
counting relay 462, at which time the ground 
potential will have been removed from the 
outgoing impulse conductor 248 twice, there 

6 by sending out the second office digit 2. 
The second digit of the office code is re 

ported by relay 127 in the repeater R, Figure 
3, the same as the first digit, and the second 
selector to which the connection has been ex 

10 tended by the first selector D is operated in 
the usual manner to trunk the call to the dis 
tant office in which the called line is located. 
When ground is removed from conductor 

367, relays 380 and 379 fall back one after 
15 the other in the order named, thereby send 

ing an impulse of current to stepping mag 
net 350 of the sequence switch S upon the 
deenergization of relay 379, which causes the 
wipers of the sequence switch to be advanced 
into engagement with the third set of bank 
contacts. When this occurs, wiper 85i dis 
connects the grounded conductor 370 from 
conductor 265 and connects it to conductor 
266, thereby grounding the third digit wiper 
261 of the office register OR. Since wiper 
261 is in engagement with conductor 281, and 
since conductor 281 is jumpered to the third 
digit skip conductor 805, there being no 
third digit in the office code, this ground po 
tential is extended to conductor 305. When 
conductor 305 is grounded, stepping magnet 
350 of the sequence switch Senergizes 
through wiper 352, which is standing on the 
bank contact with which conductor 305 is 
connected, and interrupts its own circuit at 
contacts 349, whereupon it immediately de 
energizes and advances the wipers of these 
uence switch into fourth position. When 

this occurs, wiper 351 disconnects the ground 
40 potential from conductor 256 and places it on 

conductor 267, thereby grounding the fourth 
digit wiper 260 of the office register OR. 
Since the office to which the callis going is an 
automatic office, conductor 280 is jumpered 
to conductor 302. Consequently, the ground 
potential extends by way of conductor 280, 
the associated IDF jumper, conductor 302, 
normally closed contacts controlled by ar 
mature 392, and relay 377 to battery. Relay 

0 377, upon energizing, locks itself to the 
grounded conductor 244 and opens its ini 

1 tial circuit at armature 392; places ground 
on the ninth position contact of sequence 
switch wiper 353 at armature 393, so as to op 
erate the switch-through relay 376, Fig. 4, 
when sequence switch wiper 35 reaches the 
ninth position instead of the tenth position 
for which it is normally set; and places 
ground on conductor 306 at armature 391, 

60 thereby causing the sequence switch S to ad 
vance automatically from the fourth to the 
fifth position. 
When the wipers of the sequence switch S 

reach the fifth 
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position, wiper 354 encoun 
esters the conductor 357, which conductor is 

9 

grounded only in case the g subscriber 
has called the first digit in the desired sub 
scriber's number. Assuming the first digit 
5 in the subscriber's number to have been 
dialled prior to this time, as explained here 
inbefore, in which case conductor 357 is 
grounded, conductor 370 is grounded 
through wiper 354. Consequently, wiper 
351, being in fifth position, places ground on 
wiper 451 of the digit register DR, Fig. 7, by 
way of conductor 356. Since wiper 451 has 
been advanced into engagement with the 
fifth associated bank contact in accordance 
with the first digit 5 in the desired subscrib 
er's number, as hereinbefore explained, the 
above mentioned ground potential is ex 
tended to the fifth impulse conductor 295 and 
extends from hence to conductor 367 by 
way of the resting contact of the upper arma 
ture of the fifth counting relay 465 and said 
armature. In response to the ground po 
tential being placed on conductor 367, the re 
lay sender starts to operate in the previously 
described manner and since the ground po 
tential is being supplied to conductor 367 by 
way of the fifth impulse conductor 295, five 
impulses are sent out at armature 414 at this 
time. At the end of the series of impulses, 
ground is removed from conductor 367, upon 
the energization of counting relay 465, 
whereupon relays 880 and 378 fall back one 
after the other in the usual manner, and the 
wipers of the sequence switch are advanced 
into the sixth position. 
In the sixth position of the sequence switch 

S, starting ground is supplied to wiper 354 
by the digit register DR by way of conduc 
tor 359, and is extended by wiper 351 of the 
sequence switch to wiper 452 of the digit reg 
ister DR by way of conductor 358. Accord 
ingly, the second digit 6 in the subscriber's 
number is sent out in the same manner as the 
first digit 5, after which the wipers of the se 
quence switch are advanced into seventh po 
sition. 

In the seventh position of the sequence 
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switch S, ground is supplied to wiper 354 by 
the digit register DR by way of conductor 
361, and in turn is supplied to wiper 453 of 
the digit register DR by wiper 351 of the se 
uence switch S by way of conductor 360. 
onsequently, the third digit 7 in the sub 

scriber's number is sent out in the usual man- A 
ner, after which the wipers of the sequence 
switch are advanced into the eighth position. 

Similarly, in the eighth position of the se 
quence switch S, ground is supplied to wiper 
354 by the digit register DR E. wav of con 
ductor 363, and in turn is supplied to the 
wiper 454 of the digit register DR by wiper 
351 of the sequence switch by way of con 
ductor 362. Consequently, the fourth digit 8 
in the subscriber's number is sent out in the 
usual manner, at the end of which the wipers 
of the sequence switch are advanced into the 80 
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ninth position in the previously described 
manner. . . 

Responsive to the transmission of the four 
digits in the subscriber's number, two se 
lectors and a connector in the distant auto 
matic office are operated in the usual manner 
to complete the connection to the called sub 
scriber's line. . . . a w 
When the wipers of the sequence switch 

reach the ninth position, a circuit is closed for switch-through relay 376, Fig. 4 as follows: 
from groundby way of the working contact 
of armature 393 and said armature, ninth contact in the bank of sequence switch wiper 
353 and said wiper, conductor 243, al'mature 
222 and its resting contact, normally closed 
contacts controlled by armature 389, and switch-through relay 376 to battery. Relay 
376, upon energizing, locks itself to conductor 
102 and opens its initial circuit at armature 
389, and at armature 390 disconnects the in coming impulse conductor 101 from relay 
202 and connects it to ground instead. When 
this occurs, relay 126 in the repeater R ener 
gizes over the following circuit: from ground 
By way of the working contact of armature 
390 and said armature, conductor 101, wiper 
148 of the secondary switch SS, working con 
tact of armature 143 and said armature, ar 
mature 129 of line relay 125 and its working 
contact, and relay 126 to battery. Relay 126, 
upon energizing, locks itself to release trunk 
conductor 16 at armature 133; connects re 
lease trunk conductor 122 of the repeater R 

