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UNITED STATES 

2,678,968 

FATENT OFFICE 
2,678,968 

DIGITR EECCNSERUCTION SYSTEM 

John W. Gooderham, La Jolia, Calif., assignor to 
Bell Telephone Laboratories, Incorporated, New 
York, N. Y., a corporation of New York 

Original application June 2, 1942, Seriai No. 
448,782, now Patent No. 2,629,016, dated Feb 
ruary 1, 1953. Divided aid this application 
December 18, 1951, Serial No. 262,196 

(C. 79-8) 5 Cairns. 

This invention relates to telephone systems, 
and more particularly to a system of the kind 
shown and described in my copending applica 
tion Serial No. 448,782, filed June 27, 1942 (now 
Patent No. 2,629,016), of which the present ap 
plication is a division. 
The above-identified parent application dis 

closes an automatic telephone system in which 
certain types of calls established therethrough re 
quire the production of a ticket containing those 
details of the connection that are required for 
billing the call. In that System, use is made of 
a circuit device called an identifier which operates 
to determine the directory number of the calling 
station and to perform certain other functions, 
aS Well as of such other elements as Senders and 
trunks and printers, one of the latter being asso 
ciated with each trunk. In the operation of the 
System, when the identifier has determined the 
identity of the calling station number and the 
code of the called office, said information is 
transmitted to the Sender, which makes use of it 
to establish the connection and to control the 
printer in Operating to produce a ticket that con 
tains certail details necessary for billing the call. 

in the above System and because the trunks 
over which the calls are established are termi 
nated oil different SWitching stages to which Sub 
scribers have access, a number of the dial in 
pulses characterizing one or more of the digits 
of the called office code are expended in setting 
the switches from the line to a Wanted trunk. 
The digits so expended are, in a sense, "lost,' 
but in the autoratic ticketing system disclosed 
in the above-identified parent application, all of 
the digits of the called office code are nevertheless 
required, not only for use of the sender in estab 
ising the switching train to the terminals of 
the called line, but also for printing the Code O. 
the ticket to be prepared for the call. It, there 
fore, becomes necessary to “recover' the digits 
Cf the code which were expended in Operating 
the switches by which the line is extended to the 
trunk. 
A general object of the present invention is to 

provide Yneans by which the digits expended in 
Setting the Switches are 'recovered' and COIn 
hined with the remaining digits of the code into 
the desired routing required by the sender to 
establish the rest of the connection, and, of 
course, further goinbined to represent the Origi 
inal directory designation thereof for recording 
on the ticket for the call. 

These and other features of the invention will 
be in ore clearly understood from the following 
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description taken in connection with the follow 
iing dra Wings in Which: 

Fig. 1 shows schematically in the left portion 
thereof a plurality of line finders of One office 
unit of an office building, each of said line finders 
Serving 200 lines, and a plurality of Said lines 
terizating in different banks and bank levels 
thereof; in the right portion of this figure is 
shown a plurality of line finders and lines of a 
Second office unit located in the Same building; 

Fig. 2 shows Schematically in the left portion 
thereof a plurality of additional line finders and 
Jines of the first office unit; in the right portion 
thereof, additional line finders and lines of the 
second office unit and a box indicative of the 
thousands number circuits which may be allo 
cated to the Second office unit corresponding to 
the circuits disclosed in FigS. 10 to 12, inclusive; 

Fig. 3 in the upper portion thereof discloses 
three line finder-first selector links of different 
Service classes extending between line finders of 
the first office unit of Figs. and 2 and the first 
selector switches of Fig. 4; discloses an operator's 
tank circuit terminating in a first selector SWitch 
of Fig. 4 and in the lower portion thereof ShoWS 
connecting relays and class transformer coils of 
the class and number circuit; 

Fig. 4 shows schematically trains of first, Sec 
Gnd and third selector Switches over which con 
nections may be extended from the lines of the 
office units of Figs. and 2 to a ticketing trunk; 
branches of the incoming end of the ticketing 
trunk of Figs. 7, 8 and 9 and the incoming end 
of a trunk terminating in the rotary out-trunk 
secondary switch of Fig. 6; 

Fig. 5 is a diagram showing how the several 
figures of the drawings should be arranged to 
disclose the complete invention and, in the right 
portion thereof, conductors interconnecting Figs. 
4 and 6; 

Fig. 3 shows an out-trunk secondary Switch 
having access to a plurality of Subgroups of auto 
matic ticketing trunks; 

Figs. 7, 8 and 9 taken together show a complete 
ticketing trunk including a digit register, dura 
tion of conversation registers and an automatic 
ticket printer; 

gigs. 10, 11 and 12 show thousands number 
circuits which may be individual to the office 
unit shown in the left portions of FigS. 1 and 2 
and coin in on to the plurality of identifiers Serv 
ing the office building in which the office units of 
Figs. 1 and 2 are located; Fig. 10 and the upper 
portion of Fig. 1 showing four of the ten thou 
sands transformer coils and the aSSOciated hun 

  



2,678,968 
3 

dreds transformer coils; Fig. 11 showing in the 
lower portion thereof two groups of hundreds 
connector relays having access to corresponding 
hundreds groups of lines of two of the thousands 
groupS and Fig. 12 sinowing two of the ten groups 
of thousands connector relays; 

FigS. 13 and 14 together with the lower portion 
Of Fig. 3, show the class and number Circuit, 
which is common to all identifiers serving the 
Same office building; FigS. 3- and 13 showing in 
the left portion thereof Switching relays whereby 
the class and number circuit has access to the 
thousands transformer coils and all of the thou 
Sands number circuits of the building; fig. 13 
showing in the upper portion thereof the class 
Connector relays allocated to the identifiers 
which have access to the class circuit and show 
ing in the lower portion thereof the number con 
nector relays allocated to the identifiers which 
have access to the line identification circuits of 
the Several office units of the same office building 
and Fig. 14 disclosing identifier lock-out circuits 
and office unit relays; 

FigS. 15 to 27, inclusive, show one of the identi 
fiers for Serving the office units of an office build 
ing. Of these circuits Fig. 5 shows two of the 
tens transformer coils for identifying the tens 
groupS and tens digits of calling lines, units 
identifying pads and switching relays for suc 
cessively rendering different portions of the cir. 
cuits of Figs. 10, 11 and 15 effective; Fig. 16 shows 
amplifier and detector circuits indicated by the 
bOXeS for detecting the presence of signal cur 
rent on the line finder sleeve conductors and 
connector sleeve conductors of any connection 
established by a calling subscriber to cause the 
registration of the class of the calling line and 
if automatic ticketing Service is denied to the 
calling line and associated register and control 
relays; Fig. 17 shows additional control relays; 
Fig. 18 shows in the right portion thereof other 
Switching relays and in the left portion thereof 
amplifier and detector circuits connectable to 
the Several portions of the identification circuit 
through the operation of the switching relays 
of Fig. 15 for detecting the presence of signal 
current on the connected sleeve conductor of 
any calling line and register relays associable 
with the detector circuits; Fig. 19 discloses a 
timing circuit associated with the circuits of 
Fig. 18; Figs. 20 and 21 show additional control 
relays; Fig. 22 shows in the upper portion thereof 
register circuits for registering the office unit 
identification of the office unit in which a calling 
line terminates and in the lower portion thereof 
register circuits for registering the thousands 
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of identifiers; at the right of said figure is shown 
One of the registers of the Sender; 

FigS. 30 to 43, inclusive, show a complete 
Sender; FigS. 30, 31 and 32 showing control relays 
and Fig. 32 Showing a progreSS SWitch for Suc 
ceSSively a SSociating groups of Sender registers 
With the ticket printer of Fig. 9; Fig. 33 showing 
groups of register relays for registering the thou 
Sands, hundreds, tens and units digits of a calling 
line number transferred thereto from the regis 
ters of the associated identifier; Figs. 34 and 35 
showing groups of register relays for registering 
the digits of a called line number dialed by a 
calling Subscriber before the sender was con 
nected and transferred thereto from the identi 
fier; Figs, 36 and 37 showing the control, lock 
Out and connector circuits for associating an 
idle day and hour circuit with any sender; Fig. 
38 showing the calling rate register relays and 
dial pulse counting relays and other control re 
layS; Fig. 39 showing the outpulsing circuit; 
FigS. 40 and 41 showing the registers for regis 
tering the digits of the called line number dialed 
into the sender following the seizure thereof by 
a ticketing trunk; and Figs. 42 and 43 showing 
further control relays; 

Fig. 44. ShoWS identifier-trunk connectors of 
the B group for connecting an identifier seized 
by a Sender with a trunk of a B group of one 
hundred trunks which has been connected to 
the Sender; 

Fig. 45 shows identifier trunk connectors of 
an. A group for connecting an identifier seized 
by a Sender with the trunk of an A group of one 
hundred trunks which has been connected to 
the Sender and in the right portion thereof a 
trunk finder of a B group of finders individual 
to a Sender for connecting such sender with 
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digit of the calling line; Fig. 23 shows register 
circuits for registering the hundreds digit, of the 
calling line; Fig. 24 shows register circuits for 
registering the tens digit of the calling line; rig 
25 shows register circuits for registering the units 
digit of the calling line; and Figs. 26 and 27 show 
the called office code identifying and route relay 
circuits together with the timing equipment dis 
closed in the left portion of Fig.27; 

Fig. 28 shows identifier-connector equipment 
individual to a sender for connecting such sender 
With an idle one of the identifiers which serve 
the calling office units of the same office build 
ling; 

Fig. 29 shows the preference and lock-out cir 
cuits appertaining to the identifier-connector of 
Fig. 8, whereby any one of a plurality of senders 
may secure access to an idle one of a plurality 
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a calling one of a B group of one hundred ticket 
t' ing trunks; 

Fig. 46 shows a trunk finder of the A group of 
finderS individual to the same sender as the 
trunk finder of Fig. 45 for connecting the sender 
With a calling one of an A group of one hundred 
ticketing trunks; 

Fig. 47 shows a sender-trunk connector of an 
A group for connecting any seized sender with 
the ticketing trunk in the A group of ticketing 
trunks which has seized such sender; 

ig. 48 shows a sender-trunk connector of a 
B group for connecting any seized sender with 
the ticketing trunk in the B group of ticketing 
trunks which has seized such sender; and 

FigS. 49 to 52, inclusive, show one of the month, 
day and hour circuits associable with any sender 
through the connector circuits of Figs. 36 and 37. 
The line finders schematically illustrated in 

FigS. 1 and 2 are of the well known step-by-step 
type, each having two brush sets, of which one 
has access to an upper bank of terminals in 
Which One hundred lines terminate and the other 
has access to a lower bank of terminals in which 
a Second One hundred lines terminate. Each 
group of two hundred lines is accessible from 
a Subgroup of line finders, an idle one of which 
is started upon the initiation of a call from any 
line of the group. The line finders shown in 
the left portions of Figs. 1 and 2 serve lines of 
One office unit which may comprise ten thousand 
lines and the line finders shown in the right por 
tion of these figures serve lines of a second office 
unit, both units being located in the same office 
building. 
Each flat rate Subscriber's line is provided with 

Separate appearances in the banks of connector 
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Switches of different hundreds groups for the two 
party stations of the line and, therefore, each 
flat rate party line subscriber has a distinguishing 
directory number. The line sleeve conductors of 
all lines have branches which are connected 
through serially connected condensers and resist 
ances to terminals on the cross-connecting rack 
and other branches which appear in the contacts 
of hundreds group connector relays. The sleeve 
conductor branches of the lines in Office unit A 
terminate in the horizontal terminal Strips of ten 
cross-connecting racks of which the racks 90, 
C9, it 8 and iG 69 for the Nos. 0, 1, 8 and 9 

thousands group of connector sleeve Conductors 
are disclosed in Figs. 10 and 11. Each such termi 
nal may be cross-connected over the vertical strips 
of the racks to the primary winding of the denied 
service transformer coil ( ) if it represents a 
subscriber to whom auto:natic ticketing service is 
to be denied; or through the primary winding of 
the hundreds group transformer coil of the hun 
dreds connector group in which the appertaining 
subscriber's line terminates, to the primary wind 
ing of the thousands group transformer coil of the 
thousands group in which the appertaining line 
terminates of a tip field of hundreds transformer 
coils such, for example, as coils HTC-HTO, 
Hi-HT1, HT8-HT3 and HT9-HT9 and of 

a tip field of thousands transformer coils such, for 
example, as coils OTHT, THT-8THT and 9THT 
if the Substation is a tip party substation of a two 
party flat rate line; or through the primary wind 
ing of a hundreds group transformer coil of the 
hundreds connector group in which the apper 
taining subscribet's line terminates, to the pri 
mary winding of a thousands group transformer 
coil of the thousands group in which the apper 
taining line terminates of a ring field of hundreds 
transformer coils such, for example, as coils 
fF3Rs - HR, EHR - OHR, , HR8 - GHR8 and 
IHRS-HR.9 and of a ring field of thousands 
transformer coils such as THR, THR-8THR 
and STHR, if the Substation is a ring party Substa 
tion of a fiat rate party line, an individual line, or 
either a tip or ring party Substation of the mes 
sage rate party line. The horizontal and vertical 
strips of the racks are insulated from each other 
by interposed sheets of insulation and any hori 
Zontal line terminal strip may be cross-connected 
to any one of the vertical strips by the insertion 
of a screw at their point of intersection, 

Cine hundred hundreds group connector relays 
are provided for each group of ten thousands 
number circuits, the connector relays (), (), 
A 32 and 9 of the Nos. 0, 1, 2 and 9 hundreds 
group of the No. 0 thousands group and the con 
nector relays 9, 9, 92 and 99 of the Nos. 
0, 1, 2 and 9 hundreds group of the No. 9 thou 
sands group being disclosed in Fig. 11. 
The blanches of the sleeve conductors of the 

lines terminating in office unit B are connected to 
cross-connecting racks, transformer coils and ap 
pear in hundreds connector relays similar to those 
disclosed in Figs. 10 and 11 and are represented 
schematically by the box in Fig. 2. 
Ten groups of thousands connector relays are 

provided for each group of ten thousands number 
circuits, each group having a relay individualized 
to each of the identifiers serving the office build 
ing in which the office unit is located. In Fig. 12 
relays f239F-230L, are the connector relays of 
the No. 0 thousands group of which relay 239F 
appertains to the first of the group of identifiers 
and relay 23SL appertains to the last of the group 
of identifiers and relays f239F-239L are the 
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6 
connector relays of the No. 9 thousands group of 
which relay 239F appertains to the first of the 
group of identifiers and relay 239L appertains to 
the last of the group of identifiers. Ten similar 
groups of thousands connector relays are included 
Within the box of Fig. 2 for the Office unit B. 
Each line finder is paired with a first Selector 

switch, such first selector switches and a first se 
lector Switch in which an operator's trunk termi 
nates being disclosed schematically by the wiper 
sets 46 to 393, inclusive, of Fig. 4. For further 
extending connections from calling lines, second 
selector switches disclosed schematically by wiper 
sets 44 and 85 and third selector switches such 
as disclosed schematically by wiper set 497 of Fig. 
4 are provided. These selector switches may be of 
Well-known step-by-step type and controlled di 
rectly by a calling Subscriber's dial to establish 
local connections or to establish a connection to 
an idle ticketing trunk such as is disclosed in Figs. 
7, 8 and 9 should the Subscriber desire a connec 
tion to a SubScriber's line which terminates in the 
toll area, adjacent to the exchange area, in which 
the calling line terminates. As disclosed, the 
ticketing trunk of Figs. 7, 8 and 9 has branches 
which terminate in hanks of first selector switches 
Such as 40), other branches which terminate in 
banks of Second selectors such as 404, other 
branches which terminate in the banks of third 
selector switches such as 47 and still other 
branches which terminate in the banks of rotary 
out-trunk secondary switches such as 600 of Fig. 
6, whereby the trunk may be respectively seized 
in response to the dialing of the first office code 
digit of certain distant offices, in response to the 
dialing of the first and second office code digits of 
other offices and in response to the dialing of the 
three office code digits of still other offices. In the 
commercial use of the invention, however, a plu 
rality of groups of ticketing trunks, for example, 
twenty groups of ten trunks each, might be re 
quired to handle the toll traffic and therefore 
SOrne of the groups of trunks would be made ac 
cessible only from bank levels of first selectors, 
other groups would be accessible only from bank 
levels of Second selectors and still other groups 
Would be made accessible from bank levels of 
third Selectors. Still other groups might have in 
coming branches, as disclosed, accessible from 
bank levels of different selectors. The trunking 
Scheme may therefore be made quite flexible for 
allocating the trunk groups in accordance with 
the density of the toll trafic to different parts of 
the toll area. Secondary out-trunk switches are 
interposed between selector bank levels and 
groups of trunks where a single selector bank 
level is divided to serve branches of two trunk 
groups. A divided level selector having access to 
two groups of out-trunk switches is schematically 
disclosed at 46 of Fig. 4. This selector may be 
of the type disclosed in Patent No. 2,249,067, 
granted July 15, 1941, to P. W. Wadsworth. 
The Secondary out-trunk switch 600, digit reg 

ister 850 and the elapsed time registers 99 and 
950 aSSociated with the ticketing trunk, the 
progress switch 3250 of the sender and the regis 
ters of Figs. 49 and 50 of the day and hour circuit, 
Inay be of the rotary step-by-step type. The 
out-trunk switch 60 and the registers of Figs. 
49 and 50 have no normal position and always 
advance from the terminal position in which 
their brushes were last set. The brushes 85i and 
852 of digit register 859 are advanced step by 
step in response to the operation of the stepping 
magnet 853 and are restored to normal by the 
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Operation of release magnet 853, the brushes 99. 
and 902 of register 900 are advanced by stepping 
magnet 993 and are restored by release magnet 
994, and the brushes of the register 953 and 
progreSS Switch 3250 are advanced step by step 
from their normal positions and are returned 
to their normal positions by a further forward 
Stepping movement. 
The ticket printing mechanism 956 associated 

With the automatic ticketing trunk may be of 
the type disclosed in Patent No. 2,309,683 issued 
to W. J. Zenner on February 2, 1943. 
Two trunk finders of the step-by-step double 

brush Set type are individualized to each sender. 
One pair of Such trunk finders is disclosed in 
Fig. 46 and the right portion of Fig. 45. One 
brush Set of the A finder shown in full in Fig. 46 
has access to an upper bank of terminals in which 
control conductors from a first one hundred tick 
eting trunks terminate and the other brush set 
has access to a lower bank of terminals in which 
Other control conductors from the same one hun 
dred trunks terminate. One brush set of the B 
finder, shown Schematically in the right portion 
Of Fig. 45, has one brush set which has access 
to an upper bank of terminals in which control 
conductors frolin a Second hundred of ticketing 
trunks terminate and a second brush set which 
has acceSS to a lower bank of terminals in which 
Other control conductO's of the Second hundred 
trunks terminate. 

Since a trunk finder does not have Sufficient 
brushes in both of its brush sets to accommo 
date all of the control conductors required be 
tween a trunk and a sender, a plurality of ad 
ditional trunk-Sender connector circuits is pro 
vided, that shown in Fig. 47 having a multicon 
tact relay individual to each sender and ten 
multicontact relays individual, respectively, to 
ten trunks. Ten of such circuits Serve the A 
group of one hundred trunks. Fig. 48 shows 
One of the ten Similar Circuits which serve the 
B group of one hundred trunkS. i.ein trunk 
identifier connector circuits are also provided for 
extending control circuits between any trunk and 
any one of the identifiers. Each identifier 
trunk-connector circuit serves twenty trunks and 
is provided with a multicontact relay for each 
identifier. TWO of the five connector circuits 
which serve the One hundred trunks of the A 
group are shown in Fig. 45 and two of the five 
connector circuits which SerWe the One hundred 
trunks of the B group are disclosed in Fig. 44. 
Call by tip party of flat rate line-Ticketing 

trunk reached from first selector bank 
To more clearly set forth the novel features 

of the invention, it will first be assumed that the 
tip party Subscriber whose SubStation is identi 
fied by the numeral (0 in Fig. 1 initiates a call 
for a toll connection to a Subscriber's line ter 
minating in an office of a toll area to which the 
calling subscriber is permitted access by dialing. 
Upon the removal of the receiver from the switch 
book, an idle line finder having access to the 
calling line, Such as the line finder fi, is started 
in search of the calling line in a well-known 
manner. When the line finder has found the 
calling line, the usual dial tone is transmitted 
over the calling line loop to inform the Subscriber 
that his line has been connected with a first Se 
lector 40 paired with the line finder and 
that he may therefore commence dialing the 
digits of the Wanted line number. 

It will first be assumed that the calling sub 
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8 
Scriber desires a connection with a line whose 
directory number is IMAR-1345 and that a ticket 
ing trunk over which a connection may be ex 
tended may be reached from the sixth level of 
the bank of first Selector is O. The calling Sub 
Scriber upon hearing the dial tone therefore pro 
ceeds to dial the Office code letters M, A, R, and 
the numerical digits 1, 3, 4 and 5. In response to 
the dialing of the first office code letter M, which 
has a numerical equivalent 6, the first Selector 
43) is operated to elevate its brush Set to a po 
sition opposite the sixth bank level and to then 
hunt over the terminals of this level in search 
of an idle ticketing trunk. It will be a SSunned 
that the trunk disclosed in FigS. 7, 8 and 9 is idle 
and that therefore When the test or Sleeve brush 
of the selector 40 engages the test or sleeve ter 
minal G8 of the branch of this trunk it finds no 
busy ground potential thereon and therefore the 
Selector Seizes the trunk. A circuit, is thereupon 
effective from the usual ground at the Selector 
(not shown) over the sleeve conductor 32 of the 
trunk, through the lower Winding of sleeve relay 
703, the upper normal contacts of busy test jack 
a 94, through the winding of relay 05 and in 
parallel therewith over the back contact of relay 
C5 and through resistance 796, to battery. Re 

lay 63 operates from the low resistance battery 
thus Supplied; prepares a locking circuit Over 
its upper winding and upper innermost front 
contacts to aforetraced ground on conductor 792; 
short-circuits its lower winding and prepares a 
circuit over its lower front contact for a purpose 
to be later described. Relay 35 also operates 
and removes resistance T06 from the parallel 
connection with its winding. 
As soon as the talking circuit is cut through 

at the selector 40, a circuit is established from 
ground through the upper winding of relay 707, 
the No. 2 upper normal contacts of relay i8, the 
No. 3 upper back contact of relay 9, the No. 2 
upper normal contacts of relay it), tip trunk 
conductor T ), tip brush of Selector 40 and of 
line finder 92, over the calling line loop through 
the Substation 3, thence returning over the ring 
brush of line finder and of selector A), ring 
trunk conductor , the No. 2 lower normal Con 
tacts of Irelay 9, the No. 5 upper back contact 
of relay 79, the No. lower back contact of relay 

8 to battery and ground through the lower 
winding of relay 97. Relay 70 thereupon oper 
ates closing over its front contact a circuit for 
slow-to-release relay which may be traced 
from ground over the No. upper normal Con 
tacts of Irelay 769, over the front contact of relay 
702 to battery and ground through the winding 
of relay 7 . Relay thereupon operates; es 
tablishes an obvious circuit for slow-to-release 
relay 2; prepares over its inner upper front 
contact a circuit for the stepping magnet 853 of 
the digit register 859 and for the slow-to-release 
relay 13; connects ground from the lower No. 3 
back contact of relay T4 over its upper front con 
tact and the No. 2 upper back contact of relay 

5 to the trunk finder start conductor 6 which 
is common to ten trunks of the subgroup; estab 
lishes a connection from ground and battery 
through the winding of relay 5, the No. 3 upper 
back contact of relay 4, the lower fl'ont contact 
of relay to conductor 7 to mark the trunk 
as calling so that the started trunk finder will 
stop on the terminals of Such trunk, and connects 
ground over its middle upper front contact, the 
No. 5 upper back contact of relay 8, the normal 
contacts of jack 704, Over the upper front con 
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tacts of sleeve relay 793 and through the upper 
winding thereof to battery to hold relay 703 oper 
ated and over the sleeve conductor 702 of the 
trunk to hold the Selector . 
When relay 767 releases due to the opening of 

the dialing circuit for the first pulse of the sec 
Ond office code letter A, the circuit for magnet 
853 and the cil'cuit of relay 3 previously pre 
pared by the operation of relay are completed 
from ground over the upper No. normal con 
tacts of relay 29, the back contact of relay O, 
the upper inner front contact of relay 7, the 
normal contacts of off-normal contact springs 
855 of the digit register 35, the lower normal 
contacts of relay 73 to battery and ground 
through the winding of relay 3 and in parallel 
over the lower No. back contact of relay 89 to 
battery and ground through the winding of step 
ping magnet 853. Magnet 853 and relay 3 both 
Operate, relay 73 because of its slow-to-release 
characteristic remaining operated until the ter 
finination of the impulse series. Upon the first 
step advance of the register brushes 85 and 852, 
the off-normal contacts 855 become operated 
Whereupon the Operating circuits of relay 3 and 
magnet 853 are extended over the lower alternate 
contacts of relay 3 to ground over the circuit 
traced over the contacts of relay 99. Since the 
Second Code letter dialed was A, two impulses are 
transmitted in the impulse Series and brushes 85 
and 832 are advanced to the Second terminal 
positions of their respective arcs. Upon the ter 
mination of this impulse series relay 7 13 releases. 
In the meantine, however, the connection of 

ground to the trunk finder start conductor 6 
has caused the operation of the group start relay 
460 L of Fig. 46 which is allocated to the last 
Subgroup of ten trunks of the A group of one 
hundred trunks. Ten group relays are provided 
individual respectively to the ten subgroups of 
trunks of the A group, the group relay of an in 
termediate group being shown at 460i and the 
group relay of the first group being shown at 
46 F. Ten similar group relays would be pro 
vided for the ten subgroups of the B group of One 
hundred additional trunks and a SSociated with 
the B group of trunk finders one of which is dis 
closed schematically in Fig. 45. Group relay 
4) I upon Operating connects ground over its 
inner lower contact to the level segmentS 4603 of 
the Weltical coininutators is 2 of all trunk finders 
of the A group having acceSS to the A group of 
trunks; connectS ground to the trouble alarm 
circuit conductor 64 and causes the operation 
of the start relay 459 of the first idle trunk 
finder. The trunk finders are divided into pref 
erence Subgroups in accordance with the Sub 
groups of trunks whereby any trunk of a Sub 
group has the preferential use of trunk finders 
of a particular subgroup. If at any time all of 
the trunk finders which are first choice prefer 
ence of a subgroup of trunks are busy, Such Sub 
group of trunks then has second choice use of 
the trunk finders of another subgroup which are 
normally the first choice of another subgroup of 
trunks. 
The trunk finder 43 disclosed in Fig. 46 is the 

first finder of the last group of finders allocated 
as first choice to the last Subglroup of trunks to 
which the group relay 350L appertains. It will 
be assumed that this finder is idle and that there 
fore upon the operation of relay 46 T a circuit 
is established from ground over the back contact 
of relay 4665, the upper contacts of relay 460 L, 
in-start conductor 4606, over the middle normally 
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10. 
closed contacts of the test and busy jack 4607 of 
the trunk finder 4600, the inner upper normal 
contacts of relay 4608 through the winding of 
start relay A609 to battery and ground. Relay 
4609 upon operating connects ground over its 
inner upper front, contact to conductor 46 and 
Causes the operation of the stepping relay 46 
in a Circuit extending fron ground over the inner 
lower front contact of relay 899, interrupter 
contacts of vertical magnet 66 f2, interrupter con 
tacts of rotary magnet A63, lower Winding of 
relay $6 to battery and ground over the inner 
lower back contact of relay gee8. Relay 46 
upon Operating causes the operation of the ver 
tical stepping magnet 48 2 over a circuit extend 
ing from ground at the inner lower front contact 
of relay 469, over the front contact of relay 46, 
the upper back contact of relay 46 , through the 
Winding of magnet 46:2 to battery over the inner 
lower back contact of relay 468. The brush 
Shaft of the finder is thereby lifted one step plac 
ing the connautator brush 43 5 on the first Wired 
Segnent of the vertical commutatoi A62. The 
Vertical off-normal springs A5 is are now operated 

5 to their alternate positions and the circuit of 
relay A6fi is opened at the interrupter contacts 
of magnet 462. Relay 43i i now releases, in turn 
releasing magnet 46 2 which in turn recloses the 
circuit of relay 46 , relay 43 reoperating and 
causing the reoperation of magnet f6 2. In this 
manner, magnet 382 is repeatedly operated and 
released to advance the brush shaft upwardly 
Step by Step until the commutator brush 465 en 
gages the grounded segment 53 whereupon a 

5 circuit is established from ground on such seg 
ment, Over brush 46 S, through the lower wind 
ing of relay 464, over the interrupter contacts 
of rotary magnet 463, through the lower Wind 
ing Gf relay 46 to battery and ground over the 
inner lower back contact of relay A38. Relay 
46fi is thus held operated to prevent further 
Stepping and relay 464, which is slow to operate, 
Operates after an interval sufficient to permit 
the Switch brushes to ceases vibrating following 
the completion of their last vertical stepping 
movement and before they are started in their 
rotary stepping movement. 
When relay 464 operates, it locks in a circuit 

from battery over the inner lower back contact 
of relay 4688, through the winding of magnet 
46 f2, through the upper winding and inner upper 
front contact of relay 46 4 to ground at the inner 
lower front contact of relay 4699; opens at its 
inner lower back contact the circuit extending 
OVer the lower contacts of the off-normal springs 
466 through the winding of release magnet 46 
and transfers the stepping circuit control of 
Stepping relay 46 from the vertical magnet 46 2 
to the rotary magnet 463. With stepping relay 
46 now operated, the circuit of the rotary mag 
net 43 may be traced from ground over the 
inner lower front contact of relay 439, contacts 
of relay 46 , upper front contact of relay 464 
through the Winding of magnet & 63 to battery 
and ground. Magnet 46 E3 upon operating ad 
vances the brush Sets of the finder one step in a 
rotary direction and opens at its interrupter con 
tacts the holding circuit for relay 36 previously 
traced and the Operating circuit thereof extend 
ing from ground over the inner lower front, con 
tact of relay 3639, the interrupter contacts of 
magnet 462, the interrupter contacts of magnet 
463, lower winding of relay 46 to battery over 
the inner lower back contact of relay 4688, where 
upon relay 46 releases in turn releasing magnet 
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463. Magnet 483 upon releasing reestablishes 
the operating circuit of relay 46 Which in turn 
reestablishes the circuit of magnet 46:3 to ad 
vance the brush sets another step in the rotary 
direction. In this manner the brush SetS are 
advanced step by step until the test brush 468 
encounters the test terminal 469 of the calling 
trunk. 

It has been assumed that the calling trunk of 
Figs. 7, 8 and 9 appears in the last terminal Set 
of the levels of the banks of the trunk finder COr 
responding to the commutator segment 663, 
which levels are partly shown. Therefore When 
the brush sets have been stepped vertically to a 
position opposite such levels in their bankS aS 
illustrated and have been advanced ten steps in 
the rotary direction into engagement with the 
last terminal sets of Such levels, a circuit Will be 
established from battery applied through the 
winding of relay 75 of the trunk, upper No. 3 
contacts of relay 74, lower outer contacts of 
relay , over conductor to the test termi 
nal 859, thence over test brush 468, through 
the lower winding of relay 462, upper back con 
tact of relay 46t8, through the upper winding of 
relay 4S i to ground on conductor 46. Relay 
46 is held operated over this circuit to prevent 
further rotary stepping of the Switch shaft and 
relay 462 operates Suficiently to close its inner 
upper contacts theireby establishing a circuit from 
battery through its upper winding over such con 
tacts, the lower contacts of rotary magnet 363, 
contacts of relay 66 , to ground over the inner 
lower contacts of relay (63. Both of its Wind 
ings being now energized, relay 4620 fully oper 
ates to extend control conductors 9 to 24, in 
clusive, of the trunk, over brushes .462 to 4628, 
inclusive, of the trunk finder and upper NoS. 3 
and 5 and lower Nos, 2 to 5 contacts of relay 482 
to conductors $522 to 4 $32, inclusive, extending 
to the sender; to cause the Operation of relay 
4608 in a circuit extending from ground over the 
off-normal springS 466, the No. 3 upper front 
contacts of relay 492 through the lower winding 
of relay S3 to battery and ground; to connect 
Sender conductor AS33 over its lower No. Con 
tacts and brush A834 to conductor 3635 which 
is multiplied to corresponding bank terminals in 
the same vertical row of the upper finder bank; 
to open at its No. 3 back contact another point 
in the circuit of release magnet A6, and to pre 
pare a locking circuit for itself over its No. 
upper front contacts which will be effective foll 
lowing the Operation of relay is 98. 
Relay A638 upon operating extends a connec 

tion from the trunk conductor it over terminal 
$69 and brush 493, the upper No. 2 contacts of 
relay 662 and the upper front contact of relay 
4608 to conductor 38 extending to the sender; 
completes the locking circuit of relay 4620 ex 
tending froin battery through the upper winding 
and No. uppei contacts of relay 462, lower 
front contacts of relay 4398 to ground on con 
ductor 460; disconnects the lower winding of 
relay g628 from the test brush 4618; transfers 
at its inner upper contact the in-start conductor 
46 (S from the Winding of start relay 46 9 to the 
out-start conductor $652 and through the upper 
winding of relay 4688 to battery at the upper back 
contact of relay 4536; at its inner lower back 
contact, removes battery from the lower Windings 
of relays is and 364 from the vertical magnet 
4.62 and at its upper front contact shunts the 
upper winding of relay 46. Relays 46 and 
46A now release and relay $69 being slow to 

5 

0. 

5 

20 

30 

40 

60 

75 

12 
reiease, releases after an interval Sufficient to 
allow ground to be applied to conductor 460 by 
the Sender to hold relay A62 and relay 75 of 
the trunk operated after relay 469 has released. 
When relay £6 releases, the continuity of the 

out-start conductor is established at its lower 
contacts whereby if a second trunk in the same 
Subgroup should be in a calling condition, ground 
placed on the in-start conductor 4 S 6 will be 
effective to start the second trunk finder of the 
same subgroup of finders if it is idle, over a cir 
cuit extending from conductor 3686 over the mid 
de norina contacts of test jack 69, the inner 
front contacts of relay 3698, the lower normal 
contacts of relay 48 4, conductor 3652, the lower 
normal contacts of test jack 456, the middle 
normal contacts of test jack 463, associated 
With the second trunk finder of the same trunk 
finder group, thence over the upper noi'nal con 
tacts of relay A698' to the start relay of such 
second finder corresponding to relay 4563. Had 
such second finder of the subgroup of finders 
been busy and consequently if relay 4698 had 
been operated, the start circuit just traced would 
he extended over the float contacts of this re 
lay, the lower normal contacts of test jack 460, 
the middle normal contacts of test jack 4607' 
a SSociated with the first finder of the next sub 
g'Clip of finderS Serving as second choice finders 
to the last Subgroup of trunks and first choice 
to another Subgroup of trunks, thence over the 
normal contacts of relay 60' of Such finder to 
the start relay thereof. In a similar manner, the 
in-start conductors A666, 4637, A638, etc. of the 
ten trunk. Subgroups may be extended to start 
tl'unk finders in their allocated first choice Sub 
groups of finders or in other choice subgroups of 
finderS. 
When all finders are busy, all relays 4608, 4608, 

etc. Will be operated and consequently the par 
allel circuits over which relays 4,639 and 4640 
are nornaily held operated will be opened. One 
of these parallel circuits may be traced from 
ground through the winding of relay 4639 over 
the lower back contact of relay 463, upper nor 
final contacts of test jack 4607, lower normal 
cointacts of relay 4636 to battery and ground 
through the winding of relay 4646. With relays 
4639 and 4849 both released, a circuit is estab 
lished for relay 6625 extending from ground at 
the tipper back contact of relay 4640 over the 
lower back contact of relay 4639 through the 
winding of relay A635 to battery. Relay 4665 
Operates to close a circuit from ground over the 
nornal contacts of test key 454 , the lowermost 
contacts of relay is 635 and conductor 642 to 
the traffic register and removes operating ground 
at its upper back contact from all group relays 
469 it, etc. This removes ground from any in 
Start Conductor A606, etc. to permit an operated 
relay Such as 2698 of any finder which may be 
coine idle to release and to thereby make such 
finder available for use. When such relay re 
leases, relays 4639 and 4649 again operate re 
leasing relay 3635 and thereby rendering the 
group relays 46 L., etc. again operable on in 
COnling calls. 
Should any part of the chain start circuit dis 

closed in the right portion of Fig. 46 become 
Crossed with battery or ground, either relay 4639 
or 6643 Will release, depending upon whether 
the Conductor is crossed with battery or ground. 
if relay 3339 releases indicating a cross to 
grOuild, a circuit Will be established from ground 
over the front contact of relay 464), over the 
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upper back contact of relay A639, thence in par 
allel through iesistance 463 and lamp 4S44, over 
conductor $6 to attery at the trouble alarm 
circuit. if relay 6, releases indicating thereby 
a cross to battery, a connection Will be estab 
lished from ground. Over the back contact of 
relay is $66 and the front, contact of relay 639, 
thence in paralliet through resistance 63 and 
lap 44. Over conductor 55 to battery at 
the trouble alarm circuit. 
The test line jacks 4553 are common to the 

A group of one hundred trunks and are used in 
conjunction. With the test jack 46 individual 
to a trunk finder Such as 460 for making a rou 
tine test of such finder. Test key 464 is wired 
to the group relay 469 iF of the first subgroup 
of trunks and is Operable to enable the testina. 
to make a quick test of the start conductors and 
ali trunk finders of the A group. Relays 333, 
4649, and 658, key 485; and the eleventh ro 
tary step springs $68 in conjunction with relays 
695, 639 and is 65 provide means for lighting 

the trouble lamp 2866 and operating a trouble 
alarm relay in the trouble alarin circuit in the 
event one of the start conductors 468, 463, etc. 
becoines grounded due to Some trouble in the cir 
cuit and all idle trunk finders start one at a time 
and advance to their eleventh rotary step posi 
tions and release. Since these features are only 
incidental to the invention, no detailed descrip 
tion thereof is considered necessary, 
Had the calling trunk been in the Subgroup of 

a Second Ci E. group of One hindred trunks, a 
group relay is I, corresponding to one of the 
group relays is associated with the A group 
of trunk finders, would have been operated to 
cause the operation of the start relay of an ide 
trunk finder such, for example, as the start relay 
459 of the trunk finder 50 of Fig. 45. It is 
to be noted that the finder A5 is paired with 
the fider 6 and that the orashes of finder 
450 are connectable to conductors AS and 
462, to 633, inclusive, to which the brushes of 
finder 468 are also connectable and which ex 
tead to a Sender. In order therefore that, it 
may not be possible to conject two trunks to a 
single Sender over the birushes of the paired trunk 
finders 35 and li, the findet S is inade 
a preference finder and the start circuit, for the 
paired finder 5 is extended from ground at 
the Contact of the group relay is L. Over con 
ductor 3586, the inner upper normal contacts 
of relay $598 of the finder 3530, conductor 4653, 
over the lower back contact of relay is 69 of finder 
666, conductor $55 through the winding of start 
relay A59 of finder 5 to battery. If the finder 
465 is in use, its relay 369 will be operated 
and COI.Sequently the Start circuit cannot be 
completed to start relay 593 of finder 45. 
HOWever, the Start circuit, Will be extended over 
conductor 4555, the lower front, contact of re 
lay $69, conductor 658, over the inner upper 
in Ornal contacts of relay 58 of the first avail 
able fider of the B group, thence over the back 
Contacts of the relay 69 of the finder of the 
A group paired therewith to the start, relay is 59 
of Such available finder, if the paired. A group 
finder is not in use, or over a front contact of 
Such reiay 69 and over contacts of similar re 
lays 4689 and 588 through the start relay 4.529 
of a B group finder whose paired. A group finder is 
not in use. 
When the trunk finder seized the terminals of 

the calling trunk and completed the circuit pre 
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of relay 75 over conductor 77, relay if 5 operates 
and locks itself directly to ground applied Over 
conductor by the trunk finder and, at a later 
time by the sender, over the No. upper front 
contact of said relay. As soon as relay 3 re 
leases following the completion of the registra 
tion of the impulse series in the digit register 859, 
a circuit is completed for transfer relay 789 which 
imay be traced from battery through the Winding 
of Said relay over the lower No. back contact of 
relay 7, the upper No. 3 front contact of relay 
75, the upper back contact of relay 3, the up 
peir Off-normal contacts 855 of register 85, the 
No. upper back contact of relay 8, conductor 
852, the lower normal contacts of off-normal 
SpringS 385 of the elapsed time register 9, the 
No. lower back contact of relay 996 to ground 
Over the orial position bank terminal and brush 
95 of the elapsed time register S.S.C. Thus, if the 
digit register 85 has been set, the registers 90) 
and S5 are in their norial or unset positions and 
a Selder has been aSSociated With the trunk, the 
transfer relay 9 will be operated and prepares 
a locking circuit over its lower No. 2 contacts, 
conductor 25, the lower No. 3 back contact of 
relay 828, conductor 83, to ground at the upper 
No. front contact of relay when relay 
later operates. With relay 9 operated, the dial 
ing circuit previously raced over the cailing line 
loop and through the windings of relay it is 
disconnected from the Windings of said relay and 
transferred to the Selected Sender as Subsequently 
set forth. Relay now releases foilowed by the 
release of slow-to-release relay i , but with re 
lays 5 and 98 now operated, relay 2 is held 
operated over a circuit extending from battery 
through its winding, conductor 28, over the 
lower No. 3 contacts of relay 5 to ground over 
the tipper No. alternate contacts of relay 29. 
Should an idle Sender not be connected to the 

trunk before the second trait of impulses is re 
ceived in the trunk, relays a 5 and 9 will not 
have operated and therefore when relay a re 
leases on tine first impulse of this digit Series, 
a circuit, Will be established fron ground over the 
upper No. normal contacts of relay 9, back 
contact of relay it, inner upper front contact of 
relay , lower off-normal contacts 855, inner 
upper back contaet of relay EF3 to battery and 
ground through the winding of Irelay A. Relay 

4 therefore operates, locks over its upper No. 
contacts to ground over the upper front contact 
of relay 2; establishes an operating circuit for 
the cut-through relay it, extending from battery 
through the winding of relay it, over the No. 2 
upper contact of Irelay is to groundi at the upper 
front contact of relay 2, said relay i? locking 
over its lower No. contacts directly to gi'ound 
over the upper front contact of relay 2; pre 
pares a paths-busy tone circuit; removes start 
ing ground at its lower No. 3 back Contact from 
the trunk finder start, conductor 6 and discon 
nects at its No. 3 upper back contact inariking 
battery through the winding of relay 5 from 
conductor . With relay it operated, the 
Windings of relay E are disconnected from the 
calling line loop and the loop is extended over tip 
conductor i, the upper No. 2 alternate contacts 
of relay , conductor 26, the upper left wind 
ing of repeating coil 854, the upper No. 3 back con 
tact of relay 85 to ground through the upper 
winding of calling Supervisory relay 886, and over 
ring trunk conductor 0, the lower No. 2 alter 

viously traced from battery through the winding nate contacts of relay TiO, conductor 727, the 
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lower left winding of coil 804, the upper No. 5 back 
contact of relay 895 to battery through the lower 
Winding of relay 83S. Reiay 86 operates and 
closes a circuit for holding relay. 2 operated 
following the release of relays and which 
occurs upon the operation of relay 9, which cir 
cuit may be traced from battery through the 
Winding of relay 2, over conductor 23, contacts 
of relay 896, conductor 23 to ground over the 
inner lower front contact of relay 2. Relay 86, 
is thus under the control of the calling Subscriber 
to control the release of the trunk. The paths 
busy circuit is now completed from the Source 
of tone current 3, over the No. lower contacts 
of relay 4, over the tip trunk conductor and 
the calling line loop, returning over the ring trunk 
conductor if and thence as traced to battery 
through the lower winding of supervisory relay 
8S. 

It will be assuined, however, that an idle sender 
is attached to the trunk prior to the receipt of the 
Second iiii pulse Series is the trunk. Prior to the 
operation of transfer relay 39 a loop circuit is 
established froin battery through the lower wind 
ing of dial impulse responsive relay 38 over con 
ductor S 82, the lower No. 2 back contact of relay 
3263, conductor 3 G, upper back contact of re 
versing relay 33, lower back contact of relay 
33, conductor 333, lower No. 3 back contact of 
relay 300 , lower norinnal contacts of relay 3338, 
conductor 432, the upper No. 5 contacts of relay 
462, brush 462 of trunk, finder 3625, conductor 
79, the lower No. 3 noi'nal contacts of transfer 
relay 769, resistance 3 , No. 2 iower contacts of 
relay iii, the lower No. 3 contact of relay 32, con 
ductor i23, brush 4523 of trunk finder $585, upper 
No. 4 contacts of relay a 628, conductor 3333, upper 
normal contacts of relay 3, No. 3 upper back 
contact of relay 339, conductor 3352, lower back 
contact of relay 363, conductor 35, upper back 
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contact of Irelay 33, conductor 365 to ground . 
tin rough the upper winding of relay 386. ERelay 
3800 operates over this circuit and establishes a 
circuit from ground over its contacts, the lower 
back contact of reiay 335i to battery and ground 
through the winding of relay 3352 which there 
upon operates and locks through resistance 3333 
and its lower front contact to ground at th9 front 
contact of relay 3333 and at its upper froint con 
tact; closes an obvious circuit for slow-to-1'elease 
relay 38 A. Relay 386 upcn operating connects 
ground over its lower front contact to conductor 
A.S. to replace ground applied thereto by relay 
A339 of trunk finder Si, which latter reiay re 
leases after the trunk finder has found the call 
ing trunk. Grouild applied to conductor it 3 by 
trunk findier start relay 3GES or sender relay 333 
causes the operation of off-norinal relay 3: 5 
which over its uppei Nos. to 4 conta?ts connects 
ground to the off-noirial conductors 3 if to Sii, 
inclusive, over its icwer Nos. 2, 4 and is contacts 
connecting ground to the off-normal conductors 
3 , 3 2 and 3 3 and over its lower No. 6 con 
tacts connects battery over conductor 3 is to the 
windings of party test relay 33d. 

In addition, relay 33 upon operating con 
nects ground over its upper front contact, over 
conductor 33 3 and the innel upper nornal CCI 
tacts of steering relay is 5 to battery through 
the winding of relay 43. Relay 4968 there 
upon Operates and prepaires circuits for the re 
lays A, 482, & 35 and 3883 for registering 
the first impulse. Series dialed into the Sender. 

After the operation of transfer relay 69, con 
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ductor 9 of the loop circuit previously traced 
through the windings of relay 3839, is connected 
over the lower No. alternate contacts of relay 

3 and the upper No. 2 normal contacts of relay 
: 3, to the tip trunk conductor lei. Conductor 
;2, on the other hand, is connected over the 
lower No. 3 contacts of relay is and the lower 
No. 2 normal contacts of relay to the ring 
trunk conductor 6, whereby relay 380) is placed 
under the control of the calling subscriber. 
In response to the opening of the dialing loop 

for the first impulse of the third code letter 
dialed, which has been assumed to be R and haw 
ing a numerical equivalent of , relay 336 re 
leases in turn releasing relay 3362, but relay 380 
being slow to release does not release during the 
transmission of the impulse Series. With relay 
38; operated and relay 3802 released, a circuit 
is established from battery through the winding 
of slow-to-release reiay 3S38, the upper back 
contact of relay 383, conductor 388 to ground 
over the inner front contact of relay 383. Relay 
388 operates and establishes an operating circuit 

for relay 3885 which may be traced from battery 
through the winding of relay 385 over the back 
contact of relay 386, lower back contact of re 
lay 3807, the lower back contact of relay 3802, 
Conductor 3828, the lower alternate contacts of 
Irelay 3854 to ground on conductor 3868. Relay 
386 upo;h operating locks itself in a circuit from 
battery through its winding, the back contact of 
relay 3866, the ine: lower front contact of 
relay 385, through the upper winding of relay 
388; thence to ground on conductor 3825, closes 
a circuit from pattery through the winding of 
relay 3852 over the inner upper back contact of 
relay 385 and the inner upper front contact 
of relay 3835 to the front contact of relay 3800, 
Which becomes effective when relay 38 again 
operates and prepares a locking circuit for relay 
3892. Relay 3397 does not operate in the lock 
ing circuit of 'slay 3895. At the end of the first 
impulse, relay 3893 again operates in turn com 
pieting the circuit of relay 3882 which operates 
if relay 38ts has operated. Relay 3832 upon op 
erating locks in a circuit through its winding, 
Over the inner upper back contact of relay 3807, 
the inner upper and outer upper front contacts 
of relay 385, the upper back contact of relay 
338; to ground at its own upper front contact; 
at its lower back contact opens the shunt around 
the upper winding of relay 3807 which there 
upon operates in the locking circuit of relay 3305 
and opens the operating circuit of relay 3324. 
When relay 3800 releases at the beginning of the 
Second impulse, relay 3852 again releases since 
its locking circuit has been opened by the op 
eration of relay 3897; recloses the circuit, of 
relay 3884 and establishes an operating circuit 
for relay 3806, extending from battery through 
its Winding, through the lower winding and front 
contact of relay 3867, over its own lower back 
contact to ground on conductor 3326. Relay 
3866 now operates and relay 386 is held Oper 
ated but the circuit for relay 385 is opened at 
its contacts and relay 3805 thereupon releases 
preparing a circuit from battery through the 
Winding of relay 386.2 over the inner upper front 
contact of relay 3897, the inner upper back con 
tact of relay 3805 to the front contact of relay 
3396, which becomes effective upon the reopera 
tion of relay 3886 at the end of the secondim 
pulse. Relay 3862, upon reoperating, locks over 
the inner upper front contact of relay 3397, the 
upper back contacts of relay 3805, the upper 
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front contact of relay 389 to ground over its own 
upper front contact; opens the circuit of relay 
3884 and opens the circuit previously traced 
through the winding of relay 3896 and the lower 
winding of relay 3887, whereupon these relays 
release. Subsequent odd and even impulses cause 
relays 8335, 386; and 3888 to operate as just de 
scribed, relay 3885 operating on each odd in 
pulse and releasing on each even impulse. Re 
lay 38 Gá being slow to release operates at the be 
ginning of each impulse series and releases at 
the end of the Series. 
For counting the impulses, relays 389 to 38:4, 

inclusive, are provided. When relay 385 oper 
ates on the first dialed impulse, it operates relay 
3899 in a circuit from battery through its Wind 
ing, over the upper back contacts of relays 383, 
382, 38 and 38 9, over the lower front con 
tact of relay 3805 to ground on conductor $826. 
Relay 38.3 upon operating locks over its lower 
front contact, and the inner lower noignal. Coir 
tacts of relays 38 to 383, inclusive, to ground 
on condutor 332 . Relay 3889 also establishes a 
circuit from battery through the upper winding 
and lower normal contacts of relay 38 is, con 
ductor 38 ig, inner upger and lower front con 
tacts of relay 5 688, conductor 38 8 to ground at 
the upper front contact of relay 3809. Relay 
388 upon operating locks through its upper 
winding and lower alternate contacts over coil 
ductor 389, lower back contact of relay 4 to 
ground on conductor 388; prepares a locking 
circuit through its lower winding and inner lower 
front contact, which becomes effective upon the 
Subsequent release of relay 334 and prepares 
a circuit over its upper front contact fol' oper 
atting steering relay is, following the release of 
relay 3884. 
When relay 385 releases upon the receipt of 

the second impulse, it closes a circuit for counting 
relay 380 extending from battery through its 
winding, the inner upper front contact of relay 
3809, the lower back contact of relay 3805, to 
ground on conductor 3826. Relay 380, there 
upon Operates, locks. Over its lower alternate 
contacts and the chain locking contacts of re 
lays 38 to 383, inclusive, previously traced 
to ground and opens the locking circuit of relay 
3809 which thereupon releases. In a like manner 
on the third, fourth and fifth impulses, relays 
38, 38 f2 and 38 3 operate and each of these 
relays upon operating locks, releases the previ 
Ously operated relay and prepares the operating 
circuit for the succeeding relay. When relay 
3805 releases on the sixth impulse, relay 38 is op 
erates, locks over its inner lower front contact 
to ground on conductor 3826 and prepares an 
operating circuit for relay 3899. Relay 383 does 
not release at this time. When relay 3805 oper 
ates on the seventh impulse, a circuit is estab 
lished from battery through the winding of relay 
3899, over the lower front contact of relay 384 
and the upper back contacts of relays 382, 38 
and 380, the lower front contact of relay 3805 
to ground on conductor. 3826. Relay 3809 now 
operates; at its lower back contact opens the lock 
ing circuit of relay 383 which now releases; 
prepares the operating circuit of relay 38 ft and 
With relay 383 released, locks itself over its 
lower front contact over the inner lower normal 
contacts of relays 38 to 38 3, inclusive, to 
ground on conductor 3826. On the eighth, ninth 
and tenth impulses, relays 38 0, 38 and 38.2 
operate and lock in the manner previously de 
scribed for the second, third and fourth impulses. 
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The counting relays which are operated follow 
ing each impulse are tabulated in the following 
table: 

Table I 

Counting 
Relays Pulse ; Operated 

383 
3814,383 
3814; 3809 
3814; 3810 
3814; 381 
3814; 3812 

As these counting relays operate and release 
in response to the implises of a digit Series, the 
relays of the register associated therewith are 
accordingly operated and released. With steering 
relay 4008 operated when counting relay 3809 
operated in response to the first dial impulse, a 
circuit was established from battery through the 
lower winding of register relay 409, the inner 
lower front contact of relay A3 38, over conductor 
38 8 to ground at the upper contact of relay 
3869. FRelay is a therefore operated and re 
leased upon the subsequent release of relay 389. 
When counting relay 38) operated in response to 
the second dial impulse, a circuit was established 
from battery through the upper winding of relay 
402, middle upper front contact of relay 4008 
over conductor 382 to ground at the upper Con 
tact of relay 38i G. Relay & 92 therefore operated 
and released upon the Subsequent release of relay 
38 ). When counting relay 38 operated in re 
sponse to the third dial impulse, the circuits 
previously traced through the Windings of regis 
tei relays idi and 462 and over conductors 
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388 and 382 were closed at the upper front 
contacts of relay 33i i, thereby operating both 
relays 0 and 4602 and which then released 
upon the subsequent release of relay 38 . When 
counting relay 38 2 operated in response to the 
fourth dial impulse a circuit was established 
from battery through the upper Wilding of regis 
ter relay 4004 over the next-to-inner lower con 
tact of relay 408, conductor 3822 to ground over 
the upper front contact of relay 38 2. Relay 
4004 therefore operated and released upon the 
subsequent release of relay 382. When count 
ing relay 383 operated in response to the fifth 
dial impulse, the circuits previously traced for 
register relays 600i and 484 were completed 
over conductors 38 8 and 33.22, the upper front 
contacts of relay 38:3, the upper back contact 
of relay 38 f4 to ground on conductor $8; 5. Re 
lays 30G and 4) E4 both operated and then re 
leased upon the Subsequent release of relay 383. 
When counting relay 38 it operated in response 
to the sixth dial impulse, the circuit of register 
relay 4986 was established from battery through 
its winding, over the next to lower contact of 
relay 4603, conductor 3323, the upper front con 
tact of relay 38A to ground on conductor 385. 
Relay 4096 therefore operated and locked over its 
No. upper contact to ground on conductor 385. 
When counting relay 3309 again operated in re 
sponse to the Seventh dial impulse, the circuit 
of register relay 48 was again established for 
the operation of said relay. Relay 400 released 
upon the subsequent release of relay 3889. Upon 
the operation of counting relay 38 0 in response 
to the eighth dial impulse, the circuit of register 
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relay 4082 was again established to operate Said 
relay which then released upon the subsequent 
release of relay 380. When counting relay 38 
again operated in response to the ninth dial in 
pulse, the circuits of register relays 40 and 4002 
were again established to operate Said relayS, 
which released upon the Subsequent release of 
relay 38 2. Finally when counting relay 382 
again operated in response to the tenth dial pulse, 
the circuit of register relay 4084 was again es 
tablished to operate said relay. When, however, 
relay 3804 released at the end of the digit series, 
it established a locking circuit for any register 
relay that was at that time operated. The foll 
lowing table indicates the register relays of the 
dial impulse registers 400, 400, 4020, 49 and 
40 which are operated to register any digit, the 
table being specific to register 4000. 

Table II 

Register Relays 
Operated 

400 
4002 
4001; 4002 
4004 
4001; 4004 
4006 
4006;400 
4006; 4002 
4006; 4001, 4002 
4006; 4004 

- 

It has been assumed that the first digit Series 
received in the sender was the third code letter 
series for the code letter R, having a numerical 
value of 7, and therefore at the end of this Series 
when relay 3304 releases, counting relays 389 
and 384 will be operated and register relays Atef 
and 4096 Will be operated in consequence thereof. 
When relay 3804 releases a locking circuit Will 
be established for register relay 408 fron bat 
tery through its upper Winding and inner upper 
front contact, over the lower front contact of 
relay 4008, conductor 3824, upper front contact 
of relay 386, to ground on conductor 3826. 
Register relay 406 locks upon its operation to 
ground on conductor 385 as previously described. 
The locking ground for relay 400 causes the 
operation of steering relay 4097 which locks to 
ground on conductor 385 over its inner upper 
alternate Contacts, maintains the locking circuit 
of register relay 400 through Such contacts and 
opens the circuit of steering relay 488 at Such 
contacts, which relay now releases to disconnect 
the operating Windings of the relays of register 
400 from the contacts of the counting relays. 
Relay is also establishes a circuit from ground 
Over its lower contacts, the inner upper normal 
contacts of Steering relay 407, to battery through 
the Winding of steering relay 408. Relay 408 
now operates to aSSociate the operating windings 
of the relays of register 40 G with the counting 
relay contacts preparatory to registering the sec 
Ond dialed digit received in the sender. 
When relay 4007 operated, the locking circuit 

through the upper winding of relay 386 was 
opened but this relay remains operated over the 
locking circuit through its lower winding, inner. 
lower front contacts and the lower normal con 
tacts of relay 3864 until the latter relay reoper 
ates at the beginning of the next dial impulse 
Series. When relay 3804 again operates, relay 
38;6 releases and, at its upper back contact, 
prepares a circuit for Operating steering relay 
407. In the manner previously described, the 
counting relay 3809 is operated in response to 
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the receipt of the single impulse of the Second 
series received in the sender and connects ground 
over conductor 388, the inner lowerfront contact 
of steering relay 408 to battery through the 
lower winding of relay 40 which operates. 
Since, as assumed, this series of impulses com 
prises but a single impulse for the thousands 
digit 1, relay 3804 releases following the trans 
mission of such impulse and establishes a circuit 
from ground over its lower normal contacts, the 
upper back contact of relay 386, conductor 3825, 
the lower contacts of steering relay 408, the 
inner upper contact and upper Winding of regis 
ter relay 4 to battery. This locking ground 
also causes the operatio of steering relay 407 
which locks over its inner upper alternate con 
tacts to ground at the lower front contacts of 
relay 400, extends this locking ground to the 
locking circuit of legister relay 40 f, and opens 
at its inner upper normal contacts the operating 
circuit of relay 4 of 8 which now releases to dis 
connect the operating windings of the relays of 
register 400 from the counting relay contacts. 
Relay 40 7 also establishes a circuit from ground 
Over its lower front contacts and the inner upper 
normal contacts of steering relay 4927, to bat 
tery through the winding of steering relay 4928 
which operates to connect the operating Wind 
ings of the relays of the register 4020 with the 
contacts of the counting relays preparatory to 
registering the next dialed digit. Had the pre 
vious digit been of Some other value, the count 
ing relays and relays of register 40 to would have 
Operated and released in the manner previously 
described in connection with the first received 
digit Series, and if register relay 406 had been 
operated it would have locked over its own inner 
upper front contact and the lower front contact 
of steering relay 400 to ground. 
Impulses for the third digit series received 

cause the operation and release of the counting 
relays and the relays of register 4020 in the man 
ner previously described in connection with the 
first received digit series, relay 3804 reoperating 
upon the receipt of the first impulse of this series. 
It has been assumed that three impulses for the 
dialed hundreds digit 3 are transmitted in this 
impulse Series causing the operation of counting 
relay 38f in response to the third and last im 
pulse of this Series and the consequent opera 
tion of relays 662 and 4022 of register 4020. 
The operating circuits for these relays extend 
from ground placed on conductors 3818 and 382 
by counting relay 38 f, over the inner lower and 
uppermost front contacts of steering relay 4028 
to battery through the operating winding of reg 
ister relayS 402 ? and 4622. The operating ground 
placed on conductor 38 8 by the operation of 
counting relay 3869 in response to the first im 
pulse of this series also extended over the inner 
upper front contact of relay 4028, conductor 38, 7 
through the lower normal contacts and upper 
Winding of relay 38.6 to battery thereby causing 
relay 38f 6 to operate and lock over its lower 
alternate contacts, conductor 38 9, the upper 
front contact of relay 46fi and the upper back 
contact of relay 402 to ground on conductor 
3808. When relay 3864 releases at the end of 
the impulse Series, a further locking circuit is 
established for relay 38 6 from ground on con 
ductor 3803 over the lower normal contacts of 
relay 3864, the inner front contact and lower 
winding of relay 38.6 to battery. This locking 
ground is extended over the upper front contact 
of relay. 38 f6, conductor 3824, the lower front 

  

  



2,678,968. 
21. 

contact of steering relay 4028; through the inner." 
upper front contact and upper winding of regis 
ter relay, 402, to battery and through the inner 
lowerfront contact and lower winding of register. 
relay 4022 to battery to lock these relays in their 
operated condition. This locking ground also 
causes steering-relay 427 to operate, lock itself 
over its inner-upper; alternate contacts to ground 
over the lower front contact of relay. 40 7; to 
extend its locking ground to the locking wind 
ings of operated register relays 492 and 4022; 
to open the operating circuit of steering relay 
4028 at its inner upper- contacts which relay 
thereupon releases to disconnect the operating 
windings of the relays of register 4020 from the 
contacts of the counting relays; to open at its 
upper back contact, one locking circuit of relay 
386 and to establish an Operating circuit from 
ground over its lower front contact, over con 
ductor 4929 and the inner, upper normal Con 
tacts of steering relay 430 to battery through 
the winding of steering relay 4108. 
upon operating connects the operating windings 
of the relays of register 400 to the contacts of 
the counting relayS. 
Impulses for the fourth digit series received, 

cause the operation and release of the counting 
relays and the relays of register 49 in the man 
ner previously described in connection with the 
first received digit series, relay 38.4 reoperating 3 
upon the receipt of the first impulse of the series 
to release relay 38 6. It has been assumed that 
four impulses for the dialed tens digit 4 are trans 
mitted in this impulse series, causing the opera 
tion of counting relay 382 in response to the 
fourth and last impulse of the series and the 
consequent operation of relay 494 of the register 
409. The operating circuit for this register re 
lay extends from ground placed on conductor 
3822 by counting relay 3812, over the middle up 
per front contact of steering relay 408 to bat 
tery through the upper winding of register relay 
44. When relay 384 releases at the end of 
the impulse series, at which time register relay 
404 is energized, a circuit is established from 
ground over the lower normal contacts of relay 
3804, the upper back contact of relay 38; 6, con 
ductor 3825, the lower front contact of relay 408, 
through the inner lower front contact and lower 
winding of register relay 4f04 to battery for lock 
ing relay 404 operated and through the wind 
ing of steering relay 407 which now operates; 
locks itself over its inner upper alternate con 
tacts to ground over conductor 4029 and the 
lower front contact of relay 4027; extends its 
locking ground to the locking winding of register 
relay. 44; opens the operating circuit, of steer 
ing relay 488 at its inner upper contacts, which 
relay thereupon releases to disconnect the oper 
atting Windings of the relays of the register 400 
from the contacts of the counting relays and 
establishes a circuit from ground over its lower 
front contact, the inner upper normal contacts 
of steering relay. At 7, to battery through the 
winding of steering relay 4f 8 for operating relay 
48 to connect the operating windings of the 
relayS of register 4: G to the contacts of the 
counting relays. 
Impulses for the fifth digit series received 

cause the operation and release of the counting 
relayS. and the relays of register 4 0 in the man 
ner, previously described in connection. With the 
first impulse series received, relay 3804 reoperat 
ing upon the receipt of the first digit of this series 
and releasing after the last. When counting 

Relay 408. 