; with release conductor 161 of the selector S 
at armature 132; and connects the line con 
ductors 121 and 123 of the repeater R' with 
line conductors 160 and 162 of the selector D 
at armatures 130 and 135. The adjustment of 
the contacts of relays 126 is such that arma 
tures 131 and 134 break away from their rest 
ing contacts just after armatures 130 and 135 
make contact, thereby disconnecting line re 
lay 125. The last circuit change produced by 

: relay 126 is that it disconnects the local bridge 
from across conductors 160 and 162 at nor 
mally closed contacts controlled by arma 
tures 130 and 135, thereby leaving the estab 
lished connection under the direct control of 

substation. The resistance 152 
is included in the local bridge for the purpose 
of preventing unduly loud clicks when the 
local bridge and the subscriber's loop are placed together and separated. 
In the director, as a further result of the sequence switch s advancing to ninth posi 

tion, wiper 354 engages conductor 365 which 
is the conductor that is grounded when these 
ries relay of the fifth digit register DR comes 
to rest after the operation of the said switch 
DR. In this case the digit register DR has 
not been operated, but conductor 365 is nor 
mally grounded through armature 394 of re 
lay 378 and its resting contact, and the ground 
potential is extended through the ninth con 
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tact of wiper 354 and said wiper, conductor 
570, wiper 351, and conductor 364 to wiper 
455 of the digit register DR. Since wiper 
455 of the digit register DR is not operated, 
the placing of ground thereon has no effect at 
this time. However, conductor 364 is normal 
ly connected to the first impulse conductor 
291 by way of the resting contact of arma 
ture 396 of relay 378 and said armature. Con 
sequently, this ground potential extends from 
conductor 291 to conductor 367 by way of 
the resting contact of armature 475 of the first 
counting relay 461, Fig. 7, and the relay send 
er starts to send out the digit 1. The opera 
tion of the sender at this time has no effect, 
however, for the reason that the switch-over 
occurs immediately upon the sequence switch 
being advanced to ninth position, as hereinbe. 
fore explained, and the control of the connec 
tion is removed from the outgoing repeating 
relay 127 in the repeater R before the first impulse comes along. 
In the repeater R', Fig. 3, line relay 125 

deenergizes in response to being cut off by 
relay 132 at armatures 131 and 134, as point 
ed out above, and opens the initial circuit 
of relay 126 at armature 129, leaving relay 
126 energized through its locking circuit 
which is closed at armature 133. As a fur 
ther result of the deemergization of line re 
lay 125, it opens the circuit of the slow act 
ing line relay 137 of the secondary switch 
SS7 at armature 128. Relay. 137, upon de 
energizing, opens the circuit of switching 
relay 138 at armature 140, whereupon switch 
ing relay 138 deenergizes and disconnects 
wipers 148-151, inclusive. By this opera 
tion, the ground potential is removed from 
conductor 104 of the director trunk, where 
upon relay 208, Fig. 4, deenergizes but does 
not perform any particular function at this 
time. As a furkher result of the removal of 
the ground potential from conductor 104, 
the ground potential is removed from start 
ing conductor 247, whereupon relay 375, Fig. 
6, deenergizes and grounds all the contacts 
in the bank of wiper 352 of the sequence 
switch S. When this occurs, the wipers of 
the sequence switch are automatically ad 
vanced through its remaining positions and 
into the first position by the buzzer like ac 
tion of the stepping magnet 350. When 
ground is removed from conductor 102 of the 
director trunk, relays 376,204, and 205, Fig. 
4, deenergize, and relay 204 places ground 
on release conductor 242 at armature 216, 
whereupon the office register OR and the 
switch MDC are released in the usual man 
e. 

tended across the top of Fig. 7 and a lead 
is taken from the said conductor to the lower 
off normal contacts of each of the digit reg 
isters DR-DR', inclusive. Accordingly, the 
release magnets of such digit registers as are 
off normal energize and restore the digit reg 

Conductor 242, it will be noted, is ex 
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isters to normal position, the release magnet 
446 of the digit register DR, for example, 
is energized through off normal contacts 448, 
and the circuit of release magnet 446 is 
opened at of normal contacis 448 when the 
wiper 451 reaches normal position. The di 
rector is now in condition to be seized and 
to handle the next call. 

Regarding the established connection, it 
may be said that the connection is released 
upon the handing up of the subscriber at 
substation A' by the removal of the ground 
potential from the release trunk conductor 
by the switch to which connection has been 
extended. When this occurs, the switching 
relay 167 of the selector D, relay 126 of the 
repeater R', and switching relay 110 of the 
line switch C deenergize. The deenergiza 
tion of relays 110 and 126 restores conditions 
in the line switch C and the repeater R to 
normal and the deenergization of Switching 
relay 167 of the selector D results in a circuit 
being closed for release magnet 169, which 
circuit includes armatures 182, 174, and 176, 

5 and off normal contacts 170. The selector 
D is restored to normal position in the usual 
manner upon the energization of release 
magnet 167, the circuit of release magnet 167 
being opened at off normal contacts 170 by 
the switch shaft when the latter reaches nor 
mal position, - 

It will be assumed now that the subscriber 
at substation A' desires to converse with a 
subscriber whose line terminates in the man 
ual party line office 92, whose line number 
is 1234, and whose station number is 5. It 
will be assumed further that, when the sub 
scriber removes his receiver, his individual 
line switch C selects the trunk leading to the 
repeater R', and that the secondary switch 
SS' selects the director trunk comprising 
conductors 101-104, inclusive, and also that 
the subscriber has dialled the first digit 9 
in the number of the desired office with the 

5 hereinbefore described results. 
In response to the calling of the second 

office digit 2, the wipers 260–263, inclusive, 
of the office register OR are advanced into 
engagement with the second set of bank con 
tacts in the ninth level. By the operation 
of rotary magnet 251 of the master digit 
control switch MDC, the wipers thereof are 
advanced another step, whereupcn the op 
erating circuit is extended to stepping mag 

t 

65 

net 445 of the digit register DR by wiper 
253. At the same time, ground is placed on 
start conductor 247 by wiper 254, whereupon 
t relay sender begins to send out the office 
COCE 