20 

22 
relay 3809 operates upon the first impulse: of this's 
series to connect ground to conductor 388, with, 
steering relay. 48 operated, the circuit is ex 
tended over the inner upper and lower contacts, 
of relay 4 i8 and conductor 387, over the lower. 
normal contacts and through the upper, winding 
of relay 386 to battery, whereupon relay. 386 
operates and locks over its lower: alternate con 
tacts, conductor 389, the next to lower front con 
tact of relay 40 and over the upper back con 
tact of relay 4 to ground on conductor 3808. 
It has been assumed that five impulses for the: 
dialed units digit 5 are transmitted in this im 
pulse Series causing the operation of counting 
relay 383 in response to the fifth and lastin 
pulse and the consequent operation of relays 4ff. 
and 44 of register 4 file. The operating circuits 
for these two relays extend from ground placed 
on conductors 388 and 3822 by counting relay. 
38:3, over the inner lower and middle upper front, 
contacts of relay 48 to battery through the 
Operating windings of these register relays. 
When relay 3884 releases at the end of theim-- 
pulse Series, a further locking - circuit is estab 

5 lished for relay 386 from ground on conductor 
38.8 over the lower normal contacts of relay 
3834, the inner front contact, and lower winding 
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of relay 386 to battery and this locking ground 
is extended over the upper front contact of relay. 
386, conductor 3824, the lower front contact of 
relay 4 ft 8, the inner upper front contact and 
upper Winding of register relay 4 to battery 
and through the inner lower front contact and 
lower winding of register relay 4 f4 to battery to 
lock these register relays in their operated con 
dition. This locking ground also causes steering 
relay 4 to operate, lock itself over its own: 
inner upper front contacts to ground on the lower 
front contact of relay 4f07; to extend its locking 
ground to the locking circuit of the operated reg 
ister relays 4 if f and 4f 4; to open the circuit of 
relay if 8 which now releases to disconnect the 
operating windings of the relays of the register 
4f6 from the contacts of the counting relays and 

, at its upper back contact to open one locking cir 
cuit of relay 38? 6. 
When it is not known definitely whether a six 

or a seven-digit number is to be dialed, the 
Sender-delay relay 3 5 will be operated from the 
identifier as later described and relay 36 will 
Operate. The circuit for operating relay 36 is 
under the control of steering relay 427 and re 
lay 4300 if the first digit registered in the sender 
is the hundreds numerical digit, and relay 4309 

5 has therefore been operated, and may be traced 
from battery through the winding of relay 3 6, 
upper back contact of relay 3i T, middle upper 
front contact of relay 3f 5, conductor 38 of 
the cable 3 9, the lower No. front contact of 
relay 430 over conductor 429 to ground at 
the lower front contact of relay 432. The cir 
cuit for Operating relay 3 6 is under the con 
trol of steering relay 4 7 and relay 436 if the 
first digit registered in the sender is the thou 
Sands digit and relay 43 has therefore been 
operated. This circuit may be traced as previous 
ly to conductor 3: 8, thence over the lower No. 
front contact of relay 430, over conductor 49 

to ground at the lower front contact of relay 
407. The operation of relay 36 closes a cir 
cuit from ground over its lower contact and con 
ductor 32 to a sender timing, circuit which 
Starts a four-Second timing interval. If the call 
ing subscriber starts to dial the fifth numerical 
digit before the expiration of this interval, re 
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lay 31 7 operates in a circuit from battery 
through its winding, upper back contact of re 
lay 32, upper front contact of relay 3 5, con 
ductor 322 of cable 39, lower No. 2 contact 
of relay 4300, conductor 438, middle upper front 
contact of relay 427 to ground on conductor 
382O if the first digit registered in the sender is 
the hundreds numerical digit or from conductor 
322 over the lower No. 2 contacts of relay 430, 
conductor 420, the middle upper front contact 
of relay 4 OT to ground on conductor 3820 if 
the first digit registered in the sender is the 
thousands digit. Relay 37 upon operating locks 
over its inner upper front contact to ground on 
conductor 309 and at its upper back contact 
opens the circuit of relay 3 S to cance the 
timing. If the subscriber does not start dialing 
within the timing interval, relay 32 operates 
after the interval of four seconds measured by 
the timing circuit over a circuit which may be 
traced in part from battery through the uppel' 
Winding of relay 32, the front contact of re 
lay 36 to conductor 323 and the call proceeds 
as a four-digit numerical number. 
When relay 37 operates, relay 320i is op 

erated to record the end of dialing. If the first 
digit recorded in the sender is a third code digit, 
the circuit for relay 320 extends from battery 
through its winding, conductor $202, upper No. 
4 front contact of relay 4302 which, with relay 
4306, will be operated at this time from the 
identifier, conductor 324 of cable 39, inner 
lower front contact of relay 325 which will have 
been operated from the identifier, over conduc 
tor 328, over the upper front contact of Steering 
relay 47 to ground on conductor 3308, or over 
the lower front contact of relay 32 at the end 
of the timing interval. If the first digit recorded 
in the sender is a thousands digit and relays 
430 f and 4307 and the no-Sender delay relay 
325 are operated, the circuit of relay 320 ex 
tends as traced over conductor 3202, thence over 
the upper No. 6 front contact of relay 43, con 
ductor 326 of cable 39, the upper No. 2 front 
contact of relay 325, over conductor 329 and 
the upper front contact of steering relay 40 to 
ground, or to ground over the inner lower front 
contact to relay 32 at the end of the timing 
interval or as traced to conductor 326, thence 
over the lower No. 2 contacts of sender-delay 
relay 315 if at the time operated, over conduc 
tor 328 and the upper front contact of steering 
relay 47 to ground on conductor 3808 or to 
ground over the lower front contact of relay 
32 at the end of the timing interval. If the 
first digit recorded in the Sender is a hundreds 
digit and relays 4300 and 4308 and the no-Sender 
delay relay 325 are operated, the circuit of re 
lay 320 extends as traced over conductor 3202, 
the upper No. 5 contacts of relay 4300, conduc 
tor 327 of cable 39, the upper No. 3 contacts 
of relay 325, conductor 330, over the upper 
front contact of steering relay 492 to ground on 
conductor 3808, or as traced to conductor 3 2T 
thence over the lower No. 3 contact of Sender 
delay relay 35 if at the time operated, con 
ductor 329 to ground at the upper front coin 
tact of steering relay 47 or to ground at the 
inner lower front contact of relay 32 at the 
end of the timing interval. Relay 320 upon op 
erating performs functions to be later described. 

Party identification test 
When the sender was cut through to the call 

ing trunk by the operation of relay 4620 of the 
trunk finder 4600, a circuit was established from 
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ground over the lower No. 2 back contact of re 
lay 708, conductor 746, through the winding of 
trunk connector relay 4700 individual to the call 
ing trunk, conductor 722, brush 4624 of the trunk 
finder, the lower No. 3 contact of relay 4620, 
conductor 4630, Over the lower No. 3 back Con 
tact of relay 3005, through the windings of the 
three-position polarized relay 3008, the upper No. 
4 back contact of relay 3005, through resistance 
3009, to battery thereby operating relay 3008. Re 
lay 3008 operates in this circuit but relay 4700 
does not. Relay 3008 upon operating its lower 
contacts caused the operation of relay 300 in 
a circuit from battery through its winding to 
ground over the lower front contact of relay 3008. 
Relay 300 then locked over its upper No. 
front contact to ground applied to conductor 398 
by the operation of relay 306 as previously de 
scribed, and relay 300 established a circuit from 
battery on conductor 34 through the upper 
winding of relay 3004, the upper No. 2 contact of 
relay 300, through resistance 302 to ground for 
preparing relay 3084 for operation. A circuit was 
also established by the operation of relay 306 

5 for party test start relay 300 over a circuit from 
battery through its winding, over the lower No. 
A normal contacts of relay 3005 to ground ap 
plied to conductor 3 07 by the operation of re 
lay 306. Relay 300 upon operating bridged 
at its upper No. 5 contacts the upper back con 
tact of relay 3000, bridged at its lower No. 4 COn 
tacts the lower back contacts of relay 3000 and 
established a circuit from battery On conductor 
34 through the lower winding of relay 3894 and 
inner alternate contacts of relay 300, Over the 
lower No. 5 back contact of relay 3006, to ground 
on conductor 30. Relay 3004 upon Operating 
establishes a circuit from ground on conductor 
3i () over its front contact, the upper No. 4 front 
contact of relay 300 to battery through the 
winding of slow-to-release relay 300 which there 
upon operates and establishes an obvious circuit 
for relay 3000 which also operates. 
When relay 3394 operates at the start of the 

first digit to be registered in the Sender, it es 
tablishes a circuit for relay 3005 which may be 
traced from battery through its winding and 
upper No. normal contacts, over the lower No. 
contacts of relay 300, conductor 30, the upper 
front contact of steering relay 4008, conductor 
382 to ground over the upper contact of relay 
3804. Relay 3005 upon operating locks over its 
upper No. alternate contacts to ground on con 
ductor 397 and transfers at its lower No. con 
tacts the operating circuit of relay 300 from 
ground on conductor 3) controlled by off-nor 
mal relay 3 G6 to ground placed on conductor 
30 by relay 3804 over the lower Nos. and 2 
contacts of relay 303. When relay 3864 releases 
at the end of the first digit series, it releases re 
lay 36fi which in turn opens the operating cir 
cuit of slow-to-release relay 300. Since relay 
SGi cannot release until relay 3057 releases dur 
ing the interdigital pause between the first and 
second digits, the lower winding of relay 3004 
is presented to the tip and ring conductors of 
the calling line until relay 3907 releases, over a 
circuit from battery through the lower winding 
of relay 3 (04, the inner normal contacts of relay 
366 , the inner alternate contacts of relay 3(90 
to conductors 482 and $628 and thence as traced 
to the tip and ring conductors of the calling line. 
If, as assumed, the tip party substation OO is 
calling, there will be a connection to ground 
through the winding of the ringer at Such Sub 
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station and relay 3994 should, therefore, be held 
operated fron this substation ground over con 
ductor $62. When relay 3 releases approxi 
mately .05 to .10 second after relay 39 releases, 
it closes a lockiing circuit for relay 304 if relay 
34 has re:hained operated froin the tip station 
ground, over a circuit from battery, through the 
lower winding of relay 3394, over the lower back 
contact of relay 33, through the winding of re 
lay 3.5 S and the front contact of relay 3864 to 
ground on conductor SS S. Relay 3:3 operates 
in this locking circuit and establishes a circuit 
for relay 33 from battery through its lower 
winding, conductor 332, lower No. 2 back contact 
of relay 3,383, front contact of relay 333, upper 
No. 5 front, contact, of relay 3: 3, lower No. 2 front 
contact of relay 385 to ground at the upper back 
contact of relay S332. Relay 313 f operates and 
locks in a circuit from hittery through its upper 
winding and inner uppe: front contact to ground 
on conductor 38 to register a tip party call. 
Had relay 384 released when its winding was 
connect2d to the conductors of the calling line 
because of Ino direct ground ein countered there 
on, it reinains released and with relay 33? not 
therefore operated a ring party call Will be reg 
istered. The tip and ring conductors of the dial 
ing loop are handied over continuity contacts of 
relays 33.3 and 38 in order not to introduce 
any false operation of the impulse responsive re 
lay 38. During the time relay 3:4 is presented 
to the calling line, relay 3888 is held operated 
in a loop circuit, extending from battery through 
its lower winding over conductor Si32, lower No. 
2 back contact of relay 3253, conductor 3: , 
inner upper back contact of relay 3 is, lower 
normal contacts of relay 333, conductor 38.3, 
then through resistance 34, over the lower No. 
2 back contact of relay 388 to ground at time 
outer froin, contacts of relay Sie 3. 

Seizure of (tal idie identifier 
The first digit dialed in the sender may be the 

last letter of a three-digit office code, the first 
( thousands digit, or the Second or hundreds 
digit of a nurthericai number depending upon 
Whether the tander tici.eting ti'Ink was select 
(ed froy in the bank of a first, second or third Se 
lector. Ii ordei go determine the classification 
of the first, digit registered in the sender, the 
Selder Conifaunicates with an identifier which 
has acceSS to the Seiectors in such a manner that 
it can reconstruct, the office code dialed by the 
sloseries: 3.ii give this information to the 
Selder. When the first, gigit has been received in 
the sende' and steering relay is a has operated, 
a circuit, is closed for the preference relay of the 
first, available icientifier. It will be assumed that 
the first idenier disclosed in Figs. 5 to 27, in 
clusive, has been constituted the first preference 
identifier to $he Seader disclosed in Figs. 28 to 43, 
inclusive, by the cross-connection of terminal 
232 (; to the terati:;a 292 in Fig. 29 and that this 
identifier is at the time available. A circuit is 
therefore effective from ground through the 
identifier preference relay 238 Fallocated to this 
identifier and to the No. Sender, over the upper 
bask contact, of the identifier busy relay 29.38F 
allocated to tilis identifier and to the No. 
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thereupon operates, locks to ground over its lower 
alternate contacts; removes operating ground for 
preference relays 29 F to 29 SF, inclusive, allo 
cated to the same identifier and to all other 
Sendel's so that no other sender may cause the 
Seizure of this identifier; and establishes a circuit 
from ground over the upper normal contacts of 
preference relay 28:9F, thence in series over the 
upper normal contacts of other preference relays 
allocated to the same identifier, over the upper 
front contact of relay 296).F, conductor 2923, 
through the winding of connector relay 280 OF 
allocated to the first identifier, to battery and 
g:'Olind. Relay 235 if thereupon operates to ex 
tend Control conductors from the seized sender 
to the first identifier and closes an obvious cir 
cuit through the winding of relay 28 F which 
operates to extend further control conductors. 
Had the first identifier been busy then its busy 

relay 293.0F Would have been operated and the 
circuit previously traced over conductor 2922 
Would have extended over the upper front contact 
of relay 2939F and the upper front contacts of 
the busy relays of succeeding busy identifiers, 
thence over the upper back contact of the busy 
relay of the first idle identifier to ground through 
the winding of the preference relay of such identi 
fier. If it should be assumed that all identifiers 
except the last are busy then this circuit will ex 
tend over the upper back contact of relay 2939, 
through the winding of the preference relay 29, 
of such identifier to ground over the normal con 
tacts of preference relay 29.9L of such identifier 
allocated to the last sender. It is to be noted that 
the last identifier is the first choice preference 
for the senders in the last group and the last 
choice preference for the sender in the first 
group, it being understood that the senders are 
divided into a plurality of groups with the senders 
in each group having a connon channel of access 
to all identifiers. 
With connector relay 280F operated a circuit 

is established from ground over its No. 3 contacts 
and conductor 2 to battery through the wind 
ing of relay 20) of the identifier. This relay 
which operates and connects ground to conduc 
tors, such as 202 of the cable 203, extending 
to the upper windings of all busy relays 2939F to 
2.959F allocated to the first identifier and thence 
through Such relays to battery as illustrated in 
connection with relay 2939F and all such busy 
relays therefore operate with the exception of 
relay 2939F whose upper Winding is shunted over 
conductor 2924 and the No. contacts of relay 
28, 5 to ground. Relay 28.8F also establishes a 

* circuit for preparing the timing circuit of Fig. 27 
extending from ground over its No. 2 contacts, 
conductor 26, over the lower back contact of 
relay 294 to battery through the winding of 
start relay 275 which thereupon operates and 
locks over its upper No. contacts to ground on 
conductor 2.86. Relay 2 e5 upon operating com 
pletes an obvious circuit for relay 24, and the 
latter relay, upon operating, primes the timing 
circuit 29 to measure an over-all holding period 
for the identifier during which period it should 
complete all of its functions. This priming cir 
cuit may be traced from 130-volt source 284 of 
positive potential, over the inner upper contacts 
of relay 2) is through resistance 292, over the 
upper contacts of relay 24 and resistance 279B 
to ground through the condenser 29C. After 
approximately nine seconds condenser 29C will 
become fully charged if the identifier has not 
been dismissed and the potential applied from 
the source 2784 through resistance 29B will be 
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applied through resistance 27.9E) to the control 
Cathode of the tube of the time. Since ground 
potential is applied over the No. 3 front contact 
of relay 285 and over the normal contacts of 
anode relay 2 SA to the other cathode of the 
tube, the tube will fire across its cathode gap dis 
charging the condenser 29C and will operate 
anode l'elay 29A in a circuit from ground on the 
right cathode of the tube across the gap between 
Such cathode and the anode, through the lower 
winding of anode relay 219A to battery 2784. 
Relay 279A locks over its upper winding and 
upper alternate contacts to ground over the No. 
3 front contact of relay 275, extinguishes the 
tube and closes a major alarm circuit over its 
lower contacts. This alarin circuit is maintained 
until the identifier is released as indicated by the 
release of relays 2794 and 25. 

Relay 224 upon operating also primes the tim 
ing circuit 28 to measure a period during which 
the identifier awaits the operation of an identifier 
trunk corrector. This timing circuit may be 
traced from battery 285 over the inner upper 
contacts of relay 2 is through resistance 2780E, 
the inner lower contacts of relay 2, 34, conductor 
2852, the back contact of relay 2522, conductor 
2653, through resistance 230B and condenser 
28CC to ground. After approximately 3.4 of a 
second condensel 280C will become fully charged 
if the identifier trunk connector, such as 4559F, 
has not become operated and relay 3922 has not 
therefore operated. Thereupon the potential ap 
plied from the source 2785 through resistance 
2.8B will be applied through resistance 280D 
to the control cathode of the tube of the timer 
2:8 and since ground potential is applied over 
the No. 3 front contact of reiay 2705 and over 
the normal contacts of anode relay 280A to the 
other cathode, the tube will fire across its cathode 
gap discharging the condenser thereover and Will 
operate anode relay 28A over the right cath 
Ode of the tube across the gap between such cath 
ode and the anode, through the lower Winding of 
anode relay 238A to battery 2784, whereupon 
relay 280A locks over its upper winding and 
upper alternate contacts to ground Over the No. 
3 front contact of relay 25, extinguishes the 
tube and closes a circuit from ground at its lower 
contacts, conductor 2651, the winding of relay 
225 to battery, and to the trouble indicator cir 
cuit (not shown). Relay 225 upon operating 
locks in a circuit over its lower front contact, the 
upper back contact of relay 2328 and conductor 
2029, to ground over the lower back contact of 
relay 28 A: closes an obvious circuit for relay 
226 which Operates and locks over its No. 4 con 
tacts to ground over the upper No. 2 contact of 
start relay 22, said last-mentioned relay having 
operated in the meanwhile, as will be explained 
hereinafter, and over its inner upper contacts 
connects ground to conductor 27 to operate 
identifier busy relay 29 to prevent, the seizure 
of the identifier by any sender until the identifier 
is released after the rectification of the trouble 
encountered. 
With connector relay 23 F operated a circuit 

is established from ground over its No. 3 contacts 
and conductor 2 of cable 288 to battery 
through the winding of start relay 2002 of the 
identifier which thereupon operates to start the 
functioning of the identifier. A circuit is also 
established from ground at the upper back con 
tact of relay 2f13 of the identifier, conductor 
2224 of cable 23 ft, the No. SS contact of relay 
28 F to battery through the winding of relay 
2802F of the sender group including the sender 
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taken into use which has the first identifier as 
first choice. Relay 2832 thereupon operates 
and locks over its No. upper front contact, No. 3 
back contacts of relays such as 28921 allocated 
the same sender group allocated to intermediate 
identifiers, over the No. 3 upper back contact of 
relay 2892L allocated to the last identifier to 
ground on conductor 3i)8. A circuit is also es 
tablished for either the tip station relay is or 
the ring station relay of the identifier. If 
the sender found the call to be from the ring 
station and consequently on the party station test 
relay 364 did not reinain operated and relay 
33 did not operate, a circuit was established 
from battery through the winding of relay A, 
conductor 62 of cabie SE INo. 3. contact of 
relay 2803F, conductor 2895 of cable 2333, lower 
back contact of relay 333, conductor 333, back 
contact of relay 3904 to gi"Ound on conductor 
30. If the Sender found the call to be fron the 
tip station, as a SSuined, and consequently test 
relay 3004 remained operated during and after 
party test to cause the operation of Irelay 3:3, 
a circuit was established from battery through 
the winding of relay 32, conductor 6 G of 
cable 600, the No. 38 contacts of relay 28.9F, 
conductor 234 of cable 383 to ground at the 
lower front contact of relay 33. 

Operation of identifier-trunk-connector 

Upon its seizure the identifier is also informed 
that the calling trunk is located in the A group 
of one hundred trunks by a circuit established 
from ground placed on conductor 46 by the 
Sender, Over the lower front contact of relay 4.638 
and the upper No. contacts of relay iii.26 of 
the trunk finder 4609, conductor $55i of cable 
2803, the No. 39 contact of identifier connector 
relay 2800F, conductor 28 of cable 2833 to bat 
tery through the winding of relay 2:07. Had the 
Calling trunk been in the B group of One hundred 
trunks a similar circuit would have been estab 
lished from ground applied over a relay such as 
relay 629' through a trunk finder of the B group 
(corresponding to relay $62t of the A group) to 
a conductor, such as 455 of cable 2863, over the 
No. 39 contacts of relay 28.0F, conductor 23 
of cable 289 to battery through the winding of 
relay 29. 
Start relay 202 of the identifier upon opei'at 

ing also established a circuit fron battery 
through resistance 25 over its lower No. 3 con 
tacts, conductor 29 of cable 233, lower No. 
back contact of relay 25.2, conductor 259 of 
cable 250, the No. 25 contacts of identifier con 
nector relay 2809F, conductor 633 of cable 23:23, 
lower No. contact of relay A62 of trunk finder 
4600, trunk finder brush 4634, the No. 6) group 
conductor 4635 of cable 2803, the No. 52 contacts 
of identifier connector relay 23))}, conductor 
2898 of cable 2889, the lower front contact of 
relay 27, conductor 27 28 of cable 229, through 
the winding of lock-out relay 455.8F allocated to 
the first identifier and to the identifier-t'Jink 
connector having access to the Nos. ) and 9 sub 
groups of the A group of trunks, over the inner 
upper normal contacts of similar lock-out relays 
allocated to other identifiers to ground. Relay 
4558F operates, locks over its upper inner alter 
nate contacts to ground, establishes an Operating 
circuit for the multicontact connector relay 
4559F from ground through the winding of such 
relay over the inner lower front contact of relay 
4558F, through resistance 456 to battery. Re 
lay 6558F further establishes a circuit from bat 
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tery, through resistance 456 over its middle up 
per front contact, conductor 4582, upper No. 
contacts of identifier start relay 2002, conductor 
2006 of cable 2009, the No. 3 contacts of iden 
tifier connector relay 283 CF, conductor i829 of 
cable 2803, lower No. 2 contacts of relay 4326, 
trunk finder blush 2523, conductor 2 through 
the windings of the three-position, polarized re." 
lay 8 of the trunk, through resistance 138 to 
battery. Multicontact relay A559F of the identi 
fier-trunk-connector circuit and relay 8 of the 
trunk circuit both operate, relay 553t extend 
ing a plurality of control conductors from the 
calling trunk to the identifier. 

It is to be noted that the ten subgroups of ten 
trunks each of the A group of One hundred trunkS 
appear in the vertical rows of terminal sets of 
the banks of the trunk finders of the A group 
and that, each of the identifier-trunk-connectors 
of which two are show; in Fig. 45 serve two of 
such subgroups, the connector circuit conprising 
the lock-out relays 4558F to 4558L and the con 
nector relays 4559F to $559L serving the Nos. 9 
and 9 subgroups of trunks or twenty trunks, the 
connector circuit comprising the lock-out relays 2 
4563F to i563L and the connector relay 45.543 to 
456 gL serving the Nos. and A subgroups and the 
three other connector circuitS (not shown) Serv 
ing, respectively, subgroups 2 and 5, 3 and 5 and 
and 8. 

conductors such as conductors 635 . . . 4659 for 
the No. 0 subgroup, which extends over the Nos. 
4 to 5 contacts of the identifier connector re 
lay 2850i is paired to cause the operation of the 
identifier-trunk-connector circuit which has ac 
cess to the subgroup of trunks in which the call 
ing trunk is located, is indicated by the multi 
pling at the left of the contacts Nos. 4 to 50 
of relay 2839F. For example, the subgroup coin 
ductors S3 and AS 58 for the Nos. 8 and 9 Sub 
groups are connected over the Nos. 5 and 43 
contacts of relay 23)3F to conductor 288 for 
operating the connector relay is $59F as previously 
described and the Subgroup conductoi's 868 and 
4659 for the Nos. and 4 subgroups are con 
nected over the Nos. 4 and is contacts of relay 
28 (GF, conductor 23:2 of cable 2889, the upper 
contacts of relay 2, conductor 2 of cable 
2299 to ground through the winding of relay 
4563F operative to cause the operation of con 
nector relay 58 F. 
Had relay 20 been operated, indicating 

thereby that the calling trunk was in the B group 
of one hundred trunks, then battery would have 
been placed on One of the Subgroup conductors 
4635, 4858, etc. over a brush of a B group trunk 
finder, over one of the contacts Nos. 41 to 50 of 
identifier connector relay 2860F, over one of the 
conductors of cable 289 and a contact of relay 
2, , over one of the five conductors of cable 
2 f2 and thence to ground through the winding 
of the preference relay of a B group identifier 
trunk-connector of Fig. 44 which has access to 
the pair of Subgroups of the B trunk group in 
which the calling trunk is located in the manner 
previously described. 

Fig. 44 shows the lock-out relays 4458F to 
4458L and the connector relays 4459F to 4459, 
allocated to the Several identifiers and to the 
identifier-trunk-connector circuit serving the 
Nos. and 9 subgroups of the B group of trunks 
and the lock-out relays 4463F to 443.3L and the 
connector relays. 44645 to 4464L, allocated to the 
several identifiers and to the identifier-trunk 
connector circuit serving the Nos. and 4. Sub 
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groups of the B group of trunks, the other three 
identifier trunk connector circuits serving the 
remaining subgroups of the B group of trunks 
being omitted. Relay 4559F upon operating 
establishes a circuit from ground over its No. 
60 contacts and conductor 45 to battery through 
the winding of relay 2022. 
Relay 2022 upon operating opens at its lower 

back contact the previously traced timing cir 
cuit for the timer 280 to arrest the measurement 
of the time interval during which the trunk 
identifier connector should function and at its 
lower front contact establishes a timing circuit 
for timer 2732 to measure a period during which 
the identifier should complete the reconstruc 
tion of the called office code, which interval is 
terminated by the operation of relay 206. This 
timing circuit may be raced from battery 2784, 
over the inner upper contacts of relay 27 04, 
through resistance 282E, conductor 2654, lower 
front contact of relay 222, the back contact of 
relay 20 f6, conductor 2655, through resistance 
2782B and condenser 282C to ground. After ap 
proximately 8 of a second condenser 2782C will 
become fully charged if the reconstruction of the 
called office code has not been completed and 
relay 206 has therefore not operated. There 
upon the potential applied from the source 27.84 
through resistance 2.82B will be applied through 
resistance 282) to the control cathode of the 
tube of timer 282 and, since ground potential 
is applied over the No. 3 front contacts of re 
lay 2795 and over the normal contacts of anode 
relay 2782A to the other cathode, the tube will 
fire acroSS its cathode gap discharging the con 
denser thereover and Will operate anode relay 
2782A across the gap between its right cathode 
and the anode, through the lower winding of 
anode relay 2782A to battery 2784. Relay 2782A 
thereupon locks over its upper winding and up 
per alternate contacts to ground over the No. 3 
front contact of relay 27 95, extinguishes the tube 
and Connects ground Over its lower contacts and 
conductor 265 to battery through the Winding of 
relay 2025 and to the trouble indicator. Relay 
2025 locks under the control of anode relay 278A, 
Causes the operation of relay 2026 and estab 
lishes the circuit for busy relay 2700 in the man 
her previously described. 
Relay 78 of the trunk circuit is polarized, and 

in response to the closure of the operating cir 
cuit therefor previously traced operates to open 
the shunt around retardation coil 733 at its up 
per No. 5 back contact to permit the identifier 
to transmit 270-cycle alternating current over 
the sleeve towards the calling line, and estab 
lisines a circuit from battery through resistance 
2593 over the lower No. 3 back contact of relay 
252, conductor 26 of cable 2 (), the lower 
fo. contacts of identifier start relay 2002, con 
ductor 4565, the No. 2 contact of identifier con 
nector relay 435SF, conductor 735, the No. 2 con 
tacts of relay 78, conductor 857, brush 85 of 
the digit register 855, which it will be recalled 
was advanced to the No. 2 terminal of its arc, 
Over a conductor of the group 358 and a contact 
in the No. 2 to No. contacts of connector re 
lay 3559F, a conductor of group 4566 to ground 
hrough the Winding of one of the group of trunk 
code relays represented by relays 26 and 260 
thereby operating 2 g (not shown) of this group. 
The second code letter A is thus transferred 
from the register 85g of the trunk to the trunk 
register 2689. Relay fi3 also establishes a cir 
cuit from battery through resistance 2569 over 
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the lower No. 2 normal contact of relay 2502, 
iconductor 2008 of cable 20, lower No. 2 con 
tacts of relay 2002, conductor 356, No. 6 COn 
tact of connector relay 4569F, conductor 35, 
upper No. 3 contacts of relay 78 and conductor 
736 to the lower contacts of the sleeve relay of 
each trunk appearance on the banks of the Se 
lectors in order that the identifier inay recoil 
struct the digits which may have been dialed to 
reach the trunk. This circuit is then further 
completed as will be later described. 

Reconstructing dialed Office code 
The arrangement for reconstructing the called 

office code in the identifier provides for the use 
of a sleeve relay such as 3 connected to the 
sleeve of each trunk appearance on the banks 
of selectors. The code leads associated with any 
trunk are connected to the contacts of sleeve re 
lays in all appearances of the particular trunk 
involved. These trunk appearances may be at 
the banks of the first, second and/or third selec 
tors. Where the bank appearances are ter 
minated in rotary out-trunk Switches, Such as 
that shown in Fig. 6, the code leads are con- : 
nected to a bank of Such a rotary out-trunk 
switch involved, over the brush associated with 
such bank, over contacts of the sleeve relay of 
the trunk appearance and over a second brush of 
the Switch and associated bank. With this air 
rangement, when a connection is set up through 
a particular bank appearance the code iead for 
the trunk is connected over the contact of a sleeve 
relay to the identifier-trunk-connector. There 
will be a number of code leads connected between 
the sleeve relays and the identifier-trunk-COIn 
nector, one lead for each route appearance of the 
twenty trunks of the two subgroups served by 
the connector. Therefore, the battery connected 
as previously traced to conductor 36 will be 
connected through the lower contacts of Some 
sleeve relay to one of the code leads through the 
trunk-identifier-connector to the identifier and 
this will determine the route appearance to which 
the call has been set up. The number of code 
leads through the connector to the identifier, 
therefore, will depend upon the number of pos 
Sible route appearances of the trunk at the banks 
of Selectors. For example, if eight of the levels 
of the first Selector were involved in ticketed traf- ; 
fic there would be a maximum of eight code leads 
Corresponding to the eight appearances through 
the first Selector. In a like manner, the maxi 
muin number of route appearances that might 
occur for the bank levels of the Second selectors 
available for ticketed traffic Would be eight times 
eight or Sixty-four route appearances or code 
leads, if all two-digit codes were involved in the 
outgoing ticketing traffic. The number of route 
appearances from the banks of third selectors 
is an indeterminate number depending upon the 
number of routes involved through the banks of 
the third Selectors. Cross-connection racks, 
Such as A468 and 4469 of Fig. 44 and 4568 and 
569 of Fig. 45, are associated with the identifier 
trunk-connector circuits so that the code leads 
from the sleeve relays which are associated with 
the Sarine route appearance can be connected to 
gether, the only code leads brought through the 
Connector circuits being those required for sep 
arate route appearances. In some cases there 
may be alternate routes to Some offices in Which 
event the sleeve relays for the last two or three 
trunk appearances in a bank level would con 
nect the code leads from the trunk to a separate 
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Code lead through the connector circuit to the 
identifier to cause the operation of a special 
Oute relay which would cause the call to be set 
Up Over an alternate route. At the identifier 
the code leads terminate in CrOSS-connection 
rack 26 of Fig. 26 so that they may be cross 
connected to operate a route relay, such as 273, 
Or to Operate One of the trunk translator relayS 
262, 263, etc. 
The identifier is provided with One or more 

route relays, such as 23, for each called office 
route (building). The contacts of the route re 
lay are associated with cross-connection racks 
2 is, 275 and 26 so as to convey to the sender 
all Of the information relating to the setting up 
of the connection to the called office route in 
Wolved. The route relay for a called office route 
Will, in Some cases, be operated directly from the 
Code lead while in other cases it may require 
a combination of the information obtained from 
the code lead and the digit which has been dialed 
into the trunk before the route relay can be op 
erated. In Still other cases, it may require a 
Combination of information from the code lead, 
the digit dialed into the trunk and also the first 
digit dialed into the Sender to determine the op 
eration of the proper route relay. For example, 
in case the trunk appearance is from the bank 
of a third Selector it is apparent that the route 
relay will be operated directly from the code 
lead Since the Subscriber has dialed the entire 
three digits of the office code which will deter 
nine the route relay to be operated. When the 
trunk appearance is from the banks of second 
Selectors and all three code letters are required 
to determine the route, then the code lead will 
be CIOSS-connected at the rack 26 to the Wind 
ing of a trunk translator relay of the group 262, 
28f3, etc. The operation of one of the relays 
Of the trunk code group 26 to 2610 in accord 
ance With the setting of the digit register 850 of 
tile trunk in response to the dialed third code 
digit Will cause the connection of battery to one 
Of the conductors extending over contacts of the 
Operated relay of the group 262, 263, etc. and 
terminating in the rack 264 to operate the proper 
route relay Connected to a terminal of the rack 
264. 

In case the trunk appearance is from the bank 
of a first selector and all three code digits are 
required to determine the route, then the code 
lead of the first selector appearance will be con 
nected to a relay of group 26 F 2, 263, etc. and 
through the operation of one of the relays of the 
group 26, 260 battery will be connected to 
One of the conductors terminating in the rack 
25 4 which may be cross-connected to one of 
the Sender translator relays 265, 266, etc. 
thereby causing the operation of one of such 
translator relays. The sender code relays 2620 
to 2629 are operable over the identifier sender 
Connector in accordance with the setting of the 
first register 4099 of the sender and the opera 
tion of one of these relays will connect battery 
OVer contacts of the operated relay of the group 
26fs, 266, etc. and terminals of the cross-con 
necting rack 267 to the proper route relay. It 
Will be apparent that with this arrangement 
Various combinations of bank appearances with 
two- or three-digit office codes will cause the 
Operation of route relays over the various paths 
involved. To simplify the drawings but one of 
the route relays, 27 f3, has been disclosed but 
possible connections to other similar route re. 
lays have been indicated. 
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There are some instances where different route 
relays will be required for routes to tie Saline 
office building due to differences in operation. Such 
as, for example, in some exchange area.S, whei'e 
6 and 7 digit nuinbers are involved in the Saale 
thousan is group and it is therefore necessary to 
indicate the two- or three-digit office Code to 
the sender, and also in some cases to add 3, Seinde 
delay time in the Sender for Such Calls. Fol 
such connections, several route relays (n3S bai'er 
quired, one for the two-digit code, one for the 
three-digit code and also one for the particula: 
thousands number of the code where Seider delay 
is involved. The operation of a route relay for 
sender delay may be involved only where a, two." 
digit, office code is to be printed. Thus, the third 
digit dialed, thousands, will deterinie Whether 
it is One of the coilditions where a Six Oi a, SeWeil 
digit number has beer dialed and the Sender 
delay route relay must, he operated, or Whether 
the regular route relay to this office With Io 
sender delay is to be operated. It is apparent 
that the third digit, may be registered eithe: ii. 
the trunk or as the first digit in the Sender de 
pending upon whether the trunk appears Oil the 
bank of a first or a second SelectC. in Soille 
areas the fourth digit dialed in the above Cases 
will always determine definitely whether the 
called number will have six or Seven digits. 
Therefore, whenever the fourth digit dialed is 
the first digit, received in the sender, the route 
relay will be able to signal the Sender Winether 
the called number will be a six or Seven-digit 
number and no sender delay Will be involved. 
However, in those cases where the fourth digit 
dialed is the second digit registered in the Selder 
the route relay will have to give the Seidei the 
sender delay signal as it has no access to the regis 
tration of such digit, in the sender to determine 
Whether it is a digit of a six or Seven-digit Inuin 
ber. Thus, the sender delay will be involved only 
when the route appearance is from the banks of 

'St SelectorS. 
The route relay 2, 3 is arranged to control 

the sending of ail the information to the Sender 
relative to the called office code, including the 
digit, which has been registered in the trainik. 
The functions of the route relay are as follows: 
To inform the sender whether the cailed Office 
code has two or three digits; whether a repeater 
is required at the tarden point and whether the 
called oice code should e prefixed by a One Of 
two-digit, repeater code; whether the Sencier delay 
should be added for those cases where either a 
six-tigii, or a seven-digit number Inay be dialed; 
to infort the Sen?ei' as to the nuinbei of Called 
office code digits to be sent out by the Sendei" in 
setting up a cai to the dista. It point Since the 
ticketing trunks say be direct, t'UEnks Or Zay tel 
minate at a tander of ice or at a partial tarde: 
point; to send the three office code digits to the 
serier, or to control the Sending of those digitS 
to the sender wine; they are registered in the 
trunk. O: Seinder; to inforin the Sender as to 
vshene is first digit dialed into the Sender is 

gfice code digit, a tinousands or a hindreds 
, a..it directiy or it conjunctio. With tie Call 

ing fige register reiays of the ide:tifier to iii 
for the seizier or the trunk or bota. Whetheir 

ticketing of the cat shoulid be caiceled Gir 
is gile cite should he denied Ol' winether 

a sole as see dialed for Winich there is G 
sisting office. 
It has been assuried that the galling line Was 

associated with the ticketing trunk of FigS. 7, 8 
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and 9 over a first selector appearance and that 
sleeve relay 3 associated with that appearance 
was operated. Consequently, When battery WaS 
applied to conductor 36 in the manner previ 
ously described, a circuit was completed from 
said conductoi over the lower contacts of relay 
ES, code conductor i3, strapped tieriiniinals of 

irack 3358, the No. contacts of connector relay 
i559, code conductor A5, strapped over rack 
2: to the winding of trunk translator relay 
25 3, wherlapon relay 26 3 operates. Since it has 
hael assumed that, relay 26.2 (not shown) of the 
itruk. Coie registei 263 has been operated, a cir 
Guit is established from battery through resist 
aice 233 over the No. contacts of relay 2652, 
the next, to Upper contacts of relay 23, to a 
terminal of rack 2; i, cross-connected through 
lie Winding of relay 256 of the Sender translator 
i.elays to ground thereby operating relay 26. 

In the meantine upcn the operation of the 
identifier start relay 2832, a circuit was estab 
lished from ground over its upper No. contactS, 
over the inner upper back contact of relay 2:33, 
to battery through the Winding of relay 28i 
and in parale over conductor 25 of cable 25, 
over the upper No. 6 hack contact of relay 253. 
to battery through the winding of relay 255. 
EReays 2 and 255 both operated. A circuit 
was also established from battery through the 
winding of relay 27 over conductor 27 8, the 
lower No. 5 front contacts of relay 282, OWer 
back contact of relay 23 to ground over the 
middle upper back contact of relay 289. Relay 
2 it upon operating in turn operated relay 29 
Over an obvious circuit established Over its upper 
No. contact. Relay 29 upon operating estab 
lished a locking circuit for relay 26 extending 
from ground over its lower No. 5 contacts and 
conductor 22 to battery through the winding of 
relay 2, 3 said locking circuit being utilized to 
prevent, the release of relay 32 after the Oper 
ation of relay 233 as subsequently Set forth. Re 
lays 2i is and 2i also prepared circuits to be 
later established by the operation of the route 
relay 2, 3. With the relays its and E6 of 
digit register 4 of the Sender operated, a cir 
cuit is established from ground on conductor 
3 over the lower No. 4 back contact of relay 
328, conductor 3339, thence over contacts of 
the relays of digit register Si to one Cf the group 
of ten coductors within the cable 333 extend 
ing over the Nos. & to 3 contacts of the identi 
fier connector leiay 2883, over conductOS of 
cable 238 and the back contacts of relay 2:8 
to battery through the windings of the sender 
code register relays 262 to 2523 of the identi 
fier. In the case assumed, register relays 3 
and is is are energized so a circuit is estabilished 
from ground on conductor 329 over the upper 
front contact of register relay Aisi, the initei 
upger back contact of register relay 882, the next 
to inner upper front contact of registei' relay 
is is , conductor f. As of cable 433, the No. 9 
contacts of relay 28s, a conductor of cable 
agai, over a back contact of relay 26;8 to bat 
tery through the winding of sender code relay 
2S2 g (not shown) to battery. Relay 22, there 
upon operates and connects battery through re 
sistance 23:2 over its next to upper contacts, the 
third from botton contaict of the operated relay 
of the sender translator relays, Such for example 
as relay 263 to a terminal on the lack 33 croSS 
connected over conductor 2335 through tie Wind 
ing of route relay 2: 3 to ground. 
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Trailsnitiing the cited office code digits to the 
Sender 

The identifier is arranged to Send the office 
code digits to the Sender using five leads for each 
digit, two out of each group of five leads being 
grounded in each case. If all three code digitS 
were dialed to reach the trunk, the upper NoS. 3, 
and 5 contacts of the operated route relay, Such 

as relay 2, 3, which are connected to terminals 
of the racks 2 3, 2.5 and 2 6, will be cross 
connected to terminals connected to the Wild 
ings of relays of the first code digit group 23 
to 239, of the second codie digit group 2" is to 2i is 
and of the tihird Code digit group 25 to 255 
for operating relays of these groups correspond 
ing to the three code digits dialed. Each Of these 
relays is arranged upon its operation to COIn 
nect ground to a pair of terminals in the aSSO 
ciated cross-connecting rack. Rack 2: 22 is asso 
ciated with the relays of group 23 to 2:39 and 
has five terminals in which terminate the group 
26 of five conductors over which the first, code 
digit is tians inities to the sender and to which 
terminals the other pairs of terminals of the rack 
are cross-connected in the proper Combinations 
of two for the ten values of the first code digit. 
Rack 2:23 is associated with the relays of group 
2 is to 2 9 and has five terminals in which tei 
minate the group 263 of five conductors over 
which the second code digit is transnitted to 
the sender aid to which terminals the other 
pairs of terminals of the rack are cross-con 
nected in the proper combinations of two for the 
ten values of the second code digit. Rack is 
is associated with the relays of group 25 to 
29 and has five terminals in which tenninate 
the group 2786 of five conductors over Winicil the 
third code digit is transmitted to the Seldei and 
to which terminals the other pairs of terinitials 
of the rack are cross-coinected in the ropel 
combinations of two for the ten Values of the 
third code digit. In the case assumed, that is, 
that all three digits were dialed to reach the 
trunk, and the thousands digit, therefore, Wolld 
be registered in the trunk register 85 and the 
hundreds digit, Would be registered in register 
40 of the sender, the lower No. 3 front contact 
of the route relay 23 is connected to a ternli 
nal on the cross-connecting rack 22 croSS 
connected to a terminal connected over the OWer 
No. 3 front contacts of relay 29 to condictOl' 
283 of Cahie 2856 to cause the Operation of 
relay 3, of the Sender to infor; the Sender 
that, the digit registered in the sender register 
4 was the hundreds digit. 

If the entire office code canno, be set from the 
identifier to the Seidel by the route relay, and 
the third code digit has been registered in the 
trunk and transferred to the trunk Code register 
263, the first, code digit will be transmitted under 
the control of the Oute relay through the opera 
tion of One of the relays of the group 23 to 
233, the second code digit will be transmitted 
under the control of the route relay through the 
operation of one of the relays of the group 2:55 
to 2:59, aid the tiniid code digit will be trans 
mitted under he control of one of the trunk code 
relays 265 to 26 . In this case the upper No. 5 
contact of the Oute relay Would be connected 
to a terminal or lack 26 cross-connected to 
the Winding of relay 225 which relay upon op 
erating connects ground over conductor 232 and 
2633 to the Nos. and 2 multiple contacts of the 
relays of register 283 the cooperating front con 
tacts of which irelays terminate in pairs of tel 
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minals on the cross-connecting rack 253. Which 
are cross-connected to the proper combinations 
of two out of the five terminals connected to the 
conductors of the group 266 for the ten values 
of the third code digit. In this case the lower 
No. 3 front contact of the route relay which is 
Collected to a terminal on the cross-collecting 
rack 2:23, is cross-connected to a terminal con 
nected over the lower No. 4 front contacts of 
relay 2-8 to conductor 284 of cable 2803 to 
cause the operation of relay 538 of the Seinder 
to inform the Sender that the digit registered on 
the regis: tei" 4:36 thereof was the thoisands digit. 

in case the Second code digit dialed was regis 
tered in the trunk and transferred to the trunk. 
code register 2S3, and the third code digit dialed 
Was registered in the Sender and transferred to 
the Sender code relays 262 to 228 in the manner 
previously described, the operated route relay 
WOUid cause the tra Sinission of the first code 
digit through the operation of one of the reiays 
of the group 2.3 to 233 in the mainer previ 
OUSiy described. The Second code digit would be 
transmitted under the control of the Operated 
i"elay of the trunk code register 26 and the 
third code digit would be trainSnitted under the 
Conti'ol of the operated relay of the Sender code 
group 252 to 29. In this case the upper No. 
contacts of the rote relay Would be connected 
to a ternia. On lack 25 COSS-coininected to 
the winding of relay 2.26 which upon operating 
connects ground over condictors 235 and 233 
to the Nos. 3 and 3 multiple contacts of the reiays 
of register 263, the cooperating front, contacts 
of which relays terminate in pairs of terminals 
on the cross-connecting rack 2532 which are 
cross-connected to the proper conbinations of 
two out of five ternitials connected to the con 
ductors of the group 2763 for the ten values of 
the Second code digit. The upper No. 5 contacts 
of the route relay would be connected to a tel 
minal on rack 2 S Cross-connected to the Wind 
ing of iceiay 22, which upon operating connectS 
ground over conductors 2533 and 239 to the NoS. 
and 2 multiple contacts of the l'eiays of the 

group 232 to 2G23, the cooperating front co 
tacts of which elays terminate in 18iS of tel 
niinals on the cross-contecting rack 234 which 
are cross-connected to the proper Coimbinations 
of two out of five terminals connected to the coin 
ductors of the group 2: Si for the tea values of 
the third code digit. The lower No. 3 front con 
tact of the route relay is connected to a terrina, 
on rack 22 i, cross-connected to a terminal con 
nected over the OWer No. 2 Contacts of the relay 
29 to conductor 23, 2 of cable 286 to cause 
the operation of relay $35 of the Sender to in 
forin the Seider that the digit registered in reg 
ister thereof Was the third code digit. 
In certain cases the identifier Will obtain the 

thousands digit from the Sender in order to ope 
ate a route relay. This occurs for those condi 
tions where the thousands digit dialed determines 
Whether the called office code is a tWO or a three 
digit code or where it is neceSSary to give a Sender 
delay signal to the Sender. If a route relay has 
been Operated on a call for Which a two-digit code 
WaS dialed, and there is therefore no third code 
digit to be considered, the upper No. 5 contact of 
the route relay Would be croSS-connected Over 
the CrOSS-connecting lack 26 to a, eliminal con 
nected with the Winding of relay 228 which upon 
operating connects ground over conductors 2768 
of group 263 and conductor 2.59 to cause the 
operation of register relays 3505 and 356 in the 
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sender to inform the sender that no third code 
digit was dialed. The circuit over conductor 
27.68 may be traced over cables 28 5 and 266, 
the No. 45 contacts of identifier connector relay 
280 F, conductor 355 of cables 286 and 35, 
to battery through the winding of relay 3505 of 
the third code digit register 3500. The circuit 
over conductor 2.69 may be traced through the 
cables 28 5 and 2766, over the No. 46 contacts 
of relay 289 F, conductor 35i 6 to battery through 
the winding of relay 3506. 
The lower No. 4 contacts of the route relay in 

volved with sender delay are arranged to be CrOSS 
connected over the cross-connecting rack 20 
to the terminal connected over the lower No. 3 
contacts of relay 2: fi, thence over conductor 28 
of cable 2896, the No. 28 contacts of identifier 
connector relay 339 (F, conductor 3:34 of cable 
283, to battery through the winding of Seader 
delay relay 3 5 of the sender or to the terminal 
connected over the lower No. 4 contacts of relay 
27 thence over conductor 28 8 of cable 2806, 
the No. 2 contacts of relay 28 F, conductor 335 
of cable 233 to battery through the Winding of 
the no-sender delay relay 325 of the Sender to 
inform the sender, whether or not a Sender de 
lay time should be used since the subscriber may 
dial either a six or a seven-digit number. This 
sender, delay signal is only given where it is not 
possible for the identifier to determine definitely 
from the digit dialed that the call is to a six or a 
Seven-digit point, 
The lower No. contacts of each route relay are 

arranged to be cross-connected over the croSS 
connecting rack 2 to one of the three terminals 
connected over the upper Nos. 4, 5 and 6 con 
tacts of relay 27 9, conductors 28 9, 2829 and 283f 
of cable 23 S, the Nos. 22, 23 and 24 contacts 
of identifier connector relay 28.0F, conductors 
423, 42. A and 3285 of cable 433 through the 
winding of either relay 423), 429 and 4202 of 
the sender to battery, depending upon Whether 
the connection requires the insertion of a low 
gain repeater in which event relay 4200 is oper 
ated, a high gain repeater in which event relay 
42 is operated or no repeater in which event 
relay (292 is operated. 
The lower No. 2 contacts of each route relay 

are arranged to be cross-connected over the 
cross-connecting rack 22 to one of the four 
terminals connected over the upper Nos. , 2 and 
3 contacts and the lower No. contacts of relay 
279, conductors 2322 to 2824, inclusive, of cable 
280S, the Nos. 4 to 8 contacts of identifier con 
nector relay 2809F, conductors 42 0 to 423 of 
cable 433, through the winding of one of relays 
426 to 32.3 of the sender to battery depending 
upon whether the sender is required to send out 
all of the office code digits, part of Such digits of 
none of such digits. 
The upper No. contacts of each route relay 

are arranged to be connected over conductor 
264; and the cross-connection rack 2642 to the 
operating winding of one of the relays 2643 to 
264 for determining whether a ticket shall or 
shall not be made for the connection or Whether 
the call shall be denied to the calling Subscriber. 
The upper No. 2 contacts of each route relay are 

arranged to be cross-connected over terminals 
of cross-connecting rack 2, 3, over contacts of 
relays 274 and 275 and the terminals of cross 
connecting rack 276 to the windings of the ten 
rate register relays of the group 2790 to 233 
whereby under the joint control of the route re 
lay and relays 274 and 275, one of the rate 
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register relays becomes operated to inform the 
Sender concerning the rate to be charged for the 
connection. Each one of these rate relays upon 
operating connectS ground to two terminals of the 
Cross-connection rack associated therewith, 
croSS-connected to two out of the five terminals 
in Which the five conductors of cable 2826 termi 
nate, which conductors extend over the Nos. 5 to 
9 contacts of identifier connector relay 280 F, 
conductors 3832 to 3836, inclusive of cable 383 
to battery through the Windings of rate register 
relays 382 to 383 , inclusive, of the rate register 
of the Sender. 

he identifier will always transfer the digit 
registered in the trunk code register 260 to the 
Sender. For this purpose, relay 2: upon oper 
atting connects ground over its lower Nos. and 
2 contacts and conductors 2636 and 2647 to the 
NoS. 5 and 6 multiple contacts of relays of the 
register 26, the cooperating front contacts of 
which relays terminate in pairs of terminals on 
the CrOSS-connecting rack 26 which are cross 
connected to the proper combinations of two out 
of five terminals connected to the conductors of 
cable 282 for the ten values of the digit dialed 
to the trunk. These conductor's extend over the 
Nos. 47 to 5 contacts of identifier connector relay 
28 F and the conductor's 3526 to 353 of cables 
28 6 and 353d to battery through the windings of 
the relays 352 to 325 of the trunk register 352) 
of the Sender. 

it has been assurned that the calling subscriber 
has dialed the Office code MAR, as a consequence, 
relay 2652 of the trunk code register 2669, relay 

: 282 of the Sender code register comprising re 
lays 2635 to 2629, and route relay 2 i3 have been 
operated. With relay 23 and route relay 273 
Operated, a circuit is established from ground 
Over the upper No. 3 contacts of these relays 
.a.ind strapped terminals of Cross-connecting rack 
2 to attery through the Winding of relay 
283'' (not shown) of the group 2.38 to 2739 which 
OperateS and connects ground over conductors 
23 and 282 of cables 263 and 285, the Nos. 

'' 32 and 34 contacts of identifier connector relay 
232) F, conductors 34 i 2 and 34: 4 of cables 28 6 
and 3é 3 to battery through the windings of 
relays 34.2 and 344, respectively, of the first 
code digit register 3 is of the sender. A circuit 
is also established from ground over the upper 
No. 4 contacts of relays 2 and 2, 3 and 
strapped terminals of cross-connecting rack 25 
to battery through the winding of relay 27.26 
Which operates and connects ground over con 
ductors 2S35 and 2835, contacts of the operated 
register relay 28.2 of the register 263, conduc 
tors 27 S4 and 2: SS of cabies 2 33 and 285, the 
Nos. 35 and 38 contacts of connector relay 288 F, 
conductors 333 and 36.33 of cables 28 and 
3.433 to battery through the windings of relays 
342 and 3423, respectively, of the second code 
digit register 342. Of the Seinder. A circuit is 
also established froy ground over the upper No. 
5 contacts of relays 2i and 23 and strapped 
terminals of croSS-connecting rack 2 to bat 
tery through the winding of relay 27 27 which 
operates and connects ground over conductors 
2633, and 2633, contacts of the operated register 
relay 26 (not shown) of the Sendel code reg 
ister, conductors 2: 63 and 263 of cables 2766 
and 285, the Nos. 52 and is contacts of relays 
2: F, conductors 3532 and 355 of cables 286 
and 35 is to battery through the Windings of 
relays 352 and 355, respectively, of the third 
code digit register 35 of the sender. A further 
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circuit is also established from ground over the 
lower Nos. and 2 contacts of relay 2: , Con 
ductors 26.35 and 23 i, contacts of the operated 
relay 26E2 of the register 2630, conductors 2828 
and 2823 of cable 282, Nos. 37 and 48 contacts 
of relay 25E F, conductors 352 and 3528 of 
cables 286 and 353 to battery through the Wind 
ings of relays 352 and 3523, respectively, of the 
trunk register 35 of the Sender. 

For transferring each digit Value of any digit 
from the identifier to the office code or trunk 
registers of the Sender, the conductors of a cable 
extending to the identifier connector are grounded 
and the relays of the proper sender register are 
operated in accordance with the following table: 

TABLE III 

Cable Con Sender Register 
Digit dSea Relays Operated 

1, 2 XXO1, XX02 
, 3 XXO1, XX03 
, 4 XXO1, XX04 
i, 5 XXO1, XX05 
2, 3 XX02, XX03 
2, 4 XX02, XX04 
2, 5 XX02, XX05 
3, 4 XX03, XX04 
3, 5 XX03, XX05 
4, 5 XX04, XX05 

Since in the case assumed, the third office 
code digit was registered in register 48 of the 
sender and the sender must be informed of this 
fact, a circuit is also established by the opera 
tion of the route relay 2, 3 from ground over 
its lower No. 3 contact, strapped terminals of 
cross-connecting rack 22, the lower No. 2 con 
tacts of relay 23, conductor 282 of cable 2806, 
the No. 2 i contacts of relay 2809F, conductor 
433 of cable 3 (33 to battery through the Wind 
ing of relay 436 of the sender, which relay op 
erates and closes an obvious circuit for relay 
4,302. Had the number dialed been one in Which 
the thousands digit was the first digit registered 
in register & SE, then the operated route relay 
would have its lower No. 3 contact SO Strapped 
at rack 22 as to cause the operation of relayS 
33G and 335i of the Sender or had the number 
dialed been one in which the hundreds digit WaS 
the digit registered in register lei, then the 
lower No. 3 contacts of the operated route relay 
would be so strapped at rack 22 as to cause 
the operation of relays 4388 and 3. 

It will be assumed that the operated route 
relay 2: 3 has also established a circuit for 
causing tie operation of relays $22, 23, 2644 
and 3:25, The circuit for relay $22 may be 
traced froin ground over the lower No. COIn 
tacts of relay 2, 3, strapped terminals of cross 
connecting rack 2:1, the upper No. S. terminals 
of relay 29, conductor 282 of cable 2806, the 
No. 23 contacts of identifier connector relay 
23 F, conductor 425 of cable 4833 to battery 
through the winding of relay 422, the opera 
tion of which relay informs the Sender that no 
repeater is required for the connection. The cir 
cuit for relay $29 extends from ground over the 
lower No. 2 contacts of route relay 23, croSS 
connected terminals of rack 2:2, the upper No. 
3 contacts of relay 2' S, conductor 2325 of cable 
28S, the No. 8 contacts of relay 28 SF, con 
ductor A283 of cable 3633 to battery through 
the winding of relay A23, the operation of which 
relay informs the Sender that all of the Office 
code digits registered in the Sender are to be 
retransmitted by the Sender. The circuit for 
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relay 325 extends from ground over the lower 
No. 4 contacts of the route relay 2, 3, CroSS 
COnnected terrainals of rack 2, the IOWer No. 
fi contacts of relay 2 i, conductor 23 8, the No. 
27 contacts of relay 2800F, conductor 3 35 of 
cable 2883 to battery through the winding of 
relay 325 Which, upon operating informs the 
Sender that no delay of the functions of the 
Sender to await the dialing of a seventh digit 
is required. A circuit is also established from 
grOUnd over the upper No. 2 contacts of relay 
2i, the upper No. contacts of route relay 
23, conductor 284 , strapped terminals of cross 
Connecting rack 2542 to battery through the 
upper Winding of relay 2646. 

Following the registration of the three code 
digits and the trunk digit in the registers 3400, 
3420, 3500 and 3529 of the sender, a checking 
circuit, is established through contacts of the re 
lays of these registers which should be continu 
ous if two relays of each register have been op 
erated, if one relay of the group A206 to 42 09 
has been operated, if one relay of the group 420 
to 422 has been operated, if One of the relayS 
43 C6, 437 or 43 (8 has been operated, if one of 
the relays 2643, 264, and 2645 has been operated, 
and either relay 3, 5 or 325 has been operated. 
This circuit may be traced, for the specific digits 
and conditions registered as above noted, from 
battery through the winding of relay 20 of Fig. 
20 of the identifier over conductor 2012, the lower 
back contact of relay 2645, the upper front con 
tact of relay 2644, the upper back contacts of 
Other relays of the group, the upper back con 
tact of relay 2643, conductor 2349, the No. 6 
contacts of identifier connector relay 28, the 
No. 2 upper front contact of relay 2802F, lower 
back contact of relay 282, No. 2 upper back 
contact of relay 2862L, conductor 283), lower 
No. alternate contacts of relay 43, lower No. 
4 back contact of relay 4307, lower No. 4 normal 
contacts of relay 398, conductor 338 of cable 
3 9, lower No. 4 back contact of relay 3ff 5, 
upper No. 4 front contact of relay 325, conduc 
tor 23 of cable 3 9, upper No. front contact 
of relay 22, lower No. back contact of relay 
420A, upper No. 4 back contact of relay 6290, 
upper front contact of relay $209, upper No. 3 
back contact of relay 428, lower back contact 
of relay 4207, upper back contact of relay 4206, 
conductor 42 is to the first code digit register 
349, thence over the upper No. back contact 
of relay 34GB, the upper No. 2 front contact of 
relay 342, the upper No. back contact of relay 

5 3403, the upper No. front contact of relay 340: 
and the No. upper back contact of relay 3495 
thereof, Over the upper No. front contact of 
relay 342 f, the No. upper back contact of relay 
3.422, the No. 2 upper alternate contact of relay 
3423, the No. upper back contact of relay 3424, 
and the No. upper back contact of relay 3425 
of register 342), conductor 34 f6, the upper No. 
back contact of relay 350, the upper No. 2 alter 
nate contact of relay 3502, the upper No. back 

5 Contact of relay 353, the upper No. 2 normal 
contacts of relay. 3584, and the upper No. front 
contact of relay 355 of register 35 CE, the lower 
No. 2 back contact of relay 358, the upper No. 
front contact of relay 352, the upper No. back 
contact of Irelay 2522, the upper No. 2 alternate 
contacts of relay 3523, the Upper No. back con 
tact of relay 3524, and the upper No. back con 
tact of relay 3525 of register 352, conductor 
357, the No. 0 contacts of identifier connector 
relay 28 F, conductor 203 of cable 2000 to 
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ground over the upper back contact of relay. 
20 and in parallel to ground through the wind 
ing of relay 205 of the identifier. With this cir 
cuit established relay 29 operates. 

If no third office code digit was registered on 
the relays of register 3500, relays 3595 and 356 
WOUld have been operated as previously described, 
thereby maintaining the continuity of the above 
traced checking circuit from conductor 34 Sover 
the upper No. back contact of relay 350?, the 
upper No. 2 normal contacts of relay 352, the 
lower No. 3 back contact of relay 3503, the lower 
No. 3 back contact of relay 3504, the lower No. 3 
front contact of relay 355, the lower No. 2 front 
contact of relay 356, and thence as traced. 
With relay 29 is previously operated, the oper 

ation of relay 2 establishes, a circuit from 
ground Over its inner upper front contact and 
the inner upper front contact of relay 26 to 
battery through the winding of relay 293 which 
thereupon Operates and locks over its inner upper 
front contact to ground over the upper No. 
contacts of relay 232; opens at its lower back 
Contact the previously traced circuit for relay 
27, which thereupon releases and in turn re 
leases relay 27 f9, followed after an interval by 
the release of slow-to-release relay 26 G, and 
closes a circuit from ground over its inner lower 
front contact and conductor 224 through the 
Winding of relay 268, to battery which relay 
Operates to disconnect the windings of the relays 
of the Sender. Code register 262 to 2629 from 
the Conductors of cable 237 and to establish a 
circuit froin ground over its upper front contact, 
conductor 265 and the upper back contact of 
relay 2 G to battery through the winding of relay, 
2021. When relay 20 operated, a circuit was 
established from ground over the upper back con 
tact of relay 209, the inner lower front contact 
of relay 2) , conductor 20 7 of cable 2000, the 
No. 63 contacts of identifier connector relay 
280 fF, conductor 283, the lower No. contacts 
of off-normal relay 3 S of the sender, thence 
in parallel branches over the upper No. con 
tactS and through the winding of operated relay 
325 to battery; to conductor 3-38 over the upper 
No. front contact and through the winding of 
relay i38 to battery; from conductor 338, over 
the inner upper front contact and through the 
winding of relay 322 to battery; from conductor 
338. Over the inne" upper front contact... and 
through the winding of relay 4209 to battery; 
fron conductor 333 through the No. lower. 
front contacts and Windings of register relays 
3402, 335, 342d, 3423, 3592, 3505, 352 and 3523 
to battery and over Conductor 29, and the lower 
No. contacts and through the lower Winding 
of relay 2645 to battery. If these locking paths 
are effective then these relayS Will enain op 
erated When the previously traced Operating cir 
cuits therefor are opened upon the release of 
relays 27 and 29 and consequently, relays 
20 and 25 of the identifier will remain op 
erated. If relay 20 releases because of a 
faulty locking path or relay 25 releases due to 
a trouble ground in the Sender, an alarin circuit 
will be established from ground Over the Ipper 
front contact of relay 23, the lower back con 
tact of relay 20, over the lower back contact 
of relay 26 to conductor 20 8 extending to the 
alarnh Circuit or over the lower front. Contact of 
relay, 2 and the back contact of relay 245 to 
conductor 28. If the locking paths in the 
Sender are satisfactory, a circuit Will be estab 
lished from ground over the upper front contact 
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of relay 2003, the lower back contact of relay 
200, the lower front contacts of relay 2011, and 
20:5 to battery through the winding of relay 206 
Which Operates to establish a circuit from ground 
Over its front contact, conductor 202 of cable 
266, the No. 3 contacts of identifier connector 
relay 2869F, conductor 32 ) . of cable 2803, over 
the front contact of relay 32 f, which is operated 
as will be presently described, to battery through 
the Winding of relay, 3268. Relay 328 there 
upon Operates to inform the Sender that it may 
proceed to Set up - the Connection to the Wanted 
line and locks over its upper No. 2 contacts to 
Off-norial ground on conductor 3. 