The calling subscriber now operates his 
calling device in accordance with the digits 
1-5, inclusive, whereupon the digit registers 
DR-DR, inclusive, respond in the usual 
manner to register the digits called, the nec 
essary control being exercised by the master 

digit controller 
plained. 
When the ground potential is placed on the 

start conductor 247 as pointed out above, 
ground is extended through the first contact 
in the bank of wiper 354 of the sequence 
switch S to conductor 370, and thence by 
way of wiper 351 of the sequence switch S, 
and conductor 264 to the first digit wiper 
263 of the office register OR. From an in 
spection of the drawings, it will become ap 
parent that the first three contacts from the 
bottom of the set with which the wipers of 
the office register are now in engagement, 
or the contacts in which the conductors 
277-279, inclusive, are terminated, are jump 
ered so as to send out the office code 850. 
Consequently, the ground potential on wiper 
263 is extended over conductor 279 and the 
asSociated IDF jumper, to the eighth impulse 
conductor 298. That being the case, the re 
lay sender operates in the previously de 
scribed manner to send out the first digit 8 in 
the office code, after which an impulse of cur 
rent is delivered to stepping magnet 350 of 
switch S, whereupon the wipers are advanced 
into second position and ground is placed on 
the second digit wiper 262 of the office regis 
ter OR. This ground potential extends by 
way of bank conductor 278 and the associated 
IDF jumper to the fifth impulse conductor 
295. Consequently, the second digit 5 in the 
office code is sent out by the relay sender, after 
which the sequence switch S is advanced into 
third position and the ground potential is ex 
tended over the third digit wiper 261, the 
bank contact with which it is in engagement 
conductor 277, and the associated f5i jump 

MDC as hereinbefore ex 
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er to the tenth impulse conductor 300, where 
upon the third digit 0 in the office code is 
sent out. 

Responsive to the transmission of the three 
office digits, the call is trunked through the 
automatic network to the desired, manual 
office, where call indicating apparatus is pre 
pared for the reception of the digits in the 
called subscriber's number. 

05 

O 

When the wipers of the switch S are ad 
vanced into fourth position after the send 
ing out of the third digit in the office code, 
ground is placed on the fourth wiper of the 
office register OR, and is extended from 
thence by way of the bank contact with which 
it is in engagement, conductor 276, the asso 
ciated E. jumper, ring digit conductor 303, 
the normally closed contacts controlled by 
armature 395 of relay 378, and relay 378 to battery. Relay 378, upon energizing, closes 
a locking circuit for itself and opens its 
initial circuit at armature 395; disconnects 
ground from conductor 365 at armature 394 
so as to cause the sender to wait for the op 
eration of the fifth digit register DR.; dis 
connects the first impulse conductor 291 from 
conductor 364 at armature 396, so as to leave 
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, the sender free to send out the digit set up 
on the digit register DR; and at armature 
394 places ground on conductor 306, thereby 
causing the switch S to advance automati 5 cally from its fourth to its fifth position. 
R sender now sends out the digits set up 

on the digit registers DR-DR', inclusive, in 
the hereinbefore described manner, the se 
quence switch S being advanced ; automati 
cally in the usual manner at the end of each 
digit. It will be noted that since relay 377 
is not energized at this time, ground is not 
placed on conductor 243 of wiper 353 of the 
sequence switch S until the sequence switch is 
advanced into its tenth position. Conse 
quently, the director does not switch through 
until the fifth or party selecting isit has been 
sent out and the sequence switch has been 
advanced to tenth position. 
The five digits in the called number are 

registered by the call indicator in use at the 
manual office and at the proper time are dis 
played to an operator, who completes the con 
nection in the usual manner. 
When the sequence switch reaches tenth 

position, conductor 243 is grounded, where 
upon the director switches through in the 
hereinbefore described manner. 
It will be assumed now that the subscriber 

at substation A' desires to converse with a 
subscriber in the individual line manual office 
93, whose number is 1234. It will be as 
sumed further that when the subscriber re 
moves his receiver, the individual line switch 
C selects the trunk extending to the repeater 
R, and that the secondary switch SS' selects 
the director trunk comprising conductors 
101-104, inclusive. That being the case, the 
office register OR is raised to the ninth level 
in response to the dialling of the first office 
digit 9, and is rotated three steps in response 
to the dialling of the second digit 3, and the 
digit registers DR-DR, inclusive, are oper 
ated in response to the next four digits 
dialled and register such digits. 
The sender starts to send out the office code 

at the end of the dialling of the second office 
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digit in the usual manner. It is assumed that 
the office code desired in the present case is 
859. Accordingly, the conductors 275, 274, 
and 273 of the ninety-third set of bank con 
tacts of the office register OR are jumpered 
to the eighth, fifth, and ninth impulses con 
ductors, respectively. Since the office to 
which the call is going is an individual line 
manual office, no special relay need be pulled 
up, and the fourth conductor 272 of the set is 
jumpered to the fourth digit skip conductor 
306. When the fourth digit wiper 260 of the 
office register OR is grounded by the sequence 
switch S after the sending out of the third 
digit 9 in the office code, ground is extended 
by way of conductor 272 and the associated 
IDF jumpered to the fourth digit skip con 

65 ductor 306, whereupon the wipers of the send 
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er are advanced automatically into the fifth 
position. - 
The sender now sends out the digits 14, 

inclusive, of the subscriber's number in the . 
usual manner, the sequence switch S being 70 
advanced one step after each digit. 
When the sequence switch S reaches the 

ninth position, ground is supplied to conduc 
tor 370 by way of armature 394 of relay 378 
and its resting contact, ninth contact in the 75 
bank of wiper 354, and wiper 354. This 
ground potential is extended by wiper 351 to 
conductor 364 and extends from thence to the 
first impulse conductor 291 by way of the 
resting contact of armature 396 and said ar- 80 
mature. Consequently, the relay sender pro ceeds to send out the i 1, this digit being 
added automatically by the director in order 
to switch the call indicator at the manual 
office into displaying, position for reasons 85 
hereinbefore given. As soon as the digit 1 
has been sent out, the sequence switch S is ad 
vanced into tenth position, whereupon 
ground is placed upon conductor 243 by way 
of wiper 853, and the director switches thru 90 as a result. 
In order to explain the operation of the di 

rector in calling the long distance operator, it 
will be assumed that the subscriber at sub 
station. A desires to call the long distance op- 95 
erator. It will be assumed further, that the 
connection is extended upon the removal of 
the receiver at substation A' to the director 
trunk which comprises conductors 101-104, 
inclusive of the secondary switch SS. 
When the calling subscriber operates his 

calling device in accordance with the digit 0, 
which digit is the one assigned to the long 
distance operator, the office register OR, Fig. 
5, raises its wipers opposite the tenth level 105 
of bank contacts, which is the level in which 
the upper set of contacts shown in Fig. 5 is 
located. It will be remembered that relays 
202 and 203, Fig. 4, are energized during the 
vertical movement of office register OR. 10 
Also, when the tenth level is reached, the 
switch shaft operates the tenth level springs 
288-235, inclusive. Spring 233, upon being operated, disconnects the rotary magnet op 
erating lead 246, so as to remove the rotary 115 
movement of the switch from under the con 
trol of the calling subscriber. Spring 235, 
upon coming into engagement with its associ 
ated contact, places ground upon the second 