Setting up the connection 

At the time the sender was taken for use and 
the off-normal relay 36, operated, a circuit was 
established for relay 393 which may be traced 
from battery through its winding over the inner 
upper normal contacts, of relay 398, conductor. 
309, to ground on the upper. No. 2 contacts of 
relay 306. Relay 3909 upon operating connects 
the winding of relay 32 acroSS the tip and ring 
conductors of the out-pulsing or fundarinental 
circuit, which may be traced in part from ring . 
conductor 8 of the ticketing trunk, lower No. 3 
contacts of relay 709, conductor. 724, brush. 4626 
and lower No. 5 contacts of relay. AS2) of the 
trunk finder 660, conductor. A 32, upper No. 4. 
contacts of relay 30, upper No. 4 back contact 
of relay, 306, conductor 35, inner upper nor 
mal contacts of relay 392, conductor 393, 
Winding of polarized relay 32 conductor. 39.6, 
lower ornal contacts of relay 392, inner upper, 
contacts of relay 3900, conductor 36, lower. 
No. 4 back contact of relay. 3906, lower No. 4 front 
contact of relay 300, conductor. 363 , the lower 
No. 4 contacts of relay 4329; and brush 4825 of 
trunk finder 4600, conductor 23, upper No. 2 
contacts of relay 769, to the tip conductor 89 
of the ticketing trunk. If the trunk is in a 
standard condition and the battery and ground 
connected thereto at the distant end are poled 
in the proper direction, polarized relay 32 op 
erates and completes the circuit previously traced 
for the checking relay 32 08 of the Sender which 
operates to inform the Sender that it may pro-. 
ceed to set up the connection to the Wanted line. 
Relay 3298 upon operating locks over its upper 
No. contacts to Off-Ornal ground. On Con 
ductor 3 and at its upper No. 5 contacts con 
nects ground to conductor 283 to lock, the Op 
erated register relays of the sender in their op 
erated condition independent of the identifier. 
The operation of the off-normal relay 3:36 of 

the Sender connected ground. Over its lower No. 2 
contacts to conductor 3, the No. É upper nor 
mal contacts of relay. 328, conductor 32 2, the . 
lower normal contacts of testing jack. 396, 
through the upper winding of polarized relay 
3907, middle normal contacts of jack 3935 through 
resistance 396, and Winding of polarized relay, 
398, over the upper back contact of relay 3999. 
through resistance 390 to battery. Relay. 3998. 
operated in this circuit and relay 39 was. So 
energized as to hold its arrature against ... its 
back contact. A circuit Was also established 
from battery through resistance 392, the lower 
back contact of relay 3909, the lower normal con 
tacts of jack 395 through the lower winding of . 
relay 3906, over the upper normal contacts of 
jack. 3905, the inner lower back contact of relay 
3909, through condenser 39A, over the inner 
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upper and middle back contacts of relay 3909 to 
ground on conductor 3, but this circuit is 
ineffective to charge the condenser since it is 
shunted by the ground applied over conductor 
322 and the lower normal contacts of jack 395 
to the junction between the windings of relay 
3906. As soon, however, as the checking relay 
3208 operates as previously described it removes 
ground from conductor 322 whereupon the pre 
viously traced charging circuit for condenser 39 
becomes effective and polarized relay 3906 is 
energized by such charging current in Such a 
manner as to operate its armature against itS 
front contact. The previously traced circuit for 
relay 3908 is opened by the removal of ground 
from conductor 32 2 and relay 3908 releases. 
Relay 3986 upon closing its front contact estab 
lishes a shunt for condenser 39 extending over 
the upper middle back contact of relay 3989, the 
front contact of relay 390S, through the lower 
winding of relay 3906, the upper normal contacts 
of jack 3905 and the inner lower back contact 
of relay 3909 to the other terminal of the con 
denser and the discharge current flowing through 
the lower winding of relay 3906 again operates . 
the armature of such relay to its back contact. 
The charging circuit for condenser 39 is now 
reestablished from battery through resistance 
393 over the upper back contact of relay 3999 
through the winding of relay 3908, resistance 3907, 3: 
the middle normal contacts of jack 3905, through 
both Windings of relay 396, the upper normal 
contacts of jack 3905, the inner lower back con 
tact of relay 3909, through condenser 39 over 
the inner and middle upper back contacts Of 
relay 3999 to ground on conductor 3 and re 
lays 390S and 3908 are again operated in re 
sponse to the charging current. This cycle of 
operations continues until ground is again con 
nected to the junction point between the windings 
of relay 396 over conductor 322. 
Upon the first release of relay 3908 following 

the operation of relay 3208, an operating circuit 
for relay 393 is established from battery through 
its winding, over the lower back contacts of relay 
390, upper back contact of relay 393, upper 
back contact of relay 395, back contact of relay 
3908, conductor 396, upper No. 2 contacts of 
relay 3268 to ground on conductor 3 , and 
relay 393 operates, locking through the winding 
of relay 39 and over its front contact, the inner 
lower back contact of relay 393 to ground on 
conductor 3 2. Relay 390 being shunted does 
not operate in this locking circuit until relay 
3908 again operates. With relay 390 operated, 
relay 3900 is held operated over the inner upper 
alternate contacts of relay 39) , over the front 
contact of relay 3908, to ground on conductor 
396 and thus holds the out-pulsing circuit closed 
through the winding of relay 32 as previously 
traced so long as polarized relay 3908 remains 
operated. When thereafter relay 3908 releases, 
relay 3900 releases to open the fundamental cir 
cuit and to thus transmit the first impulse there 
over. Other impulses are then transmitted upon 
the Subsequent operations and releases of relay 
3900 in response to the intermittent operation 
of relay 3908. 
When relay 3298 operated, a circuit was also 

established from ground on conductor 3 , over 
its upper No. 4 alternate contacts, conductor 
323, inner upper normal contacts of relay 395, 
conductor 394, lower back contact of relay 825, 
back contact of relay 42, to battery through 
the winding of relay 42? 6. Relays 42 f 5 to 427, 
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inclusive, control the progress of selections ini 
COInjunction. With the progress relays 429 to 
4.222 and 4309 to 4313. Relay 426 upon operat 
ing, With relay 4209 operated to indicate that 
all office code digits are to be sent and With relay 
13252 operated to indicate that no preliminary 
Series of impulses are required to include a re 
peater, establishes the circuit of progress relay 
622) which may be traced from battery through 
itS Winding, the lower No. 3 contacts of relay 
$32, the upper back contact of progress relay 
1322, the lower front contact of relay 429, the 
upper No. 2 contacts of relay 4202, the upper 
front contact of relay 42 6, to ground at the up 
per back contact of relay 42 5. Relay i222 op 
erates and locks over its inner upper front con 
tact to off-normal ground on conductor 39, 
and establishes a circuit for Operating one of the 
counting relayS 392 to 3980 in accordance with 
the Value of the first code digit registered in the 
register 3488. Since it has been aSSulyaed that 
the first code digit registered Was 6 and there 
fore register relays 342 and 344 are operated, 
a circuit is established fron battery through the 
Winding of the No. 6 counting relay 3325 over 
the back contact of its mate relay 3935, terminal 
3946 cross-connected to the similarly nurnbered 
terminal of register 340 of Fig. 34, over the upper 
No. front contact of relay 333, the uper No. 
A front, contact of relay 342, conductor 34, 
the lower front contact of progress relay 4223, 
thence in Series over the lower back contacts of 
progress relays 422, 4222, A309 to 433, con 
ductor A3 , outer lower front contact of relay 
33, upper back contact of counting relay 393, 
upper back contact of relay 395, back contact 
of relay 393 to ground on conductor 386. Thus 
upon the first release of relays 399 and 3998 to 
open the fundamental circuit to tranSrait the 
first impulse of the first code digit Series, count 
ing relay 3926 is operated and upon operating 
locks through the winding of its mate relay 3936 
and over its front contact to ground applied to 
conductor 39. Over the inner lower front con 
tact of relay 39, the inner lower hack contact 
of relay 393, from off-normal ground on con 
ductor 3 2. When relays 3968 and 39 again 
operate to terminate the first impulse, relay 
3936 operates in the locking circuit of relay 392.6 
and extends the previously traced circuit over 
the strapped terminals 3946, the upper front 
contact of relay 3936, the back contact of count 
ing relay 3835, to battery through the winding of 
counting relay 3925. Upon the next operation of 
relays 3803 and 3900 to transmit the next im 
pulse, counting relay 3925 operates. In this man 
Ier, Successive impulses are transmitted and 
counted until, upon the transmission of the fifth 
impulse, counting relay 3932 operates and locks 
over a locking circuit extending serially through 
its winding and the winding of its nate relay 
3932 over the lower back contact of relay 395 
to ground on conductor 32. Upon the termina 
tion of the fifth impulse, relay 3932 operates in 
the locking circuit of relay 3922 and extends the 
counting relay operating circuit previously traced 
to terminal 394.5 over the upper front contacts 
of the operated counting relays 3932 to 3935, 
inclusive, over the inner upper back contact of 
relay 393 to battery through the Winding of 
the No. counting relay 392. When the sixth 
inpulse is transmitted through the operation of 
relays 398 and 330C, relay 392 operates and 
locks through the Winding of its mate relay 393 
Over its own front contact and the lower back 
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contact of relay 39 5 to ground on conductor 
32. 

Relay 393 upon operating opens the locking 
circuit of relays 390 and 393 which now re 
lease in turn releasing the operated counting 
relays 3923 to 3926 and 3933 to 3936. Relay 
333 also establishes a circuit for relay 393 ex 
tending for battery, through its Winding, over 
the upper front contact of relay 393 and the 
upper back contact of relay 395 to ground on 
conductor. 39 6 as soon as relay 3968 releases 
to terminate the transmission of the Sixth in 
pulse. Relay 393 thereupon operates and locks 
through the winding of relay 395 over its own 
front contact and the lower back contact of 
counting relay 3933, now released, to ground on 
conductor 32. With relay 399 released, relay 
3900 is held operated over its original operating 
circuit and consequently no further inpulses are 
transmitted upon the Subsequent intermittent op 
eration of relay 3908. Upon the next operation 
of relay 3908, the operating ground for relay 
398 is removed and relay 395 now operates 
in the locking circuit of relay 398 and opens at 
its lower back contact, the locking circuit for 
counting relays 392, 3922, 393 and 3932 which 
release. All of the counting relays. Which Were 
operated to count the impulses of the first code 
digit series have now been released. 

Relay 38 5 also removes ground from the op 
erating circuit of relay 426 whereupon relay 
225 now operates in a circuit from ground 
through its upper winding, over the lower front 
contact, of relay 426 and the back contact of 
relay A2 to battery through the winding of 
relay A26 and at its upper back contacts opens 
the previously traced circuit over which progreSS 
relay is 228 was operated. When relay 3998 again 
releases following the operation of rejay 395, a 
circuit is established from ground over conductor 
S9 6, over its back contact, the upper front coin 
tact of relay 39 5, over the upper back contact of 
relay 3936 to battery through the winding of 
counting relay 3926 and relay 3926 operates and 
locks in a circuit, through its winding and the 
winding of relay 3936 over its own front contact, 
conductor 39 , the lower front contact of relay 
9 5, to ground on conductor 3; 2 and relay 

393 operates in this locking circuit upon the 
next operation of relay. 3908. In response to Sub 
sequent releases and operations of relay 398 
counting relays 3923 to 3925 and 3933 to 3935 
are operated and locked to count an interval of 
approximately .6 second sufficient to allow the 
Selector switch operated by the transfinission of 
the first code digit, impulse series to hunt for an 
idle trunk in the sixth bank level to which its 
brushes have been raised. When relay 3933 Op 
erates, it opens the locking circuit for relayS 
395 and 398 which thereupon release in turn 
releasing the operated counting relays. A cir 
cuit is now established from ground on conductor 
39 : G over the back contact of relay 3908, upon 
the next release of such relay, Over the upper 
back contact of relay 395, the upper back con 
tact of relay 393, the lower back contact of Jelay 
9 to battery through the winding of relay 
393 and relay 393 operates and locks through 
the Winding of relay 399 over its own front cOn 
tact, the inner lower back contact of relay 393 
to ground on conductor 3 2, relay 390 operat 
ing in this locking circuit upon the next opera 
tion of relay 338. With relay 390 t reoperated 
and relay 39; 5 released, the impulse transmitting 
and counting circuits are restored to the condi 
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tion for controlling the transmission and count 
ing of the next impulse series. 
When relay 395 released, ground was reap 

plied to conductor 394 thereby establishing a 
circuit over the lower front contact and through 
the lower holding winding of relay 62 5 to bat 
tery through the winding of relay 42 where 
upon relay 62 operated to open the locking 
circuit of relay A26 previously traced through 
the upper Winding of relay 425. Relay 426 now. 
releases and establishes a circuit for operating 
progress relay 422 which may be traced from 
battery through the winding of Such relay over 
the lower No. 2 contacts of relay 42.92, the upper 
back contacts of progress relay £222, the upper 
front contact of progress irelay 4220, the middle 
lower front contact of relay 4209, the lower No. 
contacts of relay 422, the back contact of relay 
42 S, to ground at the upper front contact of 
relay 425. Relay 22 upon operating locks over 
its inner upper front contact to ground Cin Con 
ductor 399, opens at its lower back contact the 
counting relay control circuit extending from the 
first code digit register 342 and at, its lower front 
contact establishes the colining relay control Cir 
cuit from the second code digit register 342e. 
Since it has been assumed that the Second code 
digit registered was 2 and therefore iregister re 
lays 362 and 3423 are operated, a circuit is eS 
tablished from battery through the winding of 
the No. 2 counting relay 3322 over the back con 
tact of the mate relay 3932, terminal. 3932, cross 
connected to the similarly nuimbered terminal of 
register 342, over the upper No. 5 contacts of 
relay 3423, the lower No. 2 contacts of relay 
342, conductor 34 8, the upper No. back con 
tact of relay 353, conductor 35 8, over the lower 
front contact of progress relay 422 i, over the 
lower back contacts of Succeeding progreSS re 
lays, conductor 434, the lower front contact of 
relay 39 , the upper back contact of relay 393, 
the upper back contact of relay 39 5, the back 
contact, of relay 3388, to ground on conductor 
396. In the nanner previously described the 

5 counting relays 3922, 392, 3932 and 393 are 
operated in response to the operations and re 
leases of relay 33 (3 to count the transnission of 
the second code digit Series of two ingulses. 
Upon the operation of relay 393 , relays 398 and 
393 are released, relays 33.5 and 39 8 are op 
erated and the operated collinting Irelays are re 
leased as previously described, whereupon the 
counting relays are reoperated to count a time 
interval sufficient to permit the Selector Switch 
operated by the second digit Series to hunt for 
an idie trunk in the Second level of itS bank to 
Which its brushes have been raised. At the end 
of this interval the Operated coli inting relays are 
released, relays. 395 and 3S3 are released aid 
relays 390 and 393 are reoperated in the man 
ner previously described. 
When relay 395 operated, it removed ground 

from conductor 39 is thereby releasing relays 525 
and 52 and when it released at the termination 
of the counting of the time interval and reap 
plied ground to conductor 394, the pieviously 
traced operating circuit, for relay 42 6 was es 
tablished. A circuit is now established for 
progress relay $222 extending from battery 
through its winding over the upper oack contact 
of progress relay 439, the upper front contact 
of relay 22, thence over the circuit, previously 
traced over the uppei front contact of relay 
426, to ground at the upper back contact of itse 
lay 42 5. Progress relay 4222 upon operating 

  



2,678,968 
47 

locks over its inier upper front contact to ground 
on conductor 3 G9, opens at its lower back con 
tact the counting relay control circuit extending 
from the second code digit register 342), and 
at its lower front contact establishes the count 
ing relay control circuit from the third code 
digit register 359. Since it has been a SSuimed 
that the third code digit registered was 7 and 
therefore register relays 3592 and $595 are op 
erated, a circuit is established from battery 
through the winding of the No. 7 counting relay 
392, over the back contact of the mate relay 
3937, terminal 39A cross-connected to the Sin 
ilarly numbered terminal of register 35), over 
the upper No. 3 contacts of relay 3585, the upper 
No. 4 contacts of relay 32, conductor 359, the 
upper No. 2 back contact of relay 356, conductor 
349, the lower front contact of progreSS relay 
4222, over the lower back contacts of Succeeding 
progress relays, over conductor $3 , the lower 
front contact of relay 396, the uppet back con 
tact of relay 393, the upper back contact of 
relay 39 5, the back contact of relay 398, to 
ground on conductor 33 3. In the manner previ 
ously described, the counting relays 393 to 392 2 
and 393 to 393 are operated in response to 
the functioning of relay 3903 to couilt the traiS 
mission of the third code digit Series of Seven ill 
pulses. Upon the operation of relay 383 f, re 
lays 390 and 3S 3 are released, relays 395 and 
39S are operated and the operated counting 
relays are released as previously described, 
whereupon the counting relays are reoperated 
to count a time interval sufficient to permit the 
selector switch operated by the third code digit 
series to hunt for an idle trunk in the Seventh 
level of its bank to which its brushes have been 
raised. At the end of this interval, the operated 
counting relays are released, relayS 395 and 
398 are released and relays 39 and 383 are 
reoperated in the manner previously described. 
When relay 3S is operated, it removed ground 

from conductor 39 thereby perinitting relay 
425 to operate in the locking circuit of relay 
426 and when it released at the termination 
of the counting of the time interval and re 
applied ground to conductor 39 4, relay 42 Op 
erated, relay 42 6 was released and relay 42:5 
was held operated. A circuit is now established 
for progress relay 3389 extending from battery 
through its winding over the upper back con 
tact of progress relay 43 (, conductor 433, the 
upper front contact of progress relay (222, the 
upper front contact of progress relay 22, thence 
as traced over the back contact of relay 426 
to ground at the upper front contact of relay 
425. Progress relay 43.9 upon operating locks 
over its inner lower front contact to ground On 
conductor 333, opens at its lower back contact 
the counting relay control circuit extending fl'Oril 
the third code digit register 350 and at its 
lower front contact establishes the counting re 
lay control circuit from the digit register in 
which the thousands numerical digit has been 
registered. Relays 432 and 4306 have been op 
erated from the identifier to inform the Sender 
that the third code digit dialed has baen reg 
istered in the register $888 and consequently 
that the thousands digit 1 has been registered 
in the register Ali) by the operaticn of relay 
40 thereof. With progress relay 439 operated 
and relay is Gil operated indicating that the thou 
sands digit has been registered, a circuit is eS 
tablished from battery through the Winding of 
counting relay 392 over the inner upper back 
contact of relay 393, terminal 394 cross-con 
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nected to the similarly numbered terminal of 
Fig. 42, conductor 4223, the upper No. É back 
contact of relay 494 of register 40 (), the upper 
front contact of relay 4, the upper No. 3 back 
contact of relay 482, the upper No. 3 back Con 
tact of relay 496, conductor 4224, the upper 
No. 5 contacts of relay 4306, the lower front 
contact of progress relay 4309, the lower back 
contacts of Succeeding progreSS relays, conductor 
$34, the lower front contact of relay 39 f, the 
upper back contact of relay 393 f, the upper back 
contact of relay 39 5, the back contact of relay 
338 to ground on conductor 336. In the man 
ner pieviously described, the counting relays 
392 and 393 are operated in response to the 
functioning of relay 3908, to count the trans 
mission of the single impulse of the thousands 
digit series. Upon the operation of relay 393, 
'eiays 390 and 393 are released, relays 395 
and 393 are operated and the operated Count 
ing relays are released as previously described, 
whereupon the counting relays are 1reoperated 
to count, a time interval sufficient to permit the 
Selected Switch operated by the thousands digit 
series to hunt for an idle Selector in the first 
level of its bank to which its brushes have been 
raised. At the end of this interval, the operated 
counting relays are released, relays 39 is and 
333 are released and relayS 393 and 393 are 
ireoperated in the manner previously described. 

If the thousands digit had not been registered 
at the time progress relay 4309 operated, the 
transmission of impulses for the thousands digit 
series would have been blocked by the connec 
tion of ground over the middle upper back. Con 
tact of progress relays 43 3, 43 i2, 3 i and 430 
over the middle upper front contact of progreSS 
relay 4339, the upper No. 3 contacts of relay 
(3332, conductor i3:6, the lower back contact 
of relay 467 which will not have been operated, 
conductor's 43 and 32: 2 to the junction point 
between the windings of relay 396 thereby air 
resting the operation of pulsing relayS 3926 and 
3938. As soon as the thousands digit becoines 
registered, this blocking circuit is opened by the 
operation of relay 40 and the transmission of 
the thousands digit Series then proceeds. 
When relay 395 operated, it removed ground 

from conductor 39 thereby releasing relays 
62 is and 327 and when it released at the termi 
nation of the counting of the time interval and 
reapplied ground to conductor 39 3, the pre 
viously traced operating circuit of 'elay 426 
was established. A circuit is now established 
for progress relay A3 3 extending from battery 
through its winding over the upper back Con 
tact of progress relay 43 f, the upper front con 
tact of progress reiay 4309, the upper front con 
tact of progress relay £22, thence as traced 
to ground at the upper back contact of relay 
625. Progress relay A3 it upon operating locks 
over its inner lower front contact to grouild On 
conductor 3 (9, opens at its lower back contact 
the counting relay control circuit extending from 
the digit register it: , and at its lower front 
contact establishes the counting relay control 
circuit, from the digit register 4, 23. Since it 
has been assumed that the hundreds digit 3 has 
been registered in the register 492 and there 
fore register relays 42 and 4822 thereof have 
been operated, a circuit is established from bat 
tery through the Winding of the No. 3 counting 
relay 3923 over the back contact of the mate 
relay 3933, terminal 3943, cross-connected to the 
similarly numbered terminal in Fig. 40, over the 
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upper No. 3 front contacts of register relay 402, 
the upper No. 2 front contacts of register relay 
4022, the upper No. 4 back contact of register 
relay 4326, conductor 4935, the upper No. 4 con 
tacts of relay 436, the lower front contact of 
progress relay 43, over the lower back con 
tacts of succeeding progress relays, conductor 
434, the lower front contact of relay 330i, the 
upper lack contact of relay 393, the upper back 
contact of relay 39 5, the back contact of relay 
3338 to ground on conductor 396. In the man 
ner previously described, the counting relays 
392 to 3923 and 393 to 3933 are operated in 
response to the functioning of relay 3908 to count 
the transmission of the hundreds digit Series 
of three impulses. Upon the operation of relay 
393, relays 393 and relay 393 are released, re 
lays 395 and 39f 8 are operated and the op 
erated counting relays are released as previously 
described, whereupon tihe counting relays are 
reoperated to count a time interval sufficient to 
permit the selector Switch operated by the hun 
dreds digit series to hunt for an idle connector 
in the third level of the bank to which its brushes 
have been raised. At the end of this interval, 
the operated counting relays are released, re 
lays 39 5 and 398 are released and relays 39) 
and 393 are reoperated in the manner previously 
described. If the hundreds digit had not been 
registered at the time progress relay 430 op 
erated, the transmission of impulses for the hun 
dreds digit series would have been blocked by 
the connection of ground over the middle upper 
back contact of progress relays 433, 434 and 
53. , the middle upper front contact of relay 
43 ( ), the upper No. contacts of relay 4302, 
conductor 437, lower back contact of relay 4027, 
which will not have operated, conductors 4034 
and 32 2 to the junction of the windings of re 
lay 393 thereby arresting the operation of puls 
ing relays 3966 and 3908. AS Soon as the hun 
dreds digit becomes registered, this blocking cir 
cuit is opened by the operation of relay 402 and 
the transmission of the hundreds digit Series 
proceeds. - - - - - 

When relay 3915 operated, it removed ground 
from conductor 39 4, thereby permitting relay 
425 to operate in the locking circuit of relay 
426 and when it released at the termination of 
the counting of the time interval and reapplied 
ground to conductor 39 4, relay 42 operated, 
relay 4216 released and relay 42 f5 was held op 
erated. A circuit is now established for progress 
relay 43 it extending from battery through its 
Winding, over the upper back contact of progreSS 
relay 43i 2, the upper front contact of progress 
relay 43 0, conductor 4315, the upper front con 
tact of progress relay 4222, the upper front con 
tact of progress relay 4220, thence as traced 
over the back contact of relay 426 to ground 
at the upper front contact of relay 42 (5. 
Progress relay 43 upon operating locks over 
its inner lower front contact to ground on con 
ductor 34 (9, opens at its lower back contact the 
counting relay control circuit extending from 
the register 4020 and at its lower front contact 
establishes the counting relay control circuit 
from the register 4 00. Since it has been as 
suined that the tens digit 4 has been registered 
in the register 4.00 and therefore relay 4f04 has 
been operated, a circuit is established from bat 
tery through the winding of the No. 4 counting 
relay 3924 over the back contact of the mate 
relay 3934, terminal 3944 cross-connected to the 
similarly numbered terminal in Fig. 41, over the 
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lower No. 2 contacts of relay 404, the upper 
No. normal contacts of relay 31, the upper 
No. 3 back contact of relay 482, the upper No. 
4 back contact of relay 488, conductor Al 2, 
the upper No. 3 contacts of relay A386, the lower 
front contact of progreSS relay 3 , the lower 
back contact of progreSS relays 33i: and 43: 3, 
conductor 3 4, the lower front contact of relay 
396 , the upper back contact of 'elay 393, the 
upper back contact of Irelay 395, the back con 
tact of relay 393 to ground on conductor 396. 
In a manner previously described the counting 
relays 382 to 392é and 393 to 3934 are op 
erated in response to the functioning of relay 
338 to count the tiransmission of the tens digit 
series of four impulses. Upon the operation of 
relay 333i, rejays 39C and 39 i3 are released, 
relays 395 and 39 8 are operated and the op 
€iated Counting relays are released as previously 
described, Whereupon the counting relays are 
reoperated to count a time interval. At the 
end of this interval the operated counting relays 
are released, relays 395 and 398 are released 
and relays 390? and 333 are reoperated in the 
nannel previously described. 
The sending of the tens digit series, however, 

depends upon. Whether the calling Subscriber has 
dialed the digit and upon. Whether from the 
identification of the calling line number by the 
identifier, the Subscriber is entitled to have a 
connection established to the desired line. If 
the tens digit has not yet been dialed, relay 
401 will not have been operated, and the op 
eration of the impulse generating relays 396 
and 39C8 will be blocked by the connection of 
ground to the junction of the windings of re 
lays 396 over a circuit which may be traced 
from ground over the middle back contacts of 
progress relays 4313 and 43:2, the middle upper 
front contact of relay 43 f, conductor 439, the 
lower No. 2 contacts of relay 32, conductor 
4318, the lower back contact of relay 47, con 
ductors 4034 and 322 to the junction of the 
windings of relay 3906. If the calling subscriber 
is not entitled to make the call as determined 
by the identification of his line which will have 
been completed by this time, relay 320i will not 
have been operated from the identifier as will 
be later described, and a Second blocking circuit 
Will be effective aS previously traced from ground 
over the upper middle front contact of progress 
relay 43f , over conductor 43 i9, the upper No. 
A back contact of relay 32.4, conductors 320 and 
322 to the junction between the windings of 
relay 3906. It will be assumed, however, that 
neither of these blocking circuitS is effective 
and that the pulsing relays have proceeded to 
transmit impulses for the tens digit. 
When relay 395 operated, it removed ground 

from conductor 394 thereby releasing relays 425 
and 427 and when it released at the termination 
of the counting of the time interval and reap 
plied ground to conductor 394, the previously 
traced Operating circuit for relay 426 was es 
tablished. A circuit is now established for prog 
ress relay 432 extending from battery through 
its winding over the upper back contact of relay 
43.3, the upper front contact of relay 43 , the 
upper front contact of relays 439 and 422, 
thence as traced to ground at the upper back 
contact of relay 425. Progress relay 2312 upon 
operating locks over its inner lower front con 
tact to ground on conductor 3 99, opens at its 
lower back contact the counting relay control 
circuit extending from the digit register 40, and 



2,678,968 
51 

at its lower front contact establishes the count 
ing relay control circuit from the digit register 
At O. Since it has been assumed that the unitS 
digit 5 has been registered in the register 6 is 
and therefore relays 4 and 4 thereof have 
been operated, a circuit is established from bat 
tery through the winding of the No. 5 counting 
relay 3925, over the back contact of the mate 
relay 3935, terminal 394.5 cross-connected to the 
similarly numbered terminal in Fig. 41, Over the 
upper No. 4 front contact of relay 44, the upper 
No. 4 front contacts of relay if , the upper No. 3 
back contact of relay if 2, the upper No. 4 back 
contact of relay 46, conductor 422, the upper 
No. 2 contacts of relay 4306, the lower front 
contact of relay 43:2, the lower back contact of 
relay 433, conductor 434, the lower front coin 
tact of relay 390, the upper back contact of 
relay 393, the upper back contact of relay 395, 
the back contact of relay 3908 to ground on con 
ductor 39 6. In the manner previously described, 
the counting relays 392 to 3925 and 393 to 
3935 are operated in response to the functioning 
of relay 3903 to count the transmission of the 
units digit series of five inpulses. Upon the Op 
eration of relay 393 , relays 390 to 38 3 are re 
leased, relays 395 to 398 are operated and the 
operated counting relays are released as previous 
ly described. 

It Will be recalled that relay 325 WaS Oper 
ated to inform the Sender that no delay is neces 
sary to await the dialing of an additional digit 
and therefore when the counting relay 393 op 
erates, a circuit is established for the end of puls 
ing relay 339 which may be traced from battery 
through its winding over conductor 34), the inner 
upper front contact of progress relay 432, con 
ductor 34 of cable 39, the lower No. 2 front, 
contact of relay 325, conductor 342, the inner 
lower front contact of relay 393 to ground on 
conductor 32. Relay 3 39 operates and at its 
inner upper front contact connectS ground to 
conductor 322 extending to the junction point 
between the windings of Irelay 3906 to block the 
further operation of this relay and the generation 
of impulses. 
Had the third code digit dialed by the sub 

scriber been registered in the trunk and the 
thousands digit been registered in the first digit 
register 4000 of the sender, then the identifier 
route relay would have caused the Operation of 
relays 439 and 4307 of the sender rather than 
relays 4392 and 4306. In this case, when progress 
relay 4309 operates preparatory to controlling 
the transmission of the thousands digit Series of 
impulses, a control circuit is established between 
the winding of the appropriate One of the count 
ing relays 392 to 3939, over contacts of the relays 
of register 4000, conductor 4036, the upper No. 6 
contacts of relay 437, over the lower front con 
tact of progress relay 4309, thence to ground over 
the lower back contacts of Succeeding progress 
Irelays and conductor 434 as previously traced. 
Following the transmission of the thousands digit 
series, progress relay 430 operates and establishes 
a control circuit between the winding of the ap 
propriate one of the counting relays over contacts 
of the relays of register 400, conductor 4224, the 
upper No. 4 contacts of relay 43 over the lower 
front contact of progress relay 430, thence to 
ground over the lower back contacts of succeeding 
progress relays and conductor 434 as previously 
traced. In the event that the hundreds digit 
has not been registered in register 40 O prior to 
the operation of progress relay 43; 0, the previ 
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ously traced impulse blocking circuit is extended 
over the lower back contact of relay 40 , con 
ductor 436, the lower No. 5 contacts of relay 430?, 
Over the middle upper front contact of progress 
relay 43 and thence to ground over the middle 
upper back contacts of Succeeding progress re 
layS. Following the transmission of the hundreds 
digit Series progreSS relay A3 operates and es 
tablishes a control circuit between the winding 
of the appropriate one of the counting relays, 
Over contacts of the relays of register 432), con 
ductor A35, the upper No. 3 contacts of relay 430, 
the lower front contact of progress relay 43, the 
lower back contacts of progress relays 432 and 
A3 i3 and conductor 43 it to ground as traced. in 
the event that the tens digit has not been reg 
istered in register is 029 prior to the operation of 
progress relay 43 the previously traced impulse 
blocking circuit is extended over the lower back 
contact of relay 4627, conductor 433, the lower 
No. 3 contacts of relay 43), conductor 439, the 
inner upper fl'Ont contact of progress relay 43, 
Over the middle upper back contacts of progress 
relayS 432 and 633 to ground. Following the 
transmission of the tens digit Series progress 'e- 
lay 43:2 operates and establishes a control circuit 
between the Winding of the appropriate one of the 
counting relayS, Over contacts of the relays of reg 
ister 480, conductor A 2, the upper No. 2 coln 
tacts of relay 430, over the lower front contact 
of progreSS relay 432, the lower back contact of 
relay 43 3 and conductor 434 to ground as traced. 
In the event that the units digit has not been 
registered prior to the operation of progress relay 
432, the previously traced impulse blocking cir 
cuit is extended over the lower back contact of 
relay 4,07, conductor 438, the lower No. 4 con 
tacts of relay 430 and the middle upper front 
Contact of relay 43 S to ground at the middle 
upper back contact of relay 43 i3. Following the 
termination of the transmission of the units digit 
Series, the end of pulsing relay 3 39 is operated 
in the manner previously described if the no 
delay relay 323 has been operated to indicate that 

is a fifth numerical digit will not be dialed. 
If Sender-delay relay 3 f5 was operated, then 

relay 339 does not operate following the trans 
mission of the units impulse series and the count 
ing relays are reoperated as previously described 
to count a time interval following which the 
Operated counting relays are released, relays 
395 and 39 8 are released and relays 39C and 
393 are reoperated in the manner previously 
described. When relay 395 operates at the end 
of the transmission of the units digit series it 
removes ground from conductor 39 ft thereby per 
mitting relay 425 to operate in the locking cir 
cuit of relay 426 and when it releases at the 
termination of the counting of the time interval 
and reapplies ground to conductor 39A, relay 
42 7 operates, relay 426 releases and relay 42 5 
is held operated. A circuit is now established 
for progress relay 433 extending from battery 
through the Winding of such relay, over the upper 
front contacts of relays 43 (2, 430, 3222 and 
4220, thence as traced over the back contact 
of relay 426 to ground at the upper front con 
tact of relay 425. Progress relay 433 upon 
operating locks over its inner lower front con 
tact to ground on conductor 399, opens at its 
lower back contact the counting relay control 
circuit extending from the register 4 ft) and es 
tablishes a counting relay control circuit from 
battery through the appropriate one of the count 
ing relays, over contacts of the relays of register 
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40, conductor 4 22, the lower No. contacts 
of relay 4307, over the lower front contact of 
progreSS relay 433 and conductor 434 to 
ground. In the event the extra, numerical digit 
has not been registered in the register 40 prior 
to the operation of relay 43 f3, the previously 
traced blocking circuit is established over the 
lower back contact of relay 4f7, conductor is 23, 
the upper No. contacts of relay 430 to ground 
at the middle upper front contact of progress 
relay 433, When counting relay 393 operates 
to count the last impulse of this digit series, with 
Sender-delay relay 35 operated, a circuit is 
established for the end of pulsing relay 339, 
extending from battery through its Winding, over 
conductor 340, the inner upper front contact 
of relay 433, conductor 343 of cable 39, the 
upper No. front contact of relay 35, con 
ductor 3f42, the inner lower front contact of 
relay 393 to ground on conductor 32. 
Had the thousands digit dialed by the Sub 

scriber been registered in the trunk and trans 
ferred to the trunk register 352) of the sender 
and the hundreds digit been registered in the 
first digit register 400 of the Sender, then the 
identifier route relay would have caused the 
operation of relays 430 and 4398 of the sender. 
In this case, when progress relay 4339 operates 
preparatory to controlling the transmission of 
the thousands digit Series, a control circuit is 
established between the Winding of an appro 
priate one of the counting relays 392 and 333, 
over contacts of the relays of register 3528, con 
ductor 3532, the upper No. 6 contacts of relay 
4308, over the lower front contact of progreSS 
relay 4309, the lower back contacts of succeeding 
progress relays and conductor 434 to ground 
as traced. Following the transmission of the 
thousands digit series, progress relay 43 Op 
erates and establishes a control circuit between 
the winding of the appropriate one of the count 
ing relays over contacts of the relays of register 
4000, conductor 4036, the upper No. 4 contacts 
of relay 4308, the lower front contacts of progreSS 
relay 43 0 over the lower back contacts of Suc 
ceeding progress relays and conductor 434 to 
ground. Following the transmission of the hun 
dreds digit series, progress relay 43 operates 
and establishes a control circuit between the 
winding of the appropriate one of the counting 
relays, over contacts of the relays of register 
400, conductor 4224, the upper No. 3 contacts 
of relay 4308, the lower front contact of progreSS 
relay 43, over the lower back contacts of Suc 
ceeding progress relays and conductor 34 to 
ground. In the event that the tens digit has 
not been registered in the register 40 prior to 
the operation of progress relay 43 , the pre 
viously traced impulse blocking circuit is ex 
tended over the lower back contact of relay 40, 
conductor 43 f6, the lower No. 4 contacts of relay 
4300, the inner upper front contact of progress 
relay 43 , thence over the middle upper back 
contacts of progress relays 432 and 43 i3 to 
ground. Following the transmission of the tens 
digit series, progress relay 432 operates and es 
tablishes a control circuit between the Winding 
of the appropriate one of the counting relayS, 
over contacts of the relays of register 4626, con 
ductor 4035, the upper No. 2 contacts of relay 
4308, the lower front contact of progress relay 
432, the lower back contact of progress relay 
433 and conductor 43f4 to ground. In the event 
the units digit has not been registered in the 
register 4020 prior to the operation of progress 
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relay 43f2, the previously traced impulse block 
ing circuit is extended over the lower back contact 
of relay 402 and conductor 43, 7, the lower No. 
3 contacts of relay 4300, the middle upper front 
contact of progress relay 432, to ground at the 
upper middle back contact of relay 433. 

If the no-delay relay 325 has been operated, 
the end of pulsing relay 339 is operated follow 
ing the operation of progress relay 432 and the 
counting of the last impulse of the units Series 
by counting relay 393 as previously described. 
If, however, delay relay 315 has been operated 
indicating that an additional digit will be dialed 
and registered in register 400, then following 
the measurement of the time interval after the 
transmission of the units digit impulse series, 
progress relay 4313 will be operated to establish 
a counting relay control circuit between the 
winding of the appropriate one of the counting 
relays, over contacts of the relays of register 
400, conductor 412, the lower No. contacts 
of relay 4308, the lower front contact of progress 
relay 4313 and conductor 434 to ground. In the 
event the extra digit has not been registered in 
the register 400 prior to the operation of prog 
ress relay 433, the previously traced impulse 
blocking circuit is extended over the lower back 
contact of relay 487, conductor 438, the upper 
No. contact of relay 4300 to ground at the upper 
middle front contact of progress relay 433. Fol 
lowing the transmission of the extra digit series 
the end of pulsing relay 339 is operated under 
the control of sender delay relay 35 and prog 
ress relay 433 over the circuit previously traced. 

in the preceding discussion of the transmission 
of the impulse series to set up the connection it 
was assumed that the sender transmitted all of 
the three code digit series and did not transmit 
any preliminary series of impulses for including 
a repeater in the established connection. For 
this purpose, relays 4202 and 4209 were oper 
ated from the identifier. It will now be assumed 
that relays 23 and 4269 are operated from the 
identier to indicate to the Sender that a Series 
of impulses to include a high gain repeater in 
the connection is to be transmitted ahead of the 
three code digit series and the numerical digit 
series of the called line number. In this case, 
upon the operation of relay 42;6 at the initia 
tion of impulsing, a circuit is established from 
battery through the winding of progreSS relay 
429, over the upper back contact of progress 
relay 422, the middle lower front contact of 
relay 429, the upper No. 2 contacts of relay 
32), the upper front contact of relay 42 f6, to 
ground at the upper back contact of relay 425. 
With relay 429 operated and locked over its in 
ner upper front contact to ground on conductor 
38, a counting relay control circuit is estab 
lished from battery through the Winding of the 
No. 6 counting relay 3936, the back contact of 
nate relay 3348, terminal 3953 strapped to the 
similarly numbered terminal in Fig. 42, over the 
upper No. 3 contacts of relay 42 i, the lower front 
contact of progress relay 42, 9 and thence over 
the lower back contacts of succeeding progress 
relays and conductor 434 to ground as traced. 
At the end of the transmission of this preliminary 
Series of tein inipulses and the measurement of 
a time interval, relay 42 6 releases, relay 42 7 
Operates and relay 425 is held operated where 
upon the circuit of progress relay 422) is estab 
lished from battery through its winding, over 
the inner lower front contact of relay 4209, the 
lower No. 4 contacts of relay 420 , the upper 
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back contact of progress relay 422?, the lower 
front contact of relay 42C9, the upper front con 
tact of progress relay 42 9, the lower No. 2 Con 
tacts of relay 42 f, the back contact of relay 
426, to ground at the upper front contact of 
relay 42 5. Progress relay 322 upon operating 
locks and establishes a control circuit from the 
counting relays to the first code digit register 
3400. From this point the control of Selections 
proceeds in the manner previously described. 

If the connection requires the insertion of a 
low gain repeater and the transsinission of all 
of the office code digits, relays 42 and 4263 are 
operated from the identifier. In this case, upon 
the operation of relay 426 at the initiation of 
impulsing, a circuit is established from battery 
through the winding of progress relay A2 B, the 
upper back contact of relay 29, the lower No. 
2 contacts of relay 420, the upper front contact 
of relay $256 to ground at the upper back con 
tact of relay 62 5. Relay 42 8 operates and 
locks over its inner upper front contact to ground 
on conductor 3C9 and establishes a circuit from 
battery through the winding of the No. count 
ing relay 3928, over the back contact of mate 
relay 393, terminal 396 cross-connected to the 
similarly numbered terminal in Fig. 42, the up 
per No. 2 contacts of relay 26, the lower con 
tacts of progress relay 42 9, thence over the 
lower back contacts of Succeeding progreSS re 
lays and conductor 43 to ground as traced. 
At the end of the transmission of this preliminary 
impulse series and the counting of a time in 
terval, relay 426 releases, relay 25 Operates, 
relay 425 renains operated and a circuit is es 
tablished for progress relay 429 from battery 
through its winding, over the upper back C.On 
tact of relay 4220, the middle lower front con 
tact of relay 429, the upper front contact of 
progress relay 42 (8, the lower No. contacts of 
relay 4200, the upper back contact of relay 426 
to ground at the upper front contact of relay 
425. A control circuit is now established from 
battery through the winding of the No. 4 count 
ing relay 3924, over the back contact of mate 
relay 3934, terminal 3944 cross-connected to the 
similarly numbered terminal in Fig. 42, over the 
upper No. 3 contacts of relay 4269, the lower 
front contact of progress relay 42 9, over the 
lower back contacts of succeeding progreSS re 
lays and conductor 43 4 to ground as traced. 
Following the transmission of this series of four 
impulses progress relay A22) is operated to con 
trol the transmission of the first code digit Se 
ries and the remaining series of impulses are 
transmitted in accordance with the called line 
number in the manner previously described. 
In some cases, the sender may be required to 

send only two of the registered code digits in 
which case relay 4208 will be operated from the 
identifier, and if it be assumed that relay 422 
is also operated to indicate that no repeater is 
required the circuit of progress relay 422 Will 
be established at the outset of impulsing Over 
a circuit extending from battery through its 
winding, over the lower No. 2 contacts of relay 
4202, the upper back contact of relay A222, the 
lower contacts of relay 28, the No. 2 upper 
contacts of relay 4282, the upper front contact 
of relay 426 to ground at the upper back con 
tact of relay 425. Relay A22 thereupon op 
erates, locks and establishes a counting relay 
control circuit from battery through the ap 
propriate one of the counting relays, over the 
contacts of the relays of the first code digit 
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register 3400, conductor 34 7, the upper No. 
front contact of relay 3506 (which Will be op 
erated from the identifier to inform the Sender 
that only two office code digits have been dialed), 
conductor 35 8, the lower front contact of 
progress relay 422 , thence over the lower back 
contacts of succeeding progress relays and con 
ductor 4314 to ground as traced. Following the 
transmission of the first office code digit Series 
and the counting of the time interval, relay 426 
releases, relays A2, and 425 Operate, and prog 
ress relay 4222 becomes energized in a circuit 
extending from battery through its Winding, Over 
the upper back contact of progreSS relay A309, 
the upper front contact of progress relay 422, 
the inner lower front contact of relay 4208, the 
lower No. contacts of relay 4262, the Upper 
back contact of relay 32 S to ground at the front 
contact of relay 42 5. Relay 422 upon operat 
ing locks and establishes a counting relay con 
trol circuit from battery through the appropri 
ate one of the counting relays, over the contacts 
of the relays of the second code digit register 
3.328), conductor 348, the upper No. 2 front con 
tact of relay 356, conductor 349, the lower 
front contact of progress relay A222 and thence 
to ground as traced over conductor 434. The 
following numerical digit Series are then trans 
mitted in the manner previously described. 

If a high gain repeater is required in a con 
nection of this type, relay 62 will be operated 
from the identifier rather than relay 422 and 
with relay 428 operated when relay 42.6 operates 
at the initiation of impulsing, a circuit is estab 
lished fron battery through the Winding of prog 
reSS relay 32 3, over the upper No. 4 contacts of 
relay 3238, the lower No. 4 contacts of relay 420 , 
the upper back contact of progress relay 422, 
the inner lower front contact of relay 4208, the 
upper No. 2 contacts of relay 420, the upper front 
contact of relay 426 to ground at the upper back 
contact of relay 62 5. Progress relay 429 upon 
operating controls the transmission of a prelimi 
nary series of ten impulses in the manner pre 
viously described following which, upon the oper 
ation of relay 42 5 and the release of relay 426, 
a circuit is established for progress relay 422 
which may be traced fron battery through its 
Winding, over the upper No. 2 contacts of relay 
4208, the lower No. 3 contacts of relay 420?, the 
upper back contact of progress relay 4222, the 
lower contacts of relay 4238, the upper front con 
tact of relay 29, the lower No. 2 contacts of 
relay 52, the upper back contact of relay 2A 6 
to ground at the upper front contact of relay 425. 
Progress relay 22 thereupon operates to control 
the transmission of the first of the two code digit 
series, the remaining digit series of the called 
number then being transmitted in the manner 
previously described. 

If a low gain repeater is required on a connec 
tion of this type, relay 420 will be operated from 
the identifier rather than relay 22 and with 
relay $288 operated when relay 426 operates at 
the initiation of impulsing, a circuit is established 
from battery through the Winding of progress 
relay 428, over the upper back contact of prog 
ress relay 429, the lower No. 2 contacts of relay 
42, the upper front contact of relay 426 to 
ground at the upper back contact of relay 425. 
Relay 28 upon Operating controls the transmis 
sion of a first preliminary series of one impulse 
following which, upon the release of relay 42 f$ and 
the operation of relay 25, a circuit is established 
for progress relay 429 extending from battery 
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through its winding over the upper No. 4 contacts 
of relay 428, the lower No. 6 contacts of relay 
420, the upper back contact of progress relay 
422, the inner lower cantacts of relay 28, the 
upper front contact of progress relay 42 8, the 
lower No. contacts of relay 4238, the upper back 
Contact of relay 32 S to ground at the upper front 
contact of relay is: 5. Progress relay, 259 upon 
operating controls the transmission of a second 
preliminary series of four in pulses following 
which, upon the reoperation of relay & 6 and the 
release of relay 42 25, the circuit of progress relay 
422 is established from battery through its Wind 
ing, over the upper No. 2 contacts of relay 233, 
the lower No. 3 contacts of relay 4203, the upper 
back contact of progress relay. É222, the lower 
contacts of relay 4238, thence as traced to ground 
over the upper front contact of relay 626 and 
the upper back contact of relay 25. ProgreSS 
relay 432 upon operating controls the transmis 
Sion of the first of the code digit, series following 
which the transmission of the remaining digit 
series of the called line number proceeds in the 
manner previously described. 

In some cases it may be necessary for the 
sender to transmit, but a single office code digit in 
which case relay 42; will be operated from the 
identifier. If it be assumed that no repeater is 
required in this type of connection and therefore 
that relay $232 is operated, then with relay 62.6 
operated at the outset of impulsing a circuit is 
established from battery through the winding of 
progress relay $222, over the upper back contact 
of progress relay 4339, the middle lower contacts 
of relay 438, the upper No. 2 contacts of relay 
422, the upper front contact of relay .236, to 
ground at the upper back contact of relay 42 5. 
Relay 4222 operates, locks to ground on conduc 
tor 389, and establishes a counting relay control 
circuit fro; a battery through the winding of the 
appropriate one of the counting relays, thence 
over contacts of relays of the third code digit reg 
ister 353 or relays of the second code digit regis 
ter 362 depending upon whether a three or a tWO 
digit office code has been diated and relay 3593 
is unoperated or operated, thence over conductor 
349, the lower front contact of progreSS relay 
i222 and to grouild as previously traced on COIn 
ductor A3 3. Following the transmission of this 
code digit series, relay $2 S releases and With re 
lay 42 5 operated a circuit is established fron 
battery through the winding of progress relay 
4339, over the apper back contact of progress relay 
43; g, over the upper front contact of progress re 
lay $222, the lower contacts of relay A2i, the 
lower No. contacts of relay 22, the upper back 
contact of relay 43 is to ground at the upper front 
contact of relay 42 : 5. Relay 439 upon operat 
ing controls the transmission of the thousands 
digit series following which the remaining digit 
series of the called number are transmitted in the 
manner previously described. 

in other cases, for example, if the trunk is a 
direct trunk to a particular office it is not neces 
sary to transmit any of the registered code digits 
in which case relay .236 Will be operated from 
the identifier. Cin a direct trunk call no repeater 
would be 'equired and therefore relay 622 would 
also be operated. When, therefore, relay 426 
operates at the outset of impulsing a circuit is 
established from battery through the Winding of 
progress relay 5389 over the upper back contact 
of progress relay 43, the inner lower front con 
tact, of relay 326, the upper No. 2 contacts of 
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relay 422, the upper front contact of relay 42 5 
to ground at the upper back contact of relay 435. 
Relay 39 upon operating controls the trans 
inission of the registered thousands digit follow 
ing which the circuit of progress relay 430 is 
established from battery through its Wilding over 
the upper back contact of progress rejay $3 , 
over the upper front contact of relay 4309, the 
lower front contact of relay 283, the lower No. 
contacts of relay 4252, the upper back contact of 
relay 42 6 to ground at the upper front contact of 
relay 25. Progress irelay 43 8 upon operating 
controls the transmission of the registered hun 
dreds digit series following which the remaining 
digit Series of the called line number are trans 
mitted in the manner previously described. 

Calling line identification 
It Willi be recalled that following the seizure of 

the identifier and its association of the identifier 
with the ticketing trunk, a route relay was oper 
ated in accordance with the called office code 
registrations which, in turn, operated relay 2588. 
Before the first check test WaS made to deterine 
if the identifier has properly transferred the 
called office code digits to the Sender, the ter 
mination of Which test caused the operation of 
relay 22, a test is made to determine if the 
denied service register relay 223 has been falsely 
operated by an unstandard ground condition. 
If this is found to be the case, a circuit is estab 
lished from battery through the winding of Irelay 
205 i, over conductor 2052, the next to upper con 
tacts of relay 2644, conductor 2053, the lower 
back contact of relay 202f, the upper contacts of 
denied service register relay 2823, the upper back 
contact of relay 224 to ground over the upper 
back contact of relay 203. Relay 255 will 
therefore operate, lock over its inner lower con 
tacts to ground over the upper No. 2 contacts of 
relay 2292 and establish obvious circuits for re 
lay 22, and to the trouble indicator. Also at 
this time a circuit is established from battery 
through the winding of relay 2034, over the inner 
upper back contact of relay 292 to conductor 
2043 and to the No. 5 contacts of the operated 
identifier trunk connector relay 4559F to test 
for a false ground which might be connected at 
such connector relay. If relay 253 operates in 
response to such a false ground, it closes obvious 
circuits for relay 282 and to the trouble indi 
cator. In case relay 223 is operated during 
these checking periods due to the operation of 
vacant code relay 22.45, relay 2 would not be 
operated since its circuit would not be completed 
by the operation of one of the relays 2643, etc. 
through the operation of a route relay and there 
fore the previously traced circuit for relay 282 
Would not have been completed. Under this 
condition relay 22 is operated. Under the con 
trol of relay 2033 associated with the timing 
circuit shown in the lower left portion of Fig. 20. 
When relay 2022 operates following the Opera 

tion of connector relay 559F of the identified 
runk connector of Fig. 45, an obvious circuit is 

established thereby for relay 2032, which, upon 
operating, opens at its upper back contact the 
shunt of timing condenser 258; closes a circuit 
from the source 256 of 130 volts positive po 
tential over its inner upper contacts, upper back 
contacts of relay 2833, through resistance 25 
and condenser 2558 to ground and at its lower 
contacts, prepares a circuit for the anode relay 
234. After a time interval of approximately .2 
second, condenser 2858 becomes fully charged 
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whereupon the potential of source 2038 becomes 
applied through resistances 23 and 23 to the 
left, cathode of the tube 2 SG and, since the right 
cathode of this tube is connected over the OW&i 
normal contacts of relay 2833 to ground over thic 
upper front contact of relay 2832, the tube fires 
across its cathode gap, discharging conderiSel' 
258 thereover and completing the circuit of 
anode relay 2333 across its cathode-anode gap. 
Relay 23, thereupon operates and causes the 
operation of relay 2633 which operates, locks 
over its inner lower alternate contacts to ground 
over the upper contacts of relay 2232, renoves 
ground from the right cathode of the tube there 
by extinguishing the tube and releasing anode 
relay 2933, estaiolishes a discharge path for con 
denser 258 over its upper front contact alld 
establishes the circuit of Irelay 22 over its lower 
contacts. With relay 22 now operated and 
relay 2023 operated because of a vacant code 
condition, a denied service signal will be sent to 
the trunk over conductor 285 in the nanner to 
be later described. 
Relay 2322 upon operating also establishes a 

circuit, for operating relay 2 if at this tine 
either relay G or ei has been operated in 
response to the party test. This circuit may be 
traced from battery through the Winding of re 
lay 21, over conductor 2 02, the upper front 
contact of relay 3, it having been aSSulined 
that the party test made by the sender indicated 
a tip party call, the upper back contact of relay 

; i, conductor (2, the No. 3 lower contacts of 
relay 2932, the lower back contact of relay 223, 
the lower back contact of relay 22, to ground 
over the upper contacts of relay 222. Relay 
2 , upon operating, establishes a circuit for the 
thousands group start relay 43 which Emay be 
traced from battery through its Winding, Over 
conductor is, over the lower contacts of nor 
mally operated relay 9 ) to insure that the de 
tector timing circuit, of Fig. 19 is normal, Over 
conductor 75, the normally closed back Con 
tacts of the thousands group register relayS 
to 9, inclusive, which should be unoperated 
at this time, over conductor 6, the No. 6 back. 
contact of relay 252, conductor i, the lower 
back contact of relay 98, conductor 9 to 
ground over the No. contacts of relay 2. 
Relay 43 upon operating locks over its No. 3 
contacts and the lower back contact of relay 

is to ground on conductor 9 and establishes 
a circuit for relay 25 extending from battery 
through its winding, over the No. 7 contacts of 
relay S3, the upper back contact of advance 
relay 2, conductor 22, the back contact of 
relay 2 (3, conductor 2:4, the No. 5 back contact 
of relay 252, conductor 25 to ground over the 
No. 6 contacts of relay 2 . Relay 2 upon 
operating locks over its No. 3 contacts to ground 
over its operating circuit, just traced, independ 
ent of the contacts of advance relay 2 and 
connects battery through resistance 23 over 
its No. contacts, conductor 24, over the upper 
normal contacts of transfer relay 3 of the 
common number and class circuit, COrprising 
Figs. 13 and 4 and the lower portion of Fig. 3, 
conductor 30, Winding of lock-out, relay F, 
allocated to the seized identifier assuined to be 
the No. identifier, thence to ground Over the 
inner lower normal contacts of Scoceeding inter 
mediate lock-out relays, such as 8I, and the 
last lock-out relay & I, allocated to other iden 
tifiers if the Connor number connector circuit, 
has not been taken into use by another identifier. 
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Relay 729 also primes the tube of the common 

connector timer 2777 of Fig.27 by connecting the 
130-volt source 2784 of positive potential Over 
the inner upper front contact of relay 24, 
through resistance 277 E, over conductor 28, 
the No. 5 contacts of relay 20, the back Con 
tact of relay 25, conductor 2.87, through re 
sistance 2 B, and condenser 2C to ground. 
The condenser starts to charge over this circuit 
and if the identifier lock-out relay of the Con 
mon number circuit has not been Operated be 
fore it becomes fully charged after an interval of 
approximately 3.4 seconds, the potential from 
battery 2784 applied through resistances 2 ifB 
and 27 D to the left or control cathode of the 
gas-filled tube of the timer is effective to fire 
the timer tube since its right cathode is connected 
over the normal contacts of the anode relay 
27A of the timer to ground over the No. 3 
upper front contact of relay 2795. When the 
tube fires the condensei 2. FC discharges. Over 
the cathode gap of the tube and the Cathode 
anode circuit through the tube is established 
from ground applied to the right cathode, thence 
to the anode, through the lower winding of anode 
relay 277 IA to battery 2784 as traced. Relay 
2 TA operates, locks from battery through its 
upper winding and upper alternate contacts to 
ground at the upper No. 3 front contact of relay 
275, extinguishes the tube, and establishes a cir 
cuit front ground over its lower contactS, Con 
ductor 265i to battery through the Winding Of 
relay 225 and to the trouble indicator. Relay 
225 upon operating locks over its lower front 
contact, the upper back contact of relay 2628, 
conductor 2029 to ground over the lower back 
contact of relay 28A; closes an obvious circuit 
for relay 2026 which operates and locks over its 
No. 4 contacts to ground over the upper No. 2 
contacts of relay 202; and over its inner upper 
contacts connects ground to conductor 2 to 
operate identifier busy relay 20t) to prevent the 
seizure of the identifier by any Sender until the 
identifier is released after the rectification of the 
trouble encountered. 

It will be assumed, however, that the Connon 
number circuit lock-out relay 40F is operated 
at once and closes a circuit for the connector re 
lay 362F, allocated to the identifier over a cir 
cuit which may be traced from ground through 
its Winding over conductor 33, innel upper 
back contact of transfer relay 3, conductor 

over the inner upper front contact of relay 
f4F to battery through resistance 492. Relay 
32F, upon Operating, establishes a circuit for 

relay 25 extending from battery through its 
Winding, over conductor 26, to ground over 
the lower contacts of connector relay 302F. Re 
lay 25, upon operating, opens the priming cir 
cuit of tinner 2 at its upper back contact to 
arrest the timing function; primes the tube of 
the common number circuit timer 28 of Fig. 27 
Over a circuit which may be traced from battery 
2784, over the inner upper contact of relay 2: 6, 
through resistance 28E, conductor 28, the 
No. 2 contacts of the relay 20, the lower con 
tacts of relay 725, conductor 2 f G9, through re 
sistance 2.8B and condenser 28C to ground. 
Condenser 27 C thereupon commences to charge 
to reasure the time that the common number 
circuit is held by the identifier, which should 
not be longer than 3.8 seconds and is termi 
nated by the release of relay 2), and estab 
lishes a circuit from ground Over the inner uppel 
back contact of relay 2, the inner lower coin 
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tacts of relay 725, conductor 727 to battery 
through the winding of the thousands. Switching 
relay 520 and in parallel therewith to battery 
through the winding of switching relay 32. 
Relay 520 upon operating connects the input 
Sides of the ten amplifier-detector circuits 8 
to 899, inclusive, over cable, 5 to the common 
number circuit. Relay 82, upon operating, coin 
nects the contacts of the register relays 8 0 to 
8:9, inclusive, associated with the output sides 
of the amplisier detector circuits, over conductors 
of cables 28 with the windings of the thousands 
group register relays T0 to 79, inclusive. 
Had the identifier seized for the call been an 

intermediate identifier, then its lock-out relay 
f400I Would have been operated over the outer 
upper back contact of transfer relay 306, 
through its winding and the inner lower normal 
contacts of Succeeding relays of the lock-out 
group, if the common number circuit had not at 
the time been taken for use by a succeeding iden 
tifier, arid upon operating would have established 
the circuit of its allocated connector relay 332 
if a., preceding identifier had not seized the con 
nector circuit and its lock-out relay, such as 
AAF, had not been operated. This circuit may 
be traced from ground, through the winding of 
relay 362, the inner upper back contact of 
transfer relay 36, the upper front, contact of 
relay 490I, the inner upper back contact of relay 
$466F, through resistance 492 to battery. Relay 
32I Would have established a circuit from 
ground Over itS. lower contacts and a conductor 
of cable 34 thence to battery through the wind 
ing of the relay corresponding to relay 25 in 
the associated identifier. Had the identifier 
Seized for the call been the last, then its lock 
out relay if, would have been operated over 
the inner lower back contact of transfer relay 
i38 to ground through its winding and would 
have established the circuit of its allocated con 
nector relay 32, if a. preceding identifier had 
not Seized the connector circuit and the lock 
Out relay Such as 461 or ASF had not been 
Operated, Over a circuit which may be traced from 
ground through the winding of relay 32L, the 
lower back contact of transfer relay 37, the 
upper front contact of relay 4GL, the inner 
upper back contact of intermediate lock-out re 
layS. Such as 466L, the inner upper back contact 
of lock-out relay f 40F to battery through re 
Sistance 402. Relay 32L would have estab 
lished a circuit which may be traced in part from 
ground. Over its lower contacts and a conductor 
of cabie 35thence to battery through the wind 
ing of the relay of the identifier corresponding 
to relay 25. 
The identifier now proceeds to make a test 

through the contacts of relays 729 and 730 to 
determine whether any other identifier is making 
an identification in the opposite. party field. 
that is, it having been assumed that the seized 
identifier is to make the party identification in 
the tip field, then it makes a test to insure that 
no otheir identifier is making a test in the ring 
party field. In Case some other identifier is mak 
ing, a test in the opposite party field, the seized 
identifier must Wait for the other identifier to 
conpete its identification before it can proceed. 
This is to prevent the possibility of an identifier 
encountering tWO alternating current signals in 
the common nuimber circuit. This condition 
Would occur in case the otheir identifier were iden 
tifying, in the ring field, on a party line which 
also has a tip; subscriber whose seized network 
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would be connected to the common number cir 
cuit through the tip field. In case the other' 
identifier was making an identification in the tip 
field or the same field as this identifier desires 
to testin, there Will be no delay as in this case 
there can be only one signal in the common cir 
cuit. It has been assumed that the colled iden 
tifier is to test in the tip party field and there 
fore When relay 725 operates, a circuit is estab 
lished for relay. 2 is extending from battery 
through its Winding, over conductor 2, the 
light back contact of relay 30, the middle upper 
contacts of operated relay f O), the upper front 
contact of relay 25 to ground applied to con 
ductor i 22, as previously traced. Had the relay: 
2:3 been operated, then the circuit previously 
tiraced for relay 2 would have extended over 
the right back contact of relay 729 and the 
middle upper contacts of relay O. 
The windings of relays 29 and 73 are con 

lected to contacts of relays 3 and f 32, re 
Spectively, in other identifiers so that either relay 

A 29 or i3 Will be operated depending upon 
whether other identifiers are testing in the tip 
or ring field. If, for example, the last identifier 
is testing in the tip field and its relay 3L is 
therefore operated thereby causing the operation 
of relay 29, the operation of relay 20 would 
be delayed should the first identifier be signaled 
by the operation of relay 70 to make a test in 
the opposite or ring field, or if an intermediate 
identifier is testing in the ring field and its relay 
:32 is therefore operated thereby causing the 
operation of relay 3, the operation of relay 
29 would be delayed should the first identifier 
he signaled by the Operation of relay TCO to make 
a test in the opposite: Or tip field. It Will be as 
surned that relay 2, 9 operates at Once, locks 
Over its inner lower contacts to ground on con 
ductor 22, and establishes a circuit extending 
from battery through the winding of relay 73, 
over the inner upper contacts of relay Te0, the 
No. A contacts of relay 43, conductor 3 to 
ground. Over the lower middle contacts of relay 
£3. Relay 3, upon operating, locks over its 
inner right contacts and conductor 33 to ground 
on conductor 24 and establishes operating cir 
cuits over its left contacts for relays 29I and 

2 of other identifiers to inform then that 
it is testing in the tip party field. Had relay. Of 
been operated, then relay 32 would have been 
similarly operated following the operation of relay 
2 and would have caused the operation of 
relays 3I and T3L of other identifiers to: 
inform then that it is testing in the ring party 
field. At the time relay operated, an obvious 
circuit was established over its lower middle con 
tacts for relay 44T, relay & T, upon operate 
ing, in turn operating relay 45T. Had relay 

been operated, relays sir, and 495R, 
would have been operated instead. 

Thousands group identification. 

Relay 2. , upon operating, connects the source: 
5 23 of 2-cycle signating current over its middle 

and upper front, contacts, conductor 24, the up 
perback contact of relay 35, conductor 25, the 
lower back contact of relay 25, conductor 27, 
the No. 3 contacts of identifier trunk connector 

} £553, conductor 39, the No. 5 upper front con 
tacts of relay 3, the upper normal contacts of 
jack 4, the upper contacts of trunk sleeve relay 

3, Erik Steeve conductor 52, thence over the 
sleeve circuit Of the coinection established from 
the calling line including the sleeve brush. 02. of 
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the line finder 0 , sleeve conductor 03 of the 
calling line, conductor 4, through resistance 
939 and condenser 3 to a horizontal cross 

connecting strip 932 on the cross-connecting 
rack 09. It will be assumed that the coinnector 
sleeve or numerical directory number of the call 
ing line is 9095 and that the strip 932 is there 
fore cross-connected to the vertical strip 33 as 
by a screw inserted through holes at their inter 
sections. The signaling current will therefore 
flow through the primary Winding of the No. 0 
hundreds coil 9HT9 to ground through the lower 
primary winding of the No. 9 thousands coil 
9THT which is located in the tip party field of 
coils. To guard against battery noise Which 
might interfere With identification signals, the 
primary windings of each thousands transformer 
coil are wound differentially With their inner ter 
minals connected to ground so that battery noises 
on the connector sleeve conductors of lines con 
nected to one primary Winding will balance out 
the battery noises on the connector sleeve Con 
ductors of lines connected to the other primary 
Winding. 

Relay 2 also establishes a circuit from bat 
tery through resistance 34, over the lower back 
contact of advance relay T2?, the No. 1 contacts 
of relay 43, conductor 739, the inner upper 
contacts of relay 2 8, the upper normal contacts 
of relay 26, conductor 28, the lower contacts : 
of relay 700, conductor 29, the No. 6 back 
contact of walking relay 228, conductor 224 of 
cable 2 f25, contacts of connector relay 302F, and 
conductor 398 to ground through the Winding 
of the tip field switching relay 309 allocated to 
ten thousands number circuitS Which may or 
may not be in the same office unit. The opera 
tion of switching relay 309 connects the Sec 
ondary windings of the ten thousands trans 
former coils over the conductors of cable 5 
and contacts of the operated switching relay 52 
to the input, circuits of the ten amplifier-detector 
circuits of Fig. 18. 