100 

contact in the bank of wiper 254 of the master 120 
digit control switch MDC, so as to cause 
wiper 254 to ground start conductor 247 
when the master digit control switch is ad 
vanced to second position instaad of the third 
as in other cases. The tenth level spring 125 234, upon being operated, prepares a circuit 
for rotary magnet 230. Relay 202, upon 
falling back at the end of the ventrical move 
ment, opens the circuit of slow acting relay 
208 at armature 212, at the same time closing 30 
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the usual circuit for stepping magnet 251 of 
the switch MDC. A branch of this circuit 
extends by way of the working contact of ar 
mature 213 and the said armature, conduc-. 
tor 238, spring 234 and its upper contact, and rotary magnet 230 to battery. Steppin 
magnet 250 of the master digit control switc 
MDC, upon energizing, advances wipers 253 
and 254 into engagement with the second set 

) of bank contacts and rotary magnet 230 of 
the office register OR, upon energizing, ad 
vances wipers 260-263, inclusive, into en 
gagement with the first set of bank contacts 
in the tenth level, which is the set of contacts 

5 in which conductors 268-271, inclusive, ter 
minate. After an interval, slow acting relay. 
203 falls back and opens the circuits of mag 
nets 230 and 251 at armatures 213 and 214, 
respectively. O. When wiper 254 is moved into engagement 
with its second bank contact, as described 
above, it places ground on start conductor 24, 
conductor 239 having been grounded by tenth 
level spring 233. Consequently, the relay 

:5 senderstarts to send out the code necessary 
to trunk the call to the long distance oper 
ator. The code in this case is assumed to be 
46. Accordingly, conductor 271, Fig. 5, is 
jumpered to the fourth impulse conductor 

30 294 and/conductor 270 isjumpered to the sixth 
impulse conductor 296. 
In order to cause the director to switch thru 

after the calling of the second digit 6 in the 
code, conductor 269 is jumpered to the code 

35 number switch conductor 301. That being the 
case, when the third digit wiper 261 of the 
office register OR is grounded by wiper 351 of 
the sequence switch S. Fig. 6, after the second 
digit 6 is sent out, the ground potential ex 

40 tends by way of conductor 269, the associated 
IDF jumper, code-number switch conductor 
301, and the third contact in the bank of se 
quence switch wiper 353, to switch conductor 
243. Consequently, the director switches 

45 through in the hereinbefore described man 
e. The operation of the improved director 
when used by a paystation subscriber will 
now be considered. For this purpose, it will 

50 be assumed that the subscriber at substation 
A desires to make a call. The substation A, as 
before explained, is of the paystation type and 
the subscriberthereat is instructed to deposit 
a coin before dialling. When the receiver is, 

55 removed, a bridge is placed across line con 
ductors 5 and 6, whereupon line relay 6 of the 
line switch Cenergizes and closes the usual 
circuits at armatures 13 and 14, whereupon 
the line switch C selects an idle trunk, which 

60 trunk, it will be assumed, is the one com 
prising the conductors 18-20, inclusive. Switching relay 7 energizes when an idle 
trunk is reached or immediately upon the en 
ergization of line relay 8, in case the wipers 

65 15-17, inclusive, are standing on an idle trunk 

when the call is initiated, and at armatures 
10-12, inclusive, switches the connection through to the trunk comprising conductors 
15-20, inclusive. conductors 18 and 20 of repeater R, conductor 
20 being grounded through armature 47 and 
its resting contact, lower left handwinding of 
the repeating coil, and the lower winding of 
differential relay 32, and conductor 18 being 
connected to battery by way of armature 44 
and its resting contact, upper left handwind ing of the repeating coil, upper winding 
of differential relay 32, and line relay 35. 
Consequently, line relay 35 energizes. Dif 
ferential relay 32, however, does not energize 
until the circuit has been unbalanced by the 
depositing of a coin at the substation. Line 
relay 35, upon energizingcloses acircuitforre 
34, uponenergizing, preparesa circuitforrelay 
35, at armature 57, and at armature 58 places 

13 

There is a bridge across 
70 

75 

lease reláy 34 at armature 60. Release relay 
85 

ground on conductor 78, thereby grounding 
release trunk conductor 19 by way of the nor 
mally closed contacts controlled by armature 
64, so as to establish the usual holding circuit 
for the line switch C. It will be noted that a 
circuit is closed for the lower winding of the 
electro polarized relay 31 from release trunk. 
conductor 19. Relay 31, however, is margin 
ally adjusted and does notenergize at this time 
on account of the resistance 50. As a further 
result of the energization of release relay 34, 
it closes a circuit for line relay 85 of the sec. 
ondary switch SS at armature 56. Line relay 
85, upon energizing, disconnects release trunk 
conductor 76 of the associated selector from 
release conductor 19 of the repeater R at ar 
mature 88; closes a circuit for switching relay 
86 and stepping magnet 93 in series at arma 
ture 87 closes the usual test circuit. The sec 
ondary switch SS now selects an idle trunk 
in the usual manner, which trunk, it will be 
assumed, is the one comprising conductors 
101-104, inclusive. Switching relay 86, upon 
energizing when the idle trunk is found, 
opens the test circuit and grounds wiper 95 
at armature 90, and at armatures 89, 91, and 
92 connects up the wipers 94, 96, and 97, re 
spectively. When this occurs, repeating re 
lay 37 energizes from ground on the out 
going impulse lead 103 of the trunk, through 
wiper 96 and armature 91 and its working 
contact, and at armature 67 closes a bridge 
across the conductors 75 and 77 leading to the 
associated first selector, whereupon the said 
selector is prepared for operation in the usual 
manner and release trunk conductor 76 is 
grounded. As a result of the ground poten 
tial being placed on wiper 95 of the secondary 
switch SS by armature 90, relay 204 in the 
director, Fig. 4, energizes with the hereinbe 
fore described results. The calling sub 
scriber now hears the tone produced by the 
trunk tone apparatus TT, Fig. 5, and knows 
that he may start to dial the desired num 
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ber. This tone, it may be pointed out, comes 
into the repeater Rover the impulse conduc: tor 101 as is the case when the subscriber at 
substation A' is calling, and passes through 
the small tone condenser in the repeater R 
and the resting contact of armature 61 and 
said armature to the right hand windings of 
the repeating coil, and passes to ground by 
way of armature 66 and its resting contact. 