Each amplifier-detector circuit, for example, 
f 869 comprises an input transformer 826, a 
pentode type amplifying tube 825, a detector 
tube 328 and an anode relay 82. The anode 
relay of each circuit is a polarized relay Whose 
armature is normally held against its back con 
tact by a secondary polarizing winding as dis 
closed. The filaments of the amplifier tubes of 
five circuits 805 to 89, inclusive, two of which 
are shown in full, are heated in a Series circuit 
from negative battery connected to the filament 
of the amplifier tube in circuit 85, serially 
through intermediate filaments, to ground on the 
filament of circuit 89. The filaments of the de 
tector tubes are heated in a Series circuit from 
battery 828 through the resistance network 829 
and grid biasing potential for all of the five de 
tector tubes is derived from battery 828 and the 
resistance network 329. Battery 839 supplies 
anode potential through the upper windings of 
the five anode relays, such as f$27, to the anodes 
of ail five of the detector tubes and through re 
sistances such as 83 to the anodes of the five 
amplifier tubes. The five amplifier-detector cir 
cuits 89 to 804, of which one is indicated by 
the box 865, are similarly supplied with heating, 
hiasing and anode potentials. 
When relay 39 of the connon number circuit 

operated, a circuit was established from ground 
ofer the outer right contact of relay 73f, con 
ductor 36, the upper contacts of relay f4 5T, 
conductor f46, the lower contacts of switching 
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relay 39, conductor 504 of cable 50, to bat 
tery through the winding of relay 505. With 
switching relays 529 and 82 both operated, a 
start circuit is established for the amplifier 
detector timing circuit of Fig. 19 which may be 
traced from ground over the upper contacts of 
relay : 525, the No. 2 contacts of switching relay 
2520, conductor 839, the No. contacts of Switch 
ing relay 820, conductor 99 to battery through 
the winding of start relay 962. Relay 1902, upon 
operating, establishes a circuit from ground over 
its inner lower front contacts and conductor 904 
through the lower winding of relay 832 to bat 
tery, but this relay being marginal does not oper 
ate at this time, and establishes an operating cir 
cuit for relay 35 which extends from battery 
through the winding of relay f 995 over its upper 
contacts, over the No. 2 back contacts of relay 
1396, conductor f 93, over the lower back contacts 
of all of the register relays i8f3 to 89, inclusive, 
to ground. With all the register relays normal, 
relay 995 now operates; locks over its No. 4 con 
tacts to ground over the lower contacts of relay 
962; opens the operating circuit of relay 900 at 

its No. 2 back contact thereby opening the initial 
start, circuits for start relays 43,2343, 2443 and 
2543 of the identifier register circuits; connects 
ground over its No. 3 contacts and the No. 5 back 
contact, of the relay 938, conductor 909 to the 
arnatures of all anode relays such as 827 to pre 
pare an operating circuit for One of the legister 
relays 8 to 8:8; and starts timing by connect 
ing the source 9) of 130-volt positive potential 
through resistance 9, over its No. 5 contacts, 

5 through resistances 92 and 93 to timing con 
denser 94 associated with the first timing tube 
S9 5 and by removing the short circuit of con 
denser 84 extending over its No. 7 back contact 
and through resistance 9 . 

it has been assumed that the signaling current 
WaS applied through the lower primary Winding 
of the thousands transformer coil 9THT and 
therefore Such current is now induced over a cir 
cuit which may be traced from the upper terminal 
of the secondary winding of such transformer, 
over the No. 6 back contact of relay 29, con 
ductor 34, the upper contacts of relay 309, con 
ductor 52 of cable 59, the No. 20 contacts of 
switching relay 528, conductor 82, through the 
filter 823 of the No. 3 amplifier-detector circuit 
89 tuned to pass the 270-cycle tone current, the 
primary winding of input transformer F824, back 
through the filter, conductor 822, the No. 9 
contacts of relay 520, conductor 503 of cable 
50, the next to upper contacts of relay f309, 
conductor (35, the No. 5 back contact of relay 
8029 to the lower terminal of the secondary wind 
ing of transformer 9THT. The current thus im 
pressed by transformer 824 upon the input cir 
cuit of amplifier tube f825 is amplified by such 
tube and impressed upon the input circuit of 
detector tube 1826 which upon detecting the pres 
ence of tone current operates the anode relay 827 
to close its contacts. Register relay 829 now op 
erates over a circuit extending from ground on 
conductor 909, over the contacts of anode relay 
:32, through the winding and inner lower normal 
contacts of relay 8 9, conductor 92, the No. 7 
back contact of relay 966 to battery and locks 
over its inner lower alternate contacts directly to 
battery under the control of relay 827. 
The timing circuit of Fig. 19 is used in connec 

tion with the amplifier-detector circuits in mak 
ing each of the four identification tests. Due to 
using the sleeve circuit of selectors for conducting 
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the identification tests, there may be a number of 
surges involved on the sleeve circuit during the 
making of the tests. These surges may be due 
to the charge and discharge of the CondenSerS 
connected to the sleeve circuits Such as the Con 
denser 03 because of calls being initiated and 
disconnected on lines being served by line finders 
involved in each call. Also surges will be involved 
due to selectors hunting past selector bank termi 
nails over which an identification test is being 
made. Also very short surges would be involved 
due to the bridging condition at the connector 
and the line-finder bank of the sleeve circuit 
under identification. In order to avoid false. Op 
eration of the register relays i8 to 89 at the 
outputs of the amplifier-detector circuits, the Con 
nection of the circuits from the contacts of the 
anode relays such as relay 82 to the register 
relays is controlled by the tinning circuit. 
This timing circuit is provided with three cold 

cathode tubes 95, 925 and 935 for which 
anode current is Supplied from the source 9 
over the No. 5 contacts of relay 95, and con 
ductor 9 i8, through the windings of their asso 
ciated anode relays 939, 929 and 1939. 
be recalled that when relay 95 Operated as pre 
viously described, it established the charging cir 
cuit for condenser .94 associated with the tube 
95. After an interval in the order of one-tenth 

of a second, condenser 9 ill becomes charged and 
potential from the source 99 applied through 
resistances 9 , 92, 93 and 92 to the left 
or control cathode of tube 95 is effective to 
fire the tube over a circuit traced from the 
source 9 to the control cathode, thence across 
the cathode gap of the tube over the No. 3 nor 
mal contacts of Irelay 96 to ground at the mid 
dle lower contacts of relay 1962. Condenser .94 
discharges over the cathode circuit and the anode 
relay 99 is operated over a circuit extending 
froin source 3, over conductor 98, through 
resistance f32, the winding of relay 99, the 
anode-Cathode path of the tube to ground con 
nected to the right cathode of the tube. Relay 
99 upon Operating establishes a circuit for 

relay 96 extending front battery through its 
winding over the contacts of relay 99 to ground 
over the middle lower contacts of relay 902. 
Relay 96 Operates, locks over its No. 3 alternate 
contacts to ground over the middle lower con 
tacts of relay 3, iremoves ground potential 
from the right cathode of tube 95 thereby ex 
tinguishing the tube and releasing anode relay 
99; removes operating battery at its No. 7 
back contact from the circuits of register relays : 
E8 to f; opens at its No. 5 contacts a sec 
ond point in the operating circuit of relay 900; 
establishes at its No. contacts a charging cir 
cuit for condenser 924 through resistances 922, 
1943 and 923 to battery on conductor 98 and, 
at its No. 2 front contact, establishes a circuit, for 
the repeat test relay 3 of the thousands group 
register circuit of Fig. 17 if no register relay of 
the group 8 to 8 9 has been operated. This 
latter circuit may be traced from battery through 
the Winding of relay 3 over conductor 834 of 
cable 28, the inner upper contacts of relay 595, 
conductor 835, the No. 2 contacts of Switching 
relay 820, conductor 36, the No. 2 front con 
tact of relay 96, conductor 90 thence to 
ground over the lower normal contacts of relays 
89 to 89, inclusive. Relay 798, if operated, 
locks over its lower front contact, conductor T3 
of cable 728, the lower contacts of relay 505, 
conductor 837 to ground over the No. 3 contacts 

it Will 

O 

3) 

O 

5 

30 

() 

75 

66 
of Switching relay 82 and functions in a man 
ner to be later described. The operation of relays 
9i 9 and 96 thus terminates the first timing in 

terval. At this time any of the register relays 
i8 a to 89 Which have been Operated due to 
the detection of an alternating-current signal 
on the sleeve conductor or due to Surge condi 
tions on the sleeve conductors are held operated 
Over their locking circuits under the control of 
the operated anode relays of the anpifier-detec 
tor circuits, ground being Supplied to Such lock 
ing circuits over conductor 999, the No. 5 back 
contact of relay 98 and the No. 3 contacts of 
relay 905. 
Condenser 924 charges over the circuit just 

taced. Since the Short Circuit theireof through re 
Sistance 1926 is open at the No. 6 back contact of 
relay 35 and, after another one-tenth of a 
second interval, becomes fully charged, where 
upon potential from the source 9 applied over 
conductor f3, over the No. contacts of relay 
E96 through resistances 922, 1943, 923 and 
$3 to the control Cathode of tute 925 is effec 

tive to fire Such tube over a circuit traced from 
the Control Cathode across the cathode gap of 
the tube, over the No. 2 normal contacts of relay 
i88 to ground over the imiddle lower contacts of 
relay 952. Condense 924 discharges over the 
cathode circuit and the anode relay 929 is op 
erated over a circuit extending from the Source 
AS, over conductor 98, through resistance 
i93, the winding of relay 929, the anode-cath 
Ode path thi'Ough the tube to ground connected 
to its right cathode. Relay 929 upon operating 
establishes a circuit for relay 908, extending 
from battery through its winding, over the con 
tacts of relay 929 to ground over the middle 
lower contacts of relay 902. Relay 98 there 
upon Operates; locks Over its No. 2 alternate con 
tacts to ground over the middle lower contacts 
of relay 92; renoves ground potential from 
the right cathode of tube 925 thereby extin 
guishing the tube and releasing anode relay 929; 
at its No. 4 back contact opens another point in 
the operating circuit of relay 9 (; at its No. 
Contacts establishes a charging circuit for con 
denser 934, extending from the source 90 over 
coinductor f 98, the No. contacts of relay 1908 
through resistance 1933; at its No. 3 contacts 
prepares a circuit for operating a register relay 
of the thousands group 7 to 9 of Fig. 17; 
and at itS No. 5 back contact opens the shunt 
extending over conductors 833 and 99 around 
the upper Winding of relay 832. The operation 
of leiayS 98 and 1929 terminates the second 
tiring interval. Before the end of this interva 
any of the register relays 8. to 39 which 
Were Operated due to Surge conditions should 
have released due to the opening of their lock 
ing circuits by the release of the associated anode 
relayS and only the register relay which operated 
in response to the detection of the signaling cur 
lent should remain operated. The register relays 
are made slow to release in order that they will 
not release during the faise ground conditions 
Which occur during Selector hunting over the 
harks of SelectOS. 

if it be aSSumed that at the end of the second 
time interval ore than one of the register relays 
remain operated, due to a Crossed sleeve con 
ductor Condition, the tinning circuit, Wiproceed 
to measure a third time interval by charging 
condenser 93A over the circuit previously traced, 
the short circuit of Such condenser extending 
Over conductor 92, the lower back contacts of 



2,678,968 
67 

relay f693, conductor 928 and through resist 
ance 936 being open at the No. back contact 
of relay 985. After an interval of approxi 
mately one second, condenser 934 becomes 
charged and potential from source 90 applied 
OVer Conductor 98 and over the No. contacts 
of relay 98 through resistances 933 and 9. 
to the control cathode of tube 935 is effective 
to fire such tube over a circuit traced from the 
Source S to the control cathode and thence 
aCTOSS the Cathode gap of the tube to ground 
on the right Cathode of such tube. Condenser 
934 now discharges over the cathode circuit and 
anode relay 939 is operated over a circuit from 
the source 9:3, over conductor 98, through 
resistance 94 f, the winding of relay 939, the 
anode-Cathode path through the tube to ground 
on the right cathode of the tube. Relay 939, 
upon operating, closes an obvious circuit for relay 
932 which closes a circuit from ground over its 
inner upper contacts and conductors 944 and 
2f 33 to battery through the winding of relay 282 
and to the trouble indicator whereupon relay 
292 functions in the manner previously de 
Scribed. Under this condition the trouble indi 
cator Will indicate that two of the register relays 
of the group 85 to 89 are operated thus en 
abling the Crossed sleeve condition to be traced, 

If the repeat test relay 8 operates because 
no register relay of the groups 8 to 89 has 
Operated, indicating that the calling line is not 
in the first office unit or that the signaling cur 
rent has not been detected through some error, 
it locks as before described and opens at its lower 
back contact the locking circuit of start relay 

É3 which thereupon releases since its operating 
circuit was opened at the timing circuit by the 
release of relay 920. Relay 763 upon releas 
ing opens at its No. contacts the previously 
traced circuit for switching relay 39 of the 
COmnon number circuit, and establishes a circuit, 
for walking relay 2:2 extending from battery 
through its Winding, the No. 4 back contact of 
Walkiing relay 22, the No. 7 back contact of 
Walking relay 2 23, the back contact of Walking 
relay 225, conductor 22, the back contact of 
relay i38, the inner upper front contact of relay 

98, conductor i-3 to ground over the No. 
contacts of relay 2 G. Relay 309, upon releas 
ing, disconnects the thousands transformer coils 
from the input circuits of the amplifier-detector 
circuits and Opens the circuit of relay 55 which 
releases in turl releasing relay 92 of the tin 
ing circuit. With relay 962 released, all oper 
ated relays of the timing circuit are released, the 
discharge circuits for condensers 9 4, 924 and 
934 are established over the Nos. , 6 and 7 
back Contacts of relay 95, to insure that the 
condensers are fully discharged preparatory to 
another tinning operation and the circuit of relay 
A 98 is reestablished. Relay 505 upon releas 
ing also releases relay 78. With relay 9 
reoperated and relay 8 released, the previ 
ously traced operating circuit for relay 43 is 
established and relay 43 operates and locks as 
previously described. A circuit is now estab 
lished from battery through the Winding of Walk 
ing relay 2 f2, the No. 4 contacts of walking relay 
220, the No. 2 back contact of walking relay 
222, the inner lower back contact of Walking 
relay 2 28, conductor 229, the lower back con 
tact of relay 35, the inner upper back contact 
of relay 8, Conductor 79 to ground over the 
No. contacts of relay 20?. With relays 43, 
220 and 22 all operated, a circuit is estab 
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lished from battery through resistance 34, over 
the lower back Contact of advance relay 72, 
the No. contacts of relay 743, conductor 739, 
the inner upper contacts of relay 2), the upper 
normal cointacts of relay 2 6, Conductor 28, 
the lower contacts of relay 29, conductor 29, 
the No. 6 front contact of walking relay 220, 
the No. contacts of Wallking relay 22 , the 
No. 6 back contact of an intermediate Walking 
relay similar to Walking relay 232, a conductor 
of cable 225, contacts of connector reiay 302F 
to ground through the Winding of a tip field 
SWitching relay, corresponding to relay 339, allo 
cated to an intermediate group of ten thousands 
number circuitS. 
This SWitching relay, upon operating, connects 

the secondary Windings of the ten thousands 
transformer coils of the intermediate group, cor 
responding to the coils disclosed in Figs. 10 and 
11 of office unit A, over conductors of cable 53 
and contacts of SWitching relay 529 to the input 
circuits of the amplifier-detector circuits of Fig. 
i8 and establishes the operating circuit of relay 
i55. Which Operates and, in turn, causes the 
operation of relay 32 of the timing circuit. 
The circuits of FigS. 18 and 19 now function in 
the manner previously described. If no signal 
ing current is detected during these operations, 
indicating that the Calling line is not located in 
the intermediate group of thousands number cir 
cuits being tested, or there is a failure to receive 
the signaling current, the repeat test relay :)3 
Will again operate, lock and release the start, relay 
i43. Relay 798, upon operating, establishes 
the circuit of the walking relay corresponding to 
relay 2:22 preparatory to testing in the next suc 
ceeding group of thousands number circuits. 
Relay f43, upon releasing, opens the circuit of 
the Operated office unit switching relay which 
releases to disconnect the thousands transformer 
Coils of the aSSOciated group from the amplifier 
detector circuits and to release relay 535 which, 
in turn, releases relay 302 to restore the timing 
circuit and to release the repeat test relay 38. 
With the testing circuit released and relay 933 
thereof reoperated and with relay 8 released, 
start relay 743 is reoperated. With relay 78 
released the circuit of the Walking relay corre 

50 
SpOnding to relay 2 23 is operated whereupon 
the circuit of the SWitching relay of the next 
group of thousands number circuits, correspond 
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ing to relay 389, is operated preparatory to test 
ing in that group. In this manner successive 
groups are tested. 

If no Signaling curret has by this time been 
detected in any of the groups tested, relay 708 
Will be reoperated when the test of the next to 
last, group is inade, will lock and will relaase relay 
it 33. When relay 738 operates, the circuit for 
Operating Walking relay 2:22 will be established 
froi battery through its winding, over the No. 4 
contacts of the preceding walking relay, corre 
Sponding to relay 2 22, the No. back contact of 
relay 2:23, the lower back contact of relay 2 26, 
Conductor 2 22, the upper back contact of relay 
f33, the inner upper front contact of relay tie 
to ground on conductor 2709. Relay 222 upon 
Operating iOcks over its No. 4 contacts and the 
No. contacts of the preceding walking relay, 
corresponding to relay 2E2, to ground over the 
No. 2 contacts of relay 2 ... Relay 43, upon 
releasing, opens the circuit of the operated group 
SWitching relay which releases to disconnect the 
thousands transformer coils thereof from the 
amplifier-detector circuits and to release relay 
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f565 which in turn releases relay f 902 to restore 
the tining circuit and to release relay i. 8. With 
the tinning circuit released and relay 90 thereof 
reoperated and with relay 708 released, start 
relay it i3 is reoperated. With relay f 18 re 
leased the circuit of walking relay 223 is estab 
lished from battery through its winding over the 
No. 2 front contact of relay 2:22, the inner lower 
back contact of relay 2 28, conductor 2 29, the 
lower back contact of relay 735, the inner upper 
back contact of relay 798 to ground on conductor 
Fe9. Relay 223, upon operating locks over its 

No. 4 contacts and the No. contacts of relay 
222 to ground over the No. 2 contacts of relay 
2 and establishes the circuit for the switching 
relay of the last group of thousands number cir 
cuits, a SSumed to be in the office unit B in Figs. 
1 and 2. This circuit may be traced from battery 
through resistance E34, over the lower back con 
tact of relay 2, the No. contacts of relay 

43, conductor 39, the inner upper contacts 
of Irelay 24, the upper normal contacts of Irelay 
2f 16, conductor 2 8, the lower contacts of relay 

)0, conductor 29, serially over contacts of all 
operated walking relays including the No. 6 front 
contacts of relay 223, the upper back contact 
of relay 2:23, conductor 2 36 of cable 2:25, con 
tacts of connector relay 332F, conductor 3 }, 
to ground thirough the winding of switching relay 
3. 
thousands transformer coils of the office unit B 
With the armplifier-detector circuits and causes 
the operation of relay 505 which, in turn, starts 
the tining circuit through the operation of relay 
32. 
If no signaling current is detected during the 

testing of this last office unit, relay i8 will be 
reoperated to release relay 43. With relay 88 
operated, walking relay 228 is operated in a cir 
cuit from battery through its winding over the 
No. front, contagt of Walking relay 223, the 
lower back contact of relay 226 and thence as 
traced over the inner upper front contact of 
relay 798 to ground on conductor F 9. Relay 
228 thereupon operates and locks over its inner 
upper contact, the No. contacts of relay 2:23 
to ground over the No. 2 contacts of relay 2 it . 
Relay f 53, upon releasing, opens the circuit of 
switching relay 3 which releases to disconnect 
the thousands transformer coils of office unit B 
from the amplifier-detector circuits and to re 
lease relay 55 which in turn releases relay 1962 
to restore the tinning circuit and to release relay 

8. With the timing circuit released and relay 
S$00 thereof reoperated and with relay to re 
leased, start, relay 43 is reoperated. With relay 

28 released the circuit of walking relay 226 is 
established from battery through its Winding, 
over the inner lower front contact of relay 228, 
condugtor 229 and thence as traced over the 
upper back contact of relay it 8 to ground on 
conductor 39. Relay 2 26, upon operating, 
locks Oyer its lower front Contact and the lower 
front contact of relay 228 to ground over the 
No. 2 contacts of relay 2 O. With all of the 
walking relays operated, a circuit is established 
from battery through resistance 34, the lower 
back contact, of relay 2, the No. contacts of 
relay is 33, conductor f39, the inner upper con 
tacts of relay 2 9, the upper normal contacts 
of relay 26, conductor 28, the lower contacts 
of relay (, conductor 2 9, over contacts of 
all operated walking relays including the upper 
contacts of relay 228 and the inner upper con 
tacts of relay 225 to ground through the wind 

iRelay 385, upon operating, associates the 
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ing of relay 26. Relay 26 thereupon oper 
ates, locks over the upper contacts of relay 22'S, 
Over its own upper alternate contacts and thence 
as traced to battery and, at its lower back con 
tact, opens the circuit over which signaling Cur 
rent from the Source 23 was applied to the 
sleeve conductor i3 of the calling line. The 
identifier circuit will remain in this condition 
until all other identifiers have completed testing 
if any were testing in any thousands number 
circuit. 
When all identifier's have thus completed test 

ing, neither relay 29 inor f73 will be operated 
and with relay 2 3 operated, a circuit is estab 
lished fron ground over its inner lower front 
contact, conductor 22, the left back contacts 
of relays "23 and 3), conductor i7 39, the back 
contacts of counting relay 23 to battery 
through the winding of counting relay 232 which 
thereupon operates, locks in a circuit from bat 
tery through its winding, through the winding of 
counting relay 2 3 and Over its own lower Con 
tacts to ground at the No. 2 Contacts of relay 
23 and opeias at its upper back contact the 
locking circuit of Walking relay 2 29 which there 
upon releases. Relay 22, upon releasing, opens 
the locking circuit of walking relay 2 2? at its 
No. contacts. Relay 22, upon releasing opens 
the locking circuit of the next succeeding inter 
in ediate Walking irelay corresponding to relay 
22 at its back cointacts which thereupon release. 
in this Inanner all of the walking relays includ 
ing relay 225 are released. When relay 2 (26 
releases relay 2A 6 is released whereupon the 
Source of signaling current 23 is reconnected 
to the calling line sleeve conductor and the op 
erating ground for counting relay 232 is re 
moved whereupon counting relay 2 3 now oper 
ates in the locking circuit of relay 332. With 
the walking relays all released and off-normal 
ground from the No. 2 contacts of relay 2 - 
applied over the lower contacts of counting relay 
3:3t to supply locking ground for the walking 
Jelays, tine circuit will progress in the manner 
above described to take a repeat test of all the 
groups of thousands number circuits. When the 
identifier has completed a repeat test of all of 
the circuits and still has found no signaling cur 
rent in any of the circuits tested, the operation 
of relay 26 at the completion of Said test will 
close a circuit frora ground over its inner lower 
contacts and thence as traced to conductor 49, 
over the upper front contact of counting relay 
23 to battery through the winding of relay 
2.83. Relay 293 will thereupon operate, lock to 
ground over its lower front contact and the No. 6 
contacts of relay 20 and close a circuit for relay 
262, which ray be traced from ground over its 
upper contacts, over conductor 233 to battery 
through the winding of relay 22 and to the 
trouble indicator. Relay 22, upon operating, 
locks over its lower front contact and Over the 
upper back contact of relay 2828 to ground on 
conductor 2529; closes an obvious circuit for re 
lay 2326 which operates and locks over its No. 4 
contacts to ground Over the upper No. 2 contacts 
of relay 282 and over its inner upper contacts 
relay 22 connects ground to conductor 278 to 
operate the identifier busy relay 2 to prevent 
the seizure of the identifier by any seinder until 
the identifier is released after the rectification of 
the trouble engointered. 

It has been assumed that the calling line is in 
the first group of thousands number circuits 
tested, that is, unit A, and that in response to 
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the thousands group test, register relay 8f 9 was 
Operated and locked. It Will also be a SSunned 
that when this relay operated no other register 
relay was operated and therefore at the end of 
the second timing period when relay 968 oper 
ates as previously described, a circuit was estab 
lished from battery through resistance 93, over 
the No. 3 contacts of relay 938, conductor 938, 
conductor 849 of cable 128, the lower normal 
contacts of relay fig , conductor 742 of cable 

28, the upper front contact of register relay 
89, the upper contacts of switching relay 829, 
conductor 44 of cable 28, through the upper 
Winding of the nine thousands group register 
relay T 9, over conductor 743 of cable f :28, the 
next to upper contacts of relay 820, the lower 
front contact of register relay 89 and thence 
Over the lower back contacts of the other relays 
of the group to ground at the back contacts of 
register relay 8i G. Relay 7 9, upon operating, 
establishes a circuit from battery through the 
winding of relay is, over the No. 5 contacts of 
relay iA3, through the lower front contact and 
locking winding of relay 9 to ground thereby 
locking itself operated and causing the operation 2 
of relay 24 and at its lower back contact open 
ing the locking circuit of the next preceding relay 
So that it is not possible for more than one regis 
ter relay to remain operated. Relay iá, upon 
operating, and with the walking relay 33 un 
operated to register the fact that the calling line 
was found to be located in the first office Unit, 
a circuit is established from ground over its lower 
front contact, conductor fig6, the No. 2 back con 
tact of relay 2:2) to 3ttery through the winding 
of office unit relay 2:36 to battery. With group 
register relay 9 and office unit relay 236 both 
operated, a circuit is now established fron bat 
tery through resistance 2:38, over the INo. back 
contact of relay 2 is , conductor if & 7, the upper 
front contact of relay i. 9, conductor 758, the 
No. 9 contacts of relay ? 34, connected to the 
Cross-connectiing rack 233 over which a cross 
connection may be rihade to the appropriate 
thousands group connector relay of the office 
unit A, through the Winding of relay 2:36 if the 
call was originated froin an operator's trunk, or 
to the winding of relay 23; if the call was origi 
nated fl'oil 8, line to which attornatic ticketing 
Service should be denied. 

It has been a SSunned that the call was origi 
nated from the No. 9 thousands group of office 
unit A and therefore the gross-connection on the 
rack 235 extends the circuit established by the 
operation of register relay 9 over conductor 
238, through the winsing of iock-out, relay 2 °F 
of the No. 9 thousands nuinber circuit allocated 
to the first identifier, thence over the lower nor 
mal contacts of other logk-out reays 2 a gand 
237, allocated to other identifiers to ground if 
no other identifier has at this tine seized the 
Sane thousands nunbel circuit and its lock-out 
relay is not therefoir operated. Relay f2.3F, 
upon operating, locks to ground over its lower 
contact and establishes a circuit from battery 
through resistance 229, over its inner upper 
front contact to ground through the winding of 
the No. 9 thousands group connector relay 239F 
which thereupon operates. At its inner upper 
back contact, 1'elay f2 9F opens the circuit, over 
Which battery through resistance 229 may be 
applied to operate other connector relays of the 
No. 9 thousands number circuit allocated to other 
identifiers. With relay 239F operated the ten 
pairs of conductors extending from the secondary 
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windings of the ten hundreds transformer coils 
of the tip field and the ten pairs of conductors 
extending from the secondary winding of the ten 
hundreds coils of the ring field are extended Over 
conductors of cables 938, :24 and 23 to con 
tacts of the tip and ring field relays 484T and 
485 and 404R, and 45R. Of the coinnon nun 

ber circuit; the windings of the 23 hundreds 
group connector relays are connected over other 
of its contacts and ten groups of ten conductors 
each are extended from the multiple contacts of 
the ten hundreds groups of hundreds connector 
reiays in preparation for the tens and units 
identification tests. Relay 239F also establishes 
a circuit from ground over its No. 2 contacts and 
conductor 50 to battery through the winding 
of relay 566 which relay thereupon operates. 
Relay 339F also establishes a circuit over its 
No. contacts and conductor 242 to battery 
through the winding of relay 829 which there 
upon operates to disconnect the Secondary wind 
ings of the 9THT and 9THR transformer coils 
from the conductors extending toward the com 
mon number circuit, and to short-circuit both 
the primary and secondary windings of these 
transformer coils thereby pleventing another 
identifier from receiving a thousands identifica 
tion signal from this thousands group While the 
first, identifier is making hundreds, tens and unitS 
tests within this group. 
When relay 74 operated, it also established 

an operating circuit for advance relay 72 which 
may be traced from ground over the upper con 
tacts of relay is , through the winding of relay 
2 to battery. Relay 2, upon operating, 

locks over its lower front contact to ground over 
the No. 2 contacts of relay fiá3; at its lower 
back contact removes battery through resistance 
A 34 from the circuit previously traced through 
the winding of the switching relay 309 thereby 
releasing such relay; at its upper back contact 
opens one locking circuit of relay 720 which 
does not release unless the class test has been 
completed; at its inner upper back contact opens 
the circuit of switching relays 520 and 82) and 
at its upper front contact prepares a circuit for 
the start relay 2343 of the hundreds register 
circuit of Fig. 23. Relay 309, upon releasing, 
releases relay 505 Which in turn releases start 
relay f 902 of the amplifier-detector timing cir 
cuit. Relay 902, upon releasing restores the 
tinning circuit whereupon relay 980 thereof re 
operates. With relay 98 reoperated the circuit 
for start relay 2343 is now completed and may 
be traced from battery through its winding, over 
conductor 2304, the normal contacts of the office 
unit register relays 2200 to 2209, inclusive, of 
Fig. 22, conductor 235, the inner upper contacts 
of relay f 900, conductor 236, the lower back con 
tacts of relay 234, conductor 2307, the No. 4 
back contacts of relay 252 f, conductor 2320, the 
back contact of relay 2308, conductor 2322 to 
ground over the upper front contact of relay 
f72 f. Relay 2343 operates if the office unit reg 
ister relays are all normal and upon operating 
locks over its No. 4 contacts, the back contact of 
relay 2308, to ground over conductor 2322 and 
Starts the hundreds group test. Before describ 
ing this test, however, the class test which has 
been proceeding during the thousands group test 
Will first be described. 

Class identification 
When relay 43 operated at the start of the 

calling line identification, a circuit was estab 
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lished from battery through the winding of relay 
604, over the back contact of relay 605, the 
back contacts of the register relays 68, 609, 
6 and the indicated intermediate but Omitted 

relays of the class identification circuit of Fig. 16, 
conductor 6, the No. 6 contacts of relay 783, 
conductor f 222, the back contact of relay 23, 
conductor 204, the No. 5 back contact of relay 
252, conductor 295 to ground at the No. 6 con 
tacts of relay 2 O. Relay 604 operated and 
locked over its inner upper contacts, the back 
contact of relay 2 to ground Over itS Operating 
circuit and established a circuit for the lock-out 
relay 40F of the common class circuit, allocated 
to the identifier, if the common class circuit had 
not been taken for use by another identifier. 
This circuit may be traced from battery through 
resistance 2529, the INo. 2 back contact of relay 
252 , conductor 2522, the lower back contact of 
relay 49, conductor 3, the lower contacts of 
relay 604, conductor 64, the lower contacts of 
relay 2 ), conductor 239 of cable 225, over 
the upper back contact of transfer relay 320, 
through the Winding of lock-out relay 4)F and 
thence to ground over the inner upper normal 
contacts of Succeeding intermediate lock-out re 
lays, such as relay 40I, and the last lock-out 
relay 40L, allocated to other identifiers. It will 
be assumed that lock-out relay 4 OF operates 
at Once, locks over its inner upper alternate con 
tacts to ground and closes a circuit for the class 
Connector relay 32E allocated to the identifier, 
over a circuit which may be traced from ground 
through its winding, over the inner upper back 
contact of transfer relay 32, conductor 3 , 
the inner lower front contact of relay 4: F to 
battery through resistance 403. 
Had the identifier seized for the call been an 

intermediate identifier, then its lock-out relay 
40I would have been operated over the upper 

outer back contact of transfer relay 326, through 
its winding and the inner upper normal con 
tacts of Succeeding relays of the lock-out group 
if the common class circuit had not at the time 
been taken for use by a succeeding identifier and, 
upon operating, would have established the cir 
cuit of its allocated connector relay 32I if a. 
preceding identifier had not Seized the class cir 
cuit and its lock-out relay such as 40F had 
not been operated. This circuit may be traced 
from ground through the winding of relay 32I, 
Over the inner upper back contact of transfer 
relay 326, the inner lower front contact of relay 
14:2, the inner lower back contact of relay 
f : F, through resistance 403 to battery. Had 
the identifier seized for the call been the last, 
then its lock-out relay 4L would have been 
Operated over the middle lower back contact of 
transfer relay 32 to ground through its Wind 
ing and would have estabilished the circuit of its 
allocated connector relay 3 2L if a preceding 
identifier had not seized the connector circuit 
and its lock-out relay, such as 40 or 9F had 
not been operated, over a circuit which may be 
traced from ground through the winding of relay 
f3 21, the lower back contact of transfer relay 
i32, the lower front contact of relay 4 OL, the 
inner lower back contacts of intermediate lock 
out relays, Such as 40, the inner lower back 
contact of lock-out relay 40F to battery through 
resistance fd(3. 

Relay 32F, upon operating, establishes a cir 
cuit, which may be traced from battery through 
resistance 33, Over the lower contacts of class 
connector relay 32F, conductor 3A of cable 
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35, the upper contacts of relay 64, conduc 

tor 6 5, the back contact of relay 50, con 
ductor 66, the winding of relay 6, the up 
per back contact of relay 603, the upper back 
contact of relay 6f 8, thence serially over the 
lower back contacts of register relays f2, 620, 
A 63 and indicated intermediate relays, to ground 
if these register relays are all in their normal 
condition. Relay 6, thereupon operates and 
locks to ground over its inner upper contacts and 
over its next to inner upper contacts establishes 
a circuit for relay E622 to start the timing circuit 
associated with the amplifier-detector circuits of 
Fig. 16. These circuits are similar to those dis 
closed in Fig. 18 but to simplify the drawing have 
been disclosed as boxes. While three such cir 
cuits have been indicated by the boxes 623, 1624 
and 625, it is to be understood that as many 
would be supplied as would be required for the 
Several class indications to be identified. 
With class connector relay 3:2F and relay 

E6; both operated, the secondary windings of 
the class transformer coils 30 to 35, disclosed 
in Fig. 3, are connected over contacts of relay 
3:2F, conductors of cable 315 and contacts of 
relay it to the input sides of the ampli 
fier-detector circuits of Fig. 16. Relay E622 upon 
Operating connectS ground over its upper con 
tacts to the arnatures of all of the anode relays 
of the amplifier-detector circuits, corresponding 
to anode relay 82 i of Fig. 18. The amplifier-de 
tector circuits are now conditioned to make the 
class identification test. The class identification 
test, is made to the sleeve conductors of the first 
Selectors or to the sleeve conductors of the two 
party lineSSage register or coin box trunks in 
Wolved. The sleeves of these first selectors or 
trunks are connected through condenser resist 
ance networks each comprising a condenser 306 
and a resistance 3), to ground through a 
primary winding of a class transformer coil. All 
of the sleeve conductors involved in a single class 
are connected to a single primary winding up to 
the capacity of the winding and one or more 
primary Windings are provided for each trans 
former coil. 
The identifier is arranged to make the follow 

ing class tests: 
A. Two-party message rate class.--This class 

indication Will not be printed on the ticket but 
it is necessary to identify it in order that the 
Sender may send a short reversal of battery to the 
two-party message rate trunk to cut the trunk 
through on ticketing calls. This is necessary as 
ticketing calls will not be registered on the sub 
scribers' line registers and the trunk circuit must 
be cut through to avoid transmission loss of the 
Split transmission circuit in the usual two-party 
message rate trunk. 