In case the calling subscriber does nothing 
further, the timing mechanism in the director 
operates at the end of the prescribed time 
limit, and switches the call through to the 
first selector as hereinbefore described. 

In case the subscriber desires to call the 
long distance operator, it is not necessary for 
him to cause the conductor 104 to be grounded 
by depositing a coin, for the reason that start 
ing ground is supplied to wiper 254 of the 
master digit control switch MDC by way of 
conductor 239, as hereinbefore explained. It 
it necessary for the subscriber to ground con 
ductor 104 by depositing a coin, however, be 
fore he can call any other subscriber. In 
order to explain how a paystation subscriber 
is prevented from establishing regular con 
nections without depositing a coin, it will be 
assumed that he does not deposit a coin and 
that he operates his calling device in accord 
ance with the first digit of the desired num 
ber, which digit will be some digit other than 
When the calling device at substation A is 

turned for the first digit of the desired num 
ber, the circuit of line relay 35 of the repeater 
R is opened the desired number of times. 
Each time the line relay 35 deemergizes it 
closes a circuit for slow acting relay 33 by 
way of armature 57 and its working contact 
at armature 60. Relay 33, upon energizing, 
closes a locking circuit for itself at armature 
52, which locking circuit includes armature 
45 and its resting contact; prepares a circuit 
for slow acting relay 30 at armature 55, and 
at armatures 53 and 54 shunts the upper and 
lower windings of the differential relay 32 so as to improve the dialling circuit. 
As a further result of each deenergization 

of line relay 35, the director impulse conduc tor 101 is grounded at armature 59, through 
the working contact of armature 59 of the sec 
ondary switch SS and said armature, and wiper 94. Consequently, a series of impulses 
representing the digit dialled is delivered by 
way of the previously traced circuit to verti 
cal magnet 229 of the office register OR, and 
the wiper's 260-263, inclusive, are raised op 
posite the desired level of bank contacts in 
the usual manner. It will be remembered 
that relays 202 and 203, Fig. 4, are maintained energized during the vertical movement of 
the office register OR. . At the end of the 
vertical movement, relay 202 deenergizes and gloses the usual circuit for stepping magnet 
251 of the switch MDC at armature 212. 
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Also, since the tenth level shaft 
not been operated, and since relay 208 has 
not been energized by the deposit of a coin 
at the calling substation, the following circuit 
is closed for relay206. From groundby way 
of armature 212 of relay 202 and its resting 
contact, working contact of armature 213 and 
said armature, conductor 238, tenth level 

Eight 
7 

shaft spring 234, conductor 237, resting con 
tact of armature 227 and said armature, and . relay 206 to battery. Relay 206, upon en 
ergizing, closes a circuit for relays 20 and 256, Figs. 

FIFA the starting circuit at armature 226 
and at armature 225 closes a locking circuit for itself and relay 256. Relay 256, uponen 
ergizing, connects up the special conductors 
284-287, inclusive, to the office register wiper 
conductors 264-267, inclusive, respectively. 

4 and 5, respectively, in series at 
armature 224. Relay. 207, upon energizing, . 

80 

85 
As a further result of the energization of re lay 206, it opens the outgoing repeating cir 
cuit at armature 220, whereupon repeating 
relay 23 in the repeater R deenergizes and 
opens the bridge across conductors 75 and 77 
so as to release any partly established connec 
tion. As a still further result of the energiza 
tion of relay 206, it places ground on release 
conductor 242 at armature 221, whereupon 
release magnet 231 of the office register OR 
energizes and restores the switch to normal. 
After an interval, relay 203 deenergizes; 

opens the circuit of stepping magnet 251 of 
the switch MDC at armature 214; and at 
armature 213 opens the circuit of relay 206. Relay 206, upondeenergizing, places ground on starti 

tact, and at armature 220 again closes the out 
E.g. repeating circuit. Relay 203, it may 
e stated, is adjusted so as to be slightly 

slower in falling back than the ordinary re 
lease relay so as to insure that relay 206 re 
mains energized long enough to release any 
partly established connection, which is neces 
sary in case relay 206 is operated to trunk 
the call to a monitoring operator when the 
subscriber does not dial fast enough as here inbefore pointed out. When groundisplaced 
on start conductor 247, as pointed out above, 
the sender starts to send out the first digit 
in the desired code in the usual manner. 
From inspection of the drawings, it may be 
seen that the first digit conductor 284 is 
jumpered to the third impulse conductor 293, 
and that the second and third digit con 
ductors 285 and 286, respectively, are both 
jumpered to the first impulse conductor 291. 
Consequently, the code sent out is 311. 
In order to cause the director to switch 

thru at the end of the code, the fourth digit 
conductor 287 is jumpered to the code-nuin 
ber switch conductor 301. Consequently, the 
director switches through in the hereinbefore 
described manner when contact 287 is 
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armature, and relay 38 to battery. Relay 88, 
5 

grounded by the sequence switch Safter the 
sending out of the third digit 1. . . 

It will be assumed now that the subscriber 
at substation A. has removed his receiver 
with the results hereinbefore described, and 
that he deposits the proper coin before turn 
ing his calling device. When the coin is 
deposited at substation A, it rolls down the 
chute and releases the trigger 4, whereupon 
the spring 2 is brought into engagement with 
its associated contact and connects up the 
polarized magnet 3. When this is done, the . 
circuit is unbalanced sufficiently to allow the 
differential relay 32 in the repeater R to ener 
gize. The polarized magnet 3 at substation. 
A, however, does not energize at this time 
on account of the small amount of current 
which flows through it. Differential relay 
32 in the repeater R, upon energizing, closes 
a circuit for relay 38 as follows:from ground 
by way of armature 58 and its working con 
tact, working contact of armature 51 and said 
upon energizing, locks itself through arma 
ture 46 of relay 30 and its resting contact at 
armature 72, opens a point in the circuit of: 
relay 39 at armature 71; prepares a circuit 
for relay 48 at armature 69; and at armature 
68 grounds conductor 104 through the work 
ing contact of armature 92 and said armature and wiper 97 of the secondary switch SS. 
When this is done, the last eight contacts in 
the bank of wiper 254 of the master digit con 
trol switch MDC are grounded and relay 
208 is energized. 
The calling subscriber may now dial the 

desired number in the usual manner, where 
upon the director operates in the previously 
described manner and routes the call to the 
desired line just as though the subscriber at 
substation A were calling. 
When conductor 101 is grounded in the di 

rector to switch the connection through after 
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the director has sent out, the last digit, a 
circuit is closed through wiper 94, armature. 
69 and armature 59, for switching relay 36. 
Switching relay 36, upon energizing, pre 
pares a circuit for relay 39 at armature 65; 
locks itself to release trunk conductor 76 at 
armature 63; opens the circuit of line relay 
85 of the secondary switch SS at armature 
62; and at armatures 61 and 66 disconnects 
the talking conductors from the tone con 
denser and from ground and extends them 
through to conductors 75 and 77, at the same 
time disconnecting the local bridge from 
across conductors 75 and 77. The connection 

60 

is now held up through the right hand re 
peating coil winding and through the upper 
winding of the marginally adjusted electro 
polarized relay 31. Relay 31 is not energized 
at this time, however, for the reason that cur 
rent flowing through its upper winding op 
poses the current flowing through the lower 
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winding. The director is freed in the usual 
manner when relays 85 and 86 fall back. . . 
When the calling subscriber answers, the 

current flow in conductors 75 and 77 is re 
versed in known manner, whereupon relay 
:51 energizes; short circuits resistance 50 at 
armature 49 so as to hold the relay energized 
regardless of current flow in the upper wind 
ing, and at armature 48 disconnects relay 40 
from the negative high voltage battery 
connects it to positive high voltage battery. 
When the conversation is terminated, the 

and 

two subscribers replace their receivers. 
When the receiver is replaced at substation A, 
the circuit of line relay 35 of the repeater R. is opened. Line relay 35, upon deenergizing, 
opens the circuit of release relay 34 at arma 
ture 60. Release relay 34, upon deenergiz 
ing, opens the bridge across conductors 75 
and 77 at armature 70, and at armature 58 
closes a circuit for relay 30 by way of arma ture 55. Relay 30, upon energizing, opens 
the circuit of slow acting relay 33 at armature 
45. Slow acting relay 33, however, retains 
its armature attracted for an interval. Also, 
relay 30 opens the circuit of slow acting relay 
38, and places a multiple ground on release 
trunk conductor 19 at armature 46 before the 
holding ground has been removed by the con 
nector. As a further result of the energiza 
tion of relay 30, it disconnects line conductors 
18 and 20 from the repeating coil windings at 
armatures 44 and 47 and connects them to 
the high voltage positive battery through 
relay 40, working contact of armature 69 
and said armature, and armature 48 and its 
working contact. When this occurs, the 
polarized magnet at the substation energizes 
in the proper direction to collect the de 
posited coin, and relay 40 in the repeater R 
energizes and closes a 'circuit for relay 33 
at armature 74 before the said relay 33 has 
deenergized. A moment later, relay 38 de 
energizes; disconnects battery from conduc 
tors 18 and 20 at armature 71 connects up the 
common interrupter lead to relay 39. Relay 
39 now begins to energize and deemergize 
quickly under the control of the common in 
terrupter, and, upon each energization, 
momentarily applies battery to the line of 
substation A through relay 40. Consequent 
ly, relay 40 as well as the magnet at the sub station is energized upon each energization of 
relay 39. Relay 40 maintains relay 33 ener 
gized by momentarily closing its circuit upon 
each energization at armature 74. 
As soon as the coin at the substation passes 

into the coin box, or as soon thereafter as 
relay 33 is deemergized, the armature of mag 
net 3 returns to normal position and discon 
nects the magnet 3 from the line at spring 2. 
When this occurs, relay 40 in repeater R 
ceases to vibrate and relay 33 deenergizes. 
Upon deenergizing, relay 33 opens the cir 
cuit of relay 30 at armature 55. Relay 30, 3. 
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upon deemergizing, removes ground from re 
lease trunk conductor 19 at armature 46 
whereupon the various locked up relays of 
the repeater R deemergize and the connection 
releases in the usual manner. 
In case the subscriber makes a call and the 

called subscriber does not answer, relay 31 
of the repeater R is not energized and when 
the receiver is replaced negative battery is 
sent to the substation instead of positive bat 
tery and the coin is refunded. 

Referring now to the off normal springs 
of the office register OR, Fig. 5, these springs 
are adjusted, as pointed out hereinbefore, so 
that thenormally open contacts are closed when 
the shaft of the switch is raised from its nor 
mal position, and so that spring 232 does not 
break away from its associated lower contact 
and come into engagement with its upper 
contact until the second level of bank contacts 
is reached. Consequently, in case the calling 
subscriber, in removing the receiver, opens 
the line momentarily by accidently striking 
the receiver against the switch hook after his 
line circuit has been closed and the director 
selected, which is equivalent of dialling 1, 
the switch wipers are raised opposite the first 
level of bank contacts and relay 202, upon 
deenergizing, subsequently, closes a circuit 
for release magnet 231 at armature 212. 
This circuit includes conductor 241, off nor 
mal spring 232 and its associated contact, and 
the normally open contacts controlled by 
spring 232. When this occurs, release mag 
net 231 energizes and restores the switch 
wipers to normal position. It may be point 
ed out that the wipers of the master digit 
controller MDC are not operated at this time, 
it being necessary for the shaft of the switch 
OR to be raised two steps before spring 232 
closes a circuit for magnet 251. 
What is claimed is: 
1. In a telephone system, a paystation line, 

a director adapted to be taken for use re 
sponsive to a call on said line, means in said 
director controlled from said line for register 
ing the desired telephone number, means in 
said director for retransmitting said tele 
phone number, and circuit arrangements such 
that the last named means is inoperative to 
retransmit any of said telephone number un 
less the calling subscriber has charged him self with the call. 

2. In a telephone system, a paystation line, 
another line, a director adapted to be taken 
for use responsive to a call on either of said 
lines, mechanism in said director controlled 
from the calling line for registering the callied 
telephone number, means in said director for 
retransmitting said number, circuit arrange 
ments such that the last named means is 
operative only in case the calling subscriber 
has charged himself with the call if the call 
is from said paystation line, said last named 
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means being operative automatically in case 
the calling is said other line. 

3. In a telephone system as claimed in claim 2, means operative responsive to the 
calling of the first digit from a paystation 
line for routing the call to an operator's 
position by sending out a special number 
automatically in case the calling subscriber 
has not charged himself with the call. 

4. In a telephone system, a paystation line, automatic switching apparatus for extending 
said lire when it is a calling line, a paysta 
tion-repeater between said line and said 
switching apparatus, a register sender, and 
connections between said register sender and 
said Retailpit whereby said register sender is operated over the calling paystation 
line and whereby said switching mechanism is operated by said register sender. 

5. In a telephone system, a paystation line, automatic switching apparatus for extending 
said line when it is a calling line, a paysta 
tion repeater between said line and said 
switching apparatus, a register sender, con 
nections between said register sender and said paystation repeater whereby said register 
sender is operated over the calling paystation 
line, and means controlled jointly in accord 
ance with the destination of the call and by 
the condition of the calling line for permit 
ting the register sender to operate as speci 
fied or for preventing such operation. 

6. In a telephone system, a calling line, a 
trunk line, means for connecting said lines together, a register sender arranged to be set 
over said trunk line from said calling line, 
automatic switching mechanism controlled by 
said register sender in accordance with its 
set position to extend said trunk line, and 
circuit connections in said trunkline for sup plying talking current to the calling line, said 
circuit connections being effective while the register sender is being set for supplying con 
trol current to the calling line to enable the 
setting of the register sender to be controlled thereover. 

7. In a telephone system wherein calls from 
an automatic pay-station line are set up by 
step-by-step automatic switches controlled by 
a register sender set under the control of 
said line, means in said register sender where 
by calls from said line are normally barred, and means responsive to a particular setting 
of the register sender for disabling the bar ring means, 

8. In a telephone system wherein calls from 
an automatic pay-station line are set up by 
step-by-step automatic switches controlled by 
a register sender set under the control of said 
line, means in said register sender whereby 
calls from said line are normally barred, and 
means responsive to the action of a pay-sta 
tion subscriber on said pay-station line charg 
E. himself with a call for removing said 2. 
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9. In a telephone system wherein calls from 
an automatic pay-station line are set up by 
step-by-step automatic switches controlled by 
a register sender set under the control of said 
line, means in said register sender whereby 
calls from said pay-station line are normally 
barred, and means for disabling said bar 
responsive either to the act of a subscriber 
on said pay-station line charging himself 
with a call or to the register sender being 
set into a predetermined position. 

10. In a telephone system wherein calls 
from pay-station lines are set up through 
automatic switches under the control of reg 
ister senders which are in turn set over such 
lines, pay station devices on said lines, means 
whereby the senders refuse to operate any of 
the automatic switches to set up connections 
desired by pay-station subscribers unless the 
subscriber making a call has charged himself 
with such call. 

11. In a telephone system wherein auto 
matic switches are operated under the control 
of register senders to set up connections from 
calling lines to called lines in accordance 
with the position in which the register send 
ers are set over calling lines, the calling lines 
being of two classes, the called lines also being 
of two classes, and discriminating means 
whereby the register senders are enabled to 
set up connections to called lines of both 
classes if the call is from a calling line of one 
class and are enabled to set up connections to 
called lines of only one class if the call is 
from a calling line of the other class. 

12. In a telephone system wherein auto 
matic switches are operated under the control 
of register senders to set up connections from 
calling lines to called lines in accordance with 
the position in which the register senders are 
set over the calling lines, said calling lines 
being of two classes, the called lines also being 
of two classes, restricting means whereby the 
register senders are enabled to set up connec 
tions to lines of both classes if the callis from 
a calling line of one class and are enabled to 
set up connections to lines of only one class 
if the call is from a calling line of the other 
class, and means whereby a subscriber on a 
calling line of the said other class may re 
move the restriction against his line by assess 
ing a charge against himself. 

13. In a telephone system, a calling line, 
a trunk line, means for connecting said lines 
together, a register sender arranged to be set 
over said trunkline from said calling line, 
automatic switching mechanism controlled 
by said register sender to extend said trunk 
line, and circuit connections in said trunk 
line for supplying transmitter current to the 
calling line throughout the entire time that 
the calling line and trunk line are connected 
together. 

14. In a telephone system, a calling line, a 
trunk line, means for connecting said lines 
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together, a register sender arranged to be set 
over said trunk line from said calling line, 
automatic switching mechanism controlled by 
said register sender to extend said trunkline, 
a repeating coil and a line relay in said trunk 
line, and circuit connections including said 
line relay and repeating coil for supplying 
talking current to the calling line while the 
connection is being set up and during conver 
sation. - 

15. In a telephone system, a calling line, a 
trunk line, means for connecting said lines 
together, a register sender arranged to be set 
over said trunk line from said calling line, 
automatic switching mechanism controlled by 
said register sender to extend said trunkline, 
means including a line relay in said trunk 
line and controlled over the calling line to 
effect the said setting of the register sender, 
and circuit connections for supplying talking 
current to the calling line during conversa 
tion through said line relay. 

16. In a telephone system, a calling line, a 
trunkline, means for connecting said linesto 
gether, a register sender arranged to be set 
over said trunk line from said calling line, 
automatic step-by-step switches controlled by 
said register sender in accordance with its 
set position to extend said trunk line, and 
circuit connections in said trunk line for 
supplying talking current to the calling line 
during conversation. 

17. In a telephone system, a calling line, a 
trunk line, means for connecting said lines 
together, a register sender arranged to be set 
over said trunk line from the calling line, 
automatic switching mechanism controlled by 
said register sender by trains of impulses to 
extend said trunk line in accordance with the 
set position of the register sender, and circuit 
connections in said trunk line for supplying 
transmitter current to the calling line during 
conversation. 

18. In a telephone system, two classes of 
lines, automatic switching apparatus, a regis 
ter sender arranged to be set over a line of 
either class to extend the connection from 
such line by operating said automatic switch 
ing apparatus, and means associated with said 
register sender for causing it to exert a differ 
ent controlling influence upon the automatic 
switching apparatus depending upon the 
class of the calling line. 

19. In a telephone system wherein register 
senders are set over subscribers’ lines and con 
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trol automatic switching apparatus to extend 
connections from such lines, said lines being 
of two classes, means for causing said register 
sender to respond differently to a setting de 
pending upon the class of the line from which 
it is set. 

20. In a telephone system wherein register 
senders are set over paystation lines in ac 
cordance with desired numbers to control au 
tomatic switching apparatus to extend said 
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lines, means for preventing the register send 
ers from recording a desired number unless 
the calling paystation subscriber has charged 
himself with the call. . . . 

21. In a telephone system, a paystation 
line, a register sender arranged to be taken 
for use responsive to a call on said line, means 
in said register sender controlled from said line by impulses for registering the desired 
telephone number and for retransmitting 
said telephone number, and circuit arrange 
ments such that said means is inoperative un 
less the calling subscriber has charged him 
self with the call before the transmission of 
said impulses is completed. 

22. In a telephone system, a paystation line, 
- a register sender arranged to be taken for 
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use responsive to a call on said line, means 
in said register sender controlled from said 
line registering the desired telephone number 
and for retransmitting said telephone num 
ber, and circuit arrangements such that said 
means is inoperative unless the calling sub 
scriber has charged himself with the call prior 
to said registration. 

28. In a telephone system wherein calls 
from paystation lines are set up over trunk 
lines under the control of register senders 
common to said trunklines and which are in 
turn set over said trunk line, paystation de 
vices on said paystation lines, a testing de 
vice in each of said trunk lines controlled 
from the calling line in accordance with 
whether the calling subscriber has charged 
himself with the call or not, and means con 
trolled by said device for determining wheth 
er the register sender shall operate to control 
the automatic switches to set up the connec 
tion or not. 

24. In a telephone system wherein calls 
from paystation lines are set up over trunk 
lines under the control of register senders 
common to said trunk lines and which are in 
turn set over said trunk line, paystation de 
vices on said paystation lines, a testing de 
vice in each of said trunk lines controlled 
from the calling line in accordance with 
Whether the calling subscriber has charged 
himself with the call or not, and means con 
trolled by said device for determining wheth 
er the register sender shall register the num 
ber or not. 

25. In a telephone system wherein auto 
matic switching apparatus is operated over 
trunk lines by register senders common to 
such trunk lines to extend connections from 
payStation lines, and means in such trunk 
lines controlled from the paystation line for 
determining whether the register senders 
shall operate the automatic switching appara 
tus to set up a desired connection or not in 
accordance with whether the paystation sub 
scriber has charged himself with the call or 
not. 

26. In a telephone system wherein connec 
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tions from Beytic lines are set up over 
trunk lines by automatic switching appara 
tus and under the control of register senders 
and only in case the calling paystation sub 
scribers have charged themselves with the 
calls, said register senders being common to 
said trunklines, charge testing means in said 
trunk lines controlled over the calling pay 
station lines to determine whether the register. 
senders shall operate or not. 

27. In a telephone system, a plurality of 
paystation lines, a plurality of trunk lines, 
means responsive to the initiation of a call 
On a paystation line for connecting an idle 
one of said trunk lines to the calling paysta 
tion line and to an idle one of said register 
senders, a testing device in the last named 
trunk line, means for operating said testing 
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device only in case the calling paystation 
subscriber has charged himself for the call 
he is about to make, and means for prevent 
ing said register sender from operating to 
perform the functions set forth unless said 
testing device in the trunkline has operated. 

28. In a telephone system wherein calls 
from paystation lines are set up under the 
control of register senders which are in turn 
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set over such lines, paystation devices on said 
lines, means whereby a plurality of the auto 
matic switches necessary to complete a de 
sired connection are left unoperated unless 
the subscriber making a call has charged 
himself with such call. 

29. In a telephone system wherein auto 
matic switching apparatus is operated by im 
pulses transmitted by register senders which 
are in turn positioned over paystation lines, 
means in said register senders whereby calls 
from said paystation lines are normally 
barred, and means responsive to the action of 
the payStation subscriber on said paystation 
line charging himself with a call for remov 
ing said bar. 

30. In a telephone system wherein calls 
from paystation lines are set up by auto 
matic switches controlled by register senders 
Set under the control of said lines, means in 
said register senders for registering and re 
transmitting desired numbers in case the pay 
station subscribers charge themselves with 
the calls, and means for trunking any call 
over a route different from the one over which 
it would be trunked otherwise in case the 
calling payStation subscriber fails to charge 
himself with the call. 

31. In a telephone system wherein calls 
from paystation lines are set up by automatic 
switches controlled by register senders set 
under the control of said lines, means in said 
register senders for registering and retrans 
mitting desired numbers in case the paysta 
tion subscribers charge themselves with the 
calls, a special monitoring position, and 
means for trunking any call to said monitor 
ing position in case the calling paystation 
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subscriber has failed to charge himself with a 
32. In a telephone system wherein calls 

from payStation lines are set up by automatic 
switches controlled by register senders set 
under the control of said lines, means in said 
register senders for registering and retrans 
mitting desired numbers in case the paysta 
tion subscribers charge themselves with the 
calls, and means for causing said register 
sender to retransmit a special number in case 
the calling paystation subscriber has not 
charged himself with a call. 

33. In a telephone system wherein connec 
tions from calling lines are set up through 
automatic switches by register senders which 
are set over said calling lines, called lines of 
two classes, certain of said calling lines being 
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service to which they are entitled, link cir 
cuits individual to each group, control de 

30 

35 

40 

50 

55. 

calling line. . . . 

restricted to calls to called lines of one class 
only, and means in said register senders for 
sending out a special number in case a re 
stricted line attempts to call a line of the 
other of said classes. 
34. In a telephone system, calling lines ar 

ranged in groups according to the class of 

vices common to all groups, said control de 
vices being associated with calling lines 
through the intermediation of said link cir 
cuits, and means in said link circuits for va 
riably controlling said control devices in ac 
cordance with the class of the calling line. 35. In a telephone system, calling lines ar- r 
ranged in groups according to the class of 
service to which they are entitled, link cir 
cuits individual to each group, control devices 
common to all groups for controlling the au 
tomatic establishment of connections, means 
responsive to the initiation of a call on one 
of said lines to cause one of the correspond 
ing link circuits to associate a control device 
with said line, means on said calling line to set up on said control device a registration 
of the number of the wanted line, and means 
in said link circuit for conditioning said con 
trol device in accordance with the class of the 

36. In a telephone 
ranged in groups according to the class of 
service to which they are entitled, link cir 
cuits individual to each group, control de 
vices common to all groups for controlling. 
the automatic establishment of connections, 
means responsive to the initiation of a call 
by one of said lines to cause one of the corre 
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sponding link circuits to associate a control 
device with said line, means on said calling line to set up on said control device a regis 
tration of the number of the wanted line, and 

service to which they are entitled, link cir 
cuits individual to each group, control de 
vices common to all groups, said control de 
vices being associated with calling lines 
through the intermediation of said link cir 
cuits, a plurality of relays in each of said 
control devices, and means in said link cir 
cuits for variably operating said relays to 
record the class of the calling line. 

In witness whereof, I hereunto subscribe 
my name this 29th day of June, A. D. 1927. 

MARTIN L, NEILSON. 
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means in said link circuit to set up in said 
control device a registration of the class of 

| the calling line. 
87. In a telephone system, calling lines ar. 

65 ranged in groups according to the class of 
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