B. Coin class.--The Coin class of Service will 
in ot be printed on the ticket. However, it is 
necessary to obtain an indication when coin Sub 
Scribers inadvertently dial connections to ticket 
ing trunks in order to deny service to this class 
of SubScriber. The coin box subscribers should 
obtain toll connections by the assistance of the 
usual Operator. The identification test. On the 
coin box trunk may be made either through the 
class test or may be made through the common 
nllinibér circuit SWitching relay in the same man 
aer as the line and operator's coil test. When 
there are a large number of coin box trunks in 
volved it would be advisable to handle them on a 
class test basis. 

C. Certain subscribers may have dialing access 
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only to the local office area whereas other sub 
Scribers may have dialing access to the local and 
to contiguous areas. The Subscribers who are 
entitled to extended scope service are segregated 
in separate line-finder groups SO as to give thern 
free access to the contiguous areas. As it Inay 
be desirable to have the local and extended class 
information printed on the toll ticket, a positive 
class test is therefore made to determine if the 
subscriber is one having local or extended Service. 
When no signal is found on the class test it will 
be assumed that the class is of the other type. 
In general, the positive class test will be made 
On the lines which complete the least number of 
ticketed calls. 

D. In most areas where the local and extended 
class of service is given, the two-party message 
rate service is given only to the foreign exchange 
subscribers but there may be exceptions to this 
rule. Therefore, if a negative class indication is 
given for the extended class, it will not be neces 
sary to segregate the two-party message rate 
class information into more than one class. 
With relay 622 operated, current from the 

30-volt Source 626 is connected over the lower 
front contact thereof, conductor 62, through 
resistance 75 to ground through condenser 52 
and With the short circuit of condenser 52 over 
conductor 628, the upper back contact of relay 
622 and through resistance 629 open through 

the operation of relay 622, condenser 52 starts 
to charge and after a period of one-tenth of a 
second becomes fully charged. During this 
period the 270-cycle signaling current applied 
Over One of the first Selector or trunk sleeve Con. : 
ductors (not shown) will be applied through the 
primary winding of one of the class transformer 
coils if the call is of a class for which a class 
identification should be made. In the case as 
Sumed no class identification is required. 
When the condenser 752 becomes fully 

charged the potential from battery $26 applied 
Over conductor $2 and through resistance 75 
becomes applied through resistance 53 to the 
control cathode of tube 754, and with ground 
potential connected over the inner upper contact 
of relay 622, the inner lower normal contacts 
of relay and over conductor 63 to the 
right cathode of tube 754, the tube fires across 
its cathode gap thereby discharging the con- ; 
denser 752 thereover and establishing a circuit 
for Operating anode relay 755 from ground over 
the right cathode, across the cathode-anode gap 
through the tube, through the winding of relay 

55 and resistance 756 to the source e26 of 
130-volt potential. Relay 755 upon operating 
establishes a circuit from battery through the 
winding of relay 68, over contacts of relay 755 
to ground on conductor 630 and relay 6, 8, 
upon Operating, locks over its inner lower alter 
nate contacts to ground on conductor f630; re 
moves ground potential from the right cathode 
of tube 754 thereby extinguishing the tube and 
releasing anode relay 755; removes operating 
battery at its inner upper back contact from the 
circuit of register relays f6 9, 620, 62 , etc.; 
opens at its upper back contact a point in the 
Operating circuit of relay f6 7; at its lower front 
contact establishes a charging circuit, for con 
denser 632 from the source ? 626, over the lower 
front contacts of relays 622 and 6f 8, through 
resistance 633 and condenser 1632 to ground; 
and over its upper front contact prepares a cir 
cuit for relay f69. If no signaling current was 
detected as, for example, on a call from a line for 
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which no positive class registration is required 
and, consequently, none of the register relays 
f69, 62), 62, etc. has been operated, the cir 
cuit of relay 49 is completed from ground over 
the lower back contacts of the register relays, 
the upper front contact of relay 6:8, conductor 
634, to battery through the Winding of relay 

fil49. Relay 749 thereupon operates, locks over 
its upper front contact and conductor 57 to 
ground over the inner lower contacts of relay 
f604 and at its upper back contact opens One 
locking circuit for relay 720 extending over the 
lower back contact of relay 758, the upper back 
contact of relay 49, conductor 722, the lower 
back contact of relay 2:03, conductor 24, the 
No. 5 back contact of relay 2520, conductor 205 
to ground over the No. 6 contacts of relay 20. 
If the identifier has completed the thousands 
group identification test at this time and relay 
f2 i has therefore operated to open the other 
locking circuit of relay 20 at its upper back 
contact, relay 23 will now release. The com 
noi class and number circuit will thereupon be 
released in a manner to be described later. 

If, however, it be assumed that the call was 
One for which a positive class registration is 
necessary, for example a, call from a line entitled 
to only local service and the signaling current 
is applied from the sleeve conductor of such trunk 
through the primary winding of the transformer 
coil 393, current is induced upon the input side 
of one of the amplifier-detector circuits, for ex 
ample the circuit 625, which responds thereto 
and establishes a circuit for register relay 62 
Which may be traced from ground applied over 
the upper contacts of relay 622, the contacts 
of the operated anode relay of the amplifier-de 
tector circuit 625, through the winding and the 
inner upper normal contacts of relay 62 to bat 
tery over the inner upper back contact of relay 
A 6:8. Relay 62 upon operating locks over its 
inner Upper alternate contacts to battery and 
prepares a circuit far a class register relay as 
Will later be discussed. With one or more of 
the register relays 6 9, i. 629, 62 f, etc. operated 
to register either the detection of the signal or 
a false surge condition on the sleeve conductor 
of the trunk tested, when condenser 632 becomes 
fully charged over the circuit previously traced 
after an interval of approximately one-tenth of 
a second, potential applied from the source 626 
through resistance 933 will become applied 
through resistance 635 to the right control cath 
Ode of tube 59 and since ground has been ap 
plied from conductor 632 over the inner upper 
normal contacts of relay S3 to the left cathode 
of this tube, the tube fires across its cathode gap, 
discharging condenser 832 thereover and caus 
ing the operation of anode relay 760 over a cir 
cuit from the source 626, over the lower front 
contact of relay 622, through the winding of 
anode relay 6 and resistance 78 to the anode, 
thence across the cathode-anode gap of the tube 
to ground connected to the left cathode. Relay 
60 upon operating establishes a circuit for re 

lay 693 which may be traced from battery 
through its winding, over the contacts of relay 

60 to ground on conductor 630. Relay 603 
thereupon operates; locks over its inner upper 
alternate contacts to ground on conductor 630; 
removes ground potential from the left cathode 
of tube 59 thereby extinguishing the tube and 
releasing anode relay 760; opens at its upper 
back contact another point in the operating cir 

5 cuit of relay f6 7; opens at its lower normal con 
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tacts the discharge circuit for condenser 934 
of Fig. 19 previously traced over conductors (92. 
and 928 and closes a charging circuit for Con 
denser 933 which may be traced from battery 
: 626 over conductor 621, the lower front contact 
of relay 633, conductor : 942, through resistance 
933 and codeinser 93, to ground, and at its 

upper front contact prepares an operating circuit 
for one of the relays of the register group 608, 
: 639, 6: G, etc. The operation of relay f603 ter 
minates the second timing interval. Before the 
end of this interval any of the register relays 
62, etc. which were operated due to Surge con 

ditions should be released due to the opening of 
their locking circuits by the release of the associ 
ated anode relays and only the register relay 
which operated in response to the detection of the 
signaling current should remain operated. 

If it, be assumed that at the end of the Secord 
time interval more than one of the register re 
lays 62 , etc. remain operated, then after an 
interval of approximately two-tenths of a second, 
coindenser 93A will have become fully charged, 
potential applied through resistances 933 and 
94 from the source 826 becomes effective to : 

fire tube 335 over its cathode gap whereupon 
the condenser 934 discharges over Such gap and 
the anode relay 939 operates when relay 908 
operates in response to the thousands group test. 
The circuit of relay 93.9 may be traced from bat 
tery $28, thence over the lower outer contacts 
of relay 893, conductor 942, over the No. 
contacts of relay 9(8, through resistance 94. 
and the winding of anode relay 939 across the 
anode-cathode gap of tube 935 to ground. Relay 3 
f339 upon operating causes the operation of re 
lay 932 and the closure of a major alarn. Circuit 
as previously described. 

If it be assumed that at the end of the second 
time interval only one of the register relays, 
for example, relay 62 remains operated, then 
upon the operation of relay 833 a circuit is effec 
tive from battery over the upper front contact 
of relay 333, through resistance 536, over the 
upper front contact of relay 62, over the outer 
right back contact, of relay 63, through the 
upper winding of register relay 6, over the 
inner right back contact of relay 637, over the 
lower front contact of relay 62 and the lower 
back contact of all other register relays, such 
as f62 and 3 S, to ground. Relay Sf 8 there 
upon operates, locks over its lower winding and 
lower contacts, thence serially over the lower 
contacts of other similar relays 609, 693, 
etc. over the middle upper contacts of relay 

4 to battery through the winding of relay 
635. Relay 65 operates in this locking circuit 

to indicate that a class has been identified and 
further establishes a circuit for relay 50 which 
may be traced from ground over its upper con 
tacts, conductor 666, the No. 2 back contact of 
relay 6, conductor S2 through the winding 
of relay 5 to battery. Relay i56 upon operat 
ing locks over its inner upper contacts to ground 
on conductor 5E and opens the locking circuit 
of relay S which thereupon releases. Relay 
6 i upon releasing releases start relay 622, 
Which upon releasing releases operated relays 
1603 and 6 i8 and establishes discharge paths for 
condensel's i S32 and 52 over its back contacts 
and through resistances 629 and 64. With re 
lay 633 released a circuit is established for re 
lay 62, extending from battery through its 
Winding, over the lower contacts of relay 75 
to ground over the inner lower back contact of 
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relay f6 3. Relay 607 upon operating locks over 
its No. 5 contacts to ground over the inner lower 
front contacts of relay is 04 and over its No. 6 
contacts establishes an obvious circuit for relay 
$642 which operates and, in turn, causes the 
operation of relay 637. When relay 6 re 
leased all of the amplifier-detector circuits were 
restored to normal whereupon any operated reg 
ister relay Such as 62 was released. 
With relays 663, f 3:3 and the register relays 
69, 62, 62, etc. all released and relay 607 

operated, the operating circuit for relay $7 pre 
viously traced is reestablished except that it now 
extends over the No. contacts of relay S07 
rather than over the upper back contact of relay 

59. Relay is reoperates, locks, connects the 
amplifier-detector circuits to the class trans 
former coils and establishes the circuit of relay 
322. The timing circuit now functions in the 
manner previously described to make a check test 
for the class indication. On the check test Only 
the previously operated register relay, in the case 
assumed relay 62, should be reoperated in re 
Sponse to the detection of the signaling current 
by the amplifier-detector circuit, 625 and, there 
fore, upon the reoperation of relay 603 a circuit 
will ie established from battery over its upper 
front contact, through resistance 636 over the 
upper front contact of relay 62 f, over the outer 
right front contact of relay 637, through the 
upper winding of relay 6.0, over the inner right 
front contact of relay 53, over the lower front 
contact of relay 62, thence over the lower back 
contacts of all the other register relays, such as 
: 62 and 69 to ground. Relay 64 thereupon 
Operates and locks through its lower Winding and 
over its lower contacts, thence over the lower back 
contacts of other relays in the same group, Such 
as relays 639 and 638 etc., over the lower front 
contact of relay 695 to battery through the wind 
ing of relay 643. With register relays 6 C and 
64) now both operated a circuit is established 

from ground on conductor 6, over the upper 
front contacts of relay 60 and 640, over cross 
connection terminals on the cross-connecting 
rack 644, the No. 8 contacts of relay 267 to bat 
tery through the winding of the class register 
relay S5. Relay 65 upon operating establishes 
a circuit from ground over its upper contacts, 
conductor 64S, through the Winding of relay 

3) 
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58 to battery whereupon relay 758 operates to 
open the previously traced locking circuit of relay 

A 9 to initiate the release of the common class 
and number circuit. 
In case the same class identification is not made 

on the first and check class tests, and correspond 
ing relays of the group 68, etc. and $38, etc. 
are not, therefore, operated, no class register re 
lay will be operated. Under this condition pro 
vision is made for making a Second trial test of 
the class identification. When relay 643 op 
erates On the second or check test, it establishes a 
circuit from battery through the Winding of slow 
to-operate relay 6, over the lower contacts of 
relay 643, conductor Sf 8 to ground at the upper 
back contact of relay S3 and after an interval, 
relay S4 closes its contacts to complete a cir 
cuit from ground thereover, the upper back con 
tact of counting relay $49 to battery through the 
winding of counting relay 6 2. Relay 62 
thereupon operates, locks in a circuit through its 
winding and the winding of relay 649 and over 
its own upper front contact to ground on conduc 
tor 6, and at its upper back contact opens the 
locking circuit of relay 64 which thereupon re 
leases and releases all operated relays of Fig. 16 
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except relay 62. As soon as relay 667 releases, 
relay 649 operates in the locking circuit of relay 

f2. With the relays of the register groups 668, 
etc. and 638, etc. all released and 1'elay 65 also 
released, the previously traced operating circuit 
for relay 604 is reestablished and relay 694 Op 
erates, locks over its inner upper front contact 
and the lower contact of relay 649, to ground On 
conductor 6 and starts the functioning of the 
class test circuit. A second trial test including 
a check test is made in the manner previously de 
scribed, relay S35 operating upon the completion 
of the second trial test and relay if 3 operating 
upon the completion of said test if a register relay 
in each of the group 663, etc. and 638, etc. op 
erated. If, on the second tria, no class register 
relay such as 655 is operated and, consequently, 
relay 53 is not operated, the previously traced 
circuit for relay Sigi is completed and with relay 
6:9 previously operated the circuit to a major 

alarm is closed by the application of ground over 
the contacts of relay 64 and the upper front 
contact of relay $45 to the alarm conductor 208. 
Inasmuch as the common class connector is a C 

cessible to aii identifiers and as an identifier hav 
ing seized the class circuit through the operation 
of relay 87 has identified the class in it by the 
operation of a class register relay, the Signaling 
current will continue to be present in the connon 
class circuit. Under this condition it will be 
necessary for the identifier to hold the class cir 
cuit out of Service to other identifiers until the 
hundreds, tens and units identification tests have 
been completed. This is accomplished by con 
tinuing the ground applied to conductor 6 over 
the circuit previously traced until the unitS iden 
tification has been completed and relay 252 has 
operated, thus maintaining relay 604 operated. 
With relay 64 maintained operated, the pre 
viously traced circuit for lock-out relay 40F is 
maintained to prevent another identifier from 
Seizing the common class connector to make a 
class test. When the first identifier has con 
pleted its class test, both holding circuits fol' 
relay 729 will be opened and the relay will release 
to open at its No. contacts the previously traced 
circuit of lock-out relay 499 which will release 
to make the common number connector available 
to other identifiers. Another identifier may now 
seize the common number circuit, and proceed 
with the identification of a calling line in the 
regular manner except, that its relay 126 will not 
release upon completion of the thousands group 
identification, thus preventing the lelease of the 
Conannon number connector and the seizure of 
Such connector by a third identifier. The second 
identifier will proceed with its class test as soon 
as the first identifier has released the class con 
rectol during the time of making the calling line 
identification test or after its units identification 
test. AS Soon as the Second identifier has com 
pleted its class test, it will release the common 
number connector for use by other identifiers. 
When relay 72 releases upon the completion 

of both the thousands group and class tests, it 
OpenS at its No. 3 contacts the timing circuit of 
the common number connector timer 28 to 
terminate the measurement of the maximum 
time allowed for the identifier to hold the conn 
InOn. InLinber circuit. It Will he recalled that, 
relay 2343 was operated upon the completion of 
the thousands group test. Upon operating it 
completes a circuit to start timer 283 to measure 
the maximum period allowed to complete the 
hundreds, tens and units identification tests, 
This circuit may be traced from battery 2784 over 
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the inner upper contacts of relay 24, through 
resistance 2783E, conductor 24 over the No. f 
contact of relay 2343, conductor 2399, the No. 
A back contact of relay 252, conductor 24f, 
through resistance 283B and condenser 283C 
to ground. Condenser 283C Starts to charge in 
this circuit and if the hundreds, tens and units 
identification tests have not been cornpleted with 
in the period of about 2.4 seconds, the condenser 
becomes fully charged whereupon the potential 
applied through resistance 2.83B becomes ap 
plied through resistance 283D to the control 
cathode of the timer tube, and Since the other 
cathode of this tube is connected over the upper 
normal contacts of anode relay 283A and the 
No. 3 front contact of relay 2, 35 to ground, the 
tube then fires over its cathode gap. Condenser 
283C now discharges over this gap and the anode 
relay 233A is operated in a circuit from battery 
2784 over the inner upper contacts of relay 2 Ga, 
through the lower winding of relay 283A acroSS 
the cathode-anode gap of the tube to ground on 
the right cathode. Relay 2:33A upon operating 
locks through its upper winding and over its 
upper alternate contacts to ground over the No. 
S front contact of relay 25, extinguishes the 
tube and connects ground to conductor 265 ex 
tending to the trouble indicator and to battery 
through the winding of relay 225 whereby re 
lay 2325 operates in turn operating relays 2026 
and 2783 as previously described. 

Hundreds group test 
With relay 2343 operated a circuit is established 

for the hundreds Switching relays 553 and 850 
which may be traced from battery through theil' 
windings in parallel, over conductor 2327 of cable 
2323, over the No. 3 contacts of relay 2343 to 
ground over the upper back contact of relay 
232. The secondary windings of all of the 
hundreds transformer cois CHT and HT9 are 
now connected over conductors of cable 838, con 
tacts of thousands group connector relay 239F, 
conductors of cable 249, contacts of tip field 
relays 40AT and 495T, conductors of cable 44 
and contacts of Switching relay 553 to the input 
sides of the ten amplifier-detector circuits 8C 
to 809, inclusive, of Fig. 8. It was assumed 
that the calling line was located in the No. 0 
hundreds groups. The signaling current applied 
to the sleeve conductor of the calling line, there 
fore, Will be applied through the primary wind 
ing of the hundreds transformer coil (HT9 and, 
over the No. 7 contacts of operated relay 29 
to ground, thereby inducing current into the 
secondary winding of such coil which is effective 
to energize the No. amplifier-detector circuit 
800 and to thereby operate the anode relay 

thereof corresponding to anode relay 82. 
Switching relay 850 upon operating establishes 

a circuit from ground over its lowest, Set of coin 
tacts and conductor f 945 to battery through the 
winding of relay 946 which operates to short 
circuit resistances 943 and 923 to theireby re 
duce the charging time of timing condenser 924 
to approximately .075 Second and to remove One 
Short circuit from the upper winding of marginal 
relay 832. With relay 50S and switching re 
lays 550 and 35) operated a circuit is established 
from ground over the front contact of relay 
596, the uppermost contacts of Switching relay 
55, conductor 507, the next to lower contacts 

of switching relay 850, conductor 9) to battery 
through the winding of start relay 902 of the 
timing circuit of Fig. 19. Relay 902 thereupon 
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operates, in turn operating relay 95, which, as 
previously described, releases relay 9 to open 
the initial operating circuit of start relay 2343 of 
the hundreds group register circuit of Fig. 23: 
starts the timing cycle of the timing circuit and 5 
connects ground over conductor 99 to the Op 
erating circuits of register relays 8 is to 819, 
inclusive. 

in case no signaling current is detected during 
the hundreds identification test and, consequent- 10 
ly, no register relay of the group 28 ) to 89 is 
operated, then at the end of the first timing 
period when relay 966 operates, a circuit is 
established from ground over the lower back con 
tacts of all of the register relays, conductor 33, l5 
the No. 2 front contact of relay 936, conductor 
836, over the third from hottom contacts of 

switching relay 85, conductor 2329 of cable 
2328 to battery through the winding of relay 
2308. Relay 2368 upon operating locks over its 20 
inner lower front contact and conductor 233 of 
cable 2328 to ground over the fourth from bot 
tom contacts of switching relay i858; establishes 
a circuit for counting relay 2345 extending from 
battery through its winding over the upper back 2.5 
contact of counting relay 2344, the lower con 
tacts of relay 238 and conductor 2346 to ground 
over the No. 3 contacts of relay 2. Relay 2345 
thereupon operates and locks through its wind 
ing, the Winding of relay 2344 and its own upper 30 
front contact to ground on conductor 2346. Re 
lay 2388 further releases start relay 2343 by open 
ing the locking circuit thereof at its back con 
tacts. Relay 2343 upon releasing in turn releases 
the switching relays 550 and 850. The latter 35 
relays upon releasing release the tinning circuit 
and the repeat test relay 2308. With relay is 93 
reoperated following the release of the tinning cir 
cuit the previously traced circuit for start re 
lay 2343 is established and relay 2343 operates 48 
to start a repeat test. When relay 2398 releases 
it permits counting relay 2344 to operate in the 
locking circuit of relay 2345. 
On the repeat test if no signal current is de 

tected, repeat test relay 2308 reoperates, where 
upon a circuit is established from ground on con 
ductor 2366 over the lower contacts of relay 2308, 
the upper front contact of relay 2344, conductors 
2341, 944 and 2 33 to battery through the wind 
ing of relay 2927 and to the trouble indicator. 
Relay 232 functions in the manner previously 
described. With relay 2344 operated the holding 
circuit of relay 2343 is inaintained over the lower 
contacts of the former relay and the hundreds 
group register circuit will remain in its operated 
condition until the trouble indicator record has 
been sent to the Sender before the identifier is re 
leased as will be later described. 
in case two sleeve conductors are crossed in this 

hundreds group which would permit the signal 60 
current to be present in two hundreds trans 
former coils, then two amplifier-detector circuits 
would respond thereto. Under this condition, two 
relays of the group 390 to 89 would be oper 
ated and at the end of the timing period termi- 5 
nated by the operation of relay 388 a hundreds 
group legister relay could not be operated. The 
last timing period Will then be measured at the 
end of which relay 932 will operate. With re 
lays 988 and 1946 both operated, the short cir- to 
cuits around the upper winding of marginal re 
lay 832 are removed and this relay operates. 
Therefore, upon the operation of relay 932 a cir 
cuit is established from ground over the contacts 
of relay 832, conductor 838, the upper front 75 
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contacts of relay 932, conductor $36, and thence 
as traced to battery through the winding of relay 
227 causing the latter relay to function in the 
manner described for registering the trouble in 
the trouble indicator. 
The connection of two signal conditions during 

the hundreds identification test inay ise due to 
the fact that another identifie" is trying to make 
an identification in the Same thousands group. 
in this case, relay 832 upon operating and be 
fore relay 332 has Operated will establish a cir 
cuit from groid over its contacts, conductor 
f838, the back contact of relay 932, conductor 
947 to cross-coinnegtion terminal 5 connected 

to similar terrainals of all identifiers Serving the 
same office building, thence over the No. 22 con 
tacts of switchirag relay 52 of the other iden 
tifier which is attempting to nake a test in the 
same housands group, thence over conductor 
58 and over the low (;" back contacts of relay 
35 to battery through the winding of relay 38 

of such other identifier. Relay .38 upon operat 
ing opens One circuit in Said other identifier ex 
tending over a front contact of the repeat test 
relay 28 for controlling the Walking relays and 
as soon as relay 8 operates establishes a cil'- 
cuit for relay 35 which extends from battery 
through its winding, over the front cOntact of 
relay 738 and the inner upper front contact of 
relay 8 to ground on conductor A39. Relay 
i35 thereupon operates, locks over its inner up 
per contacts to ground Supplied to conductOir 
fi37, over contacts of the operated Switching 
relay 1823 of such identifier; opens at its lower 
back contact the other Walking relay control cir 
cuit established upon the release of relay 28; 
at its upper back contact opens the circuit over 
which signal current from the source 2 3 was 
transmitted to the sleeve conductor of the calling 
line; connects ground over its upper front con 
tact, conductor 2 3, lower back contact of re 
lay 26, conductor 3 , and thence as traced 
to the sleeve conductor of the calling trunk and 
at its inner lower back contact opens the circuit 
of relay 38 which releases after an interval. 
Relay if 8 upon operating releases relay A3 
which releases switching relays 520 and 32 as 
previously described Whereupon relay 35 is re 
leased. During the time that relays 35 and 
138 are operated the thousands test at such 

identifier is blocked and, consequently, upon the 
removal of the signal current by such identifier 
one of the register relays 8A to 33 of the 
other identifier should release and the hundreds 
identification test be concluded before the end 
of the third timing period as indicated by the 
operation of relay 932. 
After Such repeat tests as are required have 

been made, register relay 3 should remain 
Operated alone in response to the operation of 
the anode relay of the No. 2 amplifier-detector 
800, and with relay 998 of the timing circuit 
Operated a circuit is closed from ground over 
the outer lower front contact of relay 83, con 
tacts of switching relay $52, conductor 233 of 
cable 2328, through the upper winding of the 
hundreds group register relay 239, conductor 
2332 of cable 2328, contacts of switching relay 
f859, the upper contacts of relay 8:9, over the 
upper back contacts of the other register relays 
815, 89, etc., conductor 2333 of cable 2328, the 
next to lower back contact of relay 234, the No. 
6 contacts of start relay 2343, conductor 2334 of 
cable 2328, conductor $38, over the No. 3 con 
tacts of relay 98 and through resistance 93, 
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to battery. Relay 2310 upon operating locks in 
a circuit from ground through its lower winding 
and inner lower front contact, over the inner 
lower back contacts of the other register relays 
23 9, etc., conductor 242, the No. 7 contacts of 
relay 2 0 , conductor 2 i43, the No. 5 contacts of 
relay 2343 to battery through the winding of re 
lay 234 and prepares circuits over its inner up 
per and lower front contacts for transferring its 
hundreds group registration to a hundreds reg 
ister in the sender. It will be noted that each 
register relay, such as 239, upon operating, opens 
at its lower back contact the locking circuit of 
the next preceding relay So that it is not pCSSible 
for more than one register relay to remain op 
erated. 
Relay 234, which operated in the locking cir 

cuit of relay 23f 0, establishes an obvious operat 
ing circuit for advance relay 232 and at its lower 
back contact opens the initial operating circuit 
of start relay 2343, relay 2343, however, remain 
ing Operated over its locking circuit. Relay 232 
upon operating locks over its upper front contact 
and the No. 2 contacts of start relay 2343 and at 
its upper back contact openS the previously 
traced circuit of Switching relays SS6 and i858 
which release restoring the tinning circuit to 
normal, the latter releasing register relay 3 S. 
When relay 900 reoperates indicating the nor 
mal condition of the timing circuit, relay 232 
closes a circuit for start relay 2453 of the tens 
group register circuit of Fig. 24 which may be 
traced from battery through its winding, over 
conductor 2404, the upper front contact of relay 
909, conductor 2406, the upper back contact of 
relay 244, the upper back contacts of register 
relays 24 to 249, the upper back contact of 
relay 2498, conductor 2422, to ground over the 
lower contacts of relay 232. Relay 2,343 oper 
ates and locks over its No. 3 contacts and the 
back contacts of relay 2408 to ground over con 
ductor 24.22; prepares at its No. contacts a 
locking circuit for relay 242; prepares at its 
No. 6 contacts a locking circuit for the register 
relays 24 9 to 249; and establishes a circuit 
from ground Over the upper back contact of 
relay 242, the No. 2 contacts of relay 2443, con 
ductor 242 of cable 2428, to battery through the 
windings of switching relays 560 and 83). 
Switching relay 860 upon operating estabiishes 
the previously traced circuit for relay 1946 over 
its lower contacts, and relay 946 upon operat 
ing removes one short circuit from the winding of 
marginal relay 832 and changes the charging 
period for timing condenser 924. 
With relay 230 of the hundreds group register 

circuit operated, a circuit is established for the 
No. 0 hundreds group connector relay if 99 of the 
No. 9 thousands group which may be traced from 
ground through its winding, over conductor 243, 
the No. 5 contacts of thousands group connector 
relay 239F, conductor 2336 of cable 2335, the 
upper front contact of relay 230, conductor 2338, 
Over the No. 5 back contact of relay 254 through 
resistance 2509 to battery. Relay 90 operates 
Over this circuit to connect the sleeve conductors 
of the one hundred lines of the No. 0 hundreds 
group over its contacts and contacts of the oper 
ated thousands group connector relay 239F, 
through the tens and units transformer coils of 
Fig. 15. Had the calling line been in the No. 9 
hundreds group of the No. 0 thousands group, 
the thousands group connector relay 230F 
Would have been operated in response to the 
thousands group test and the hundreds group 

5 

O 

20 

30 

35 

40 

50 

55 

60 

65 

70 

75 

84 
register relay 23 9 would have been operated in 
response to the hundreds group test thereby re 
Sulting in the operation of the No. 9 hundreds 
connector relay 39 of the No. 9 thousands 
group of hundreds connector relayS. 
The hundreds connector relay 90 upon Open'- 

atting establishes a circuit from ground over its 
lower contacts, conductor 244, the No. 5 con 
tacts of the thousands connector relay 239F, 
conductor i i8, the upper contacts of Switching 
relay 569, conductor 509, the next to lower 
contacts of Switching relay 858, conductor 99 
to battery through the Winding of Start relay 
302 of the amplifier-detector tining circuit. 

Relay 382 thereupon starts the operation of the 
timing circuit whereupon relay 960 releases to 
Open the initial Operating circuit of Start relay 
2443 of the tens group register circuit, relay 2643, 
however, remaining operated over its locking 
circuit. Relay 202 then operates relay 965 over 
a previously described circuit, and connects 
ground to conductor 99 in the operating cir 
cuits of the register relays 80 to 89. 

Relay 234 upon operating also establishes a 
circuit from ground over its upper contacts and 
COInductor 22 to battery through the winding 
of relay 22f which operates and extends the 
conductors of cable 22 2 to the windings of the 
thousands group register relays 2223 to 2329. 
Since, as aSSulined, the calling line was found 
upon the thousands group test to be located in 
the No. 9 thousands group of office unit A, and 
the No. 9 thousands group connector relay 239F 
WaS Operated, a circuit is now effective from 
ground over the No. 3 contacts of relay 239F, 
conductor 22 3 of cable 22:2, over the No. 9 con 
tacts of relay 22 to battery through the wind 
ing of thousands group register relay 2229. 
Relay 2229 thereupon operates, locks over its 
inner upper contacts to ground over the No. 6 
contacts of relay 22 i and over its outer upper 
and lower contacts prepares circuits to transfer 
its registration to the sender. Relay 234 also 
establishes a circuit from ground over its inner 
upper contacts, conductor 22 A, the upper con 
tacts of previously operated relay 202 f, conduc 
tor 225 to battery through the winding of relay 
226. Relay 22 6 upon operating extends the 
conductors of cable 22 to the Windings of the 
office unit register relays 2200 to 2263. Since, as 
aSSuned, the calling line was found upon the 
thousands group test to be located in the first 
office unit A and the No. 9 thousands group con 
nector relay 239F of that office unit was oper 
ated, a circuit is now effective from ground over 
the No. 4 contacts of relay 239F, conductor 22 8 
of cable 22 ft, over the No. contacts of relay 
226 to battery through the winding of relay 226. 
Relay 2200 upon operating locks over its inner 
upper front contact and conductor 22 9 to 
ground over the upper No. 3 contacts of relay 
2002 and prepares circuits to be later described 
for transferring the office unit registration to the 
Sender and for controlling the further function 
ing of the identifier in accordance with the office 
unit registration. 

Tens group identification 
AS previously stated, when the hundreds group 

connector relay 90 operated, and with the thou 
Sands group connector relay 239F operated, the 
Sleeve conductors of one hundred lines in the 
nine thousands group of the office unit A are 
extended over contacts thereof and conductors 
of cable 248 to the tens group and the terminal 
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identifying circuits of Fig. 15. The one hundred 
conductors thus extended from the one hundred 
sleeve conductors are grouped in ten groups of 
ten conductors- each corresponding to the ten 
lines of the hundreds group which have the 
Same tensidentification digits. Each conductor 
terminates in a serially connected condenser and 
resistance and each group of ten conductors is 
multipled to one terminal of the primary winding 
of a tens group transformer coil such as 590 to 
ground. The secondary Windings of the trans 
former coils, 590 to. 599 are connected over con 
ductors of cable, 50 and contacts of switching 
relay 560 to the input sides of the amplifier 
detector circuits 800 to 809 of Fig. 18. 

It has been assumed that the tens digit of the 
calling line identification is 9 and the units digit 
is 5 and that, therefore, the signaling current 
on the sleeve conductor 4 of such line is con 
ducted over contacts of relays 90 and 239F 
conductor 249 of cable 248, through condenser 
52, resistance 522 and the primary winding of 
the No. 9 transformer coil 1599 to ground. The 
Signal, current is thereupon induced into the 
secondary winding of transformer coil 599 and 
is applied over conductors of cable 50 and con 
tacts of switching relay 560 to the No. 9 ampli 
fier-detector circuit. 809 to operate the anode 
relay 1827 thereof. Since the start relay 93 
of the timing circuit has been previously op 
erated, the operation of anode relay 82 causes 
the operation of register relay (89. 

In case a cross occurs between two sleeve con 
ductors in different tens groups of the same 
hundreds group, in different tens groups, no relay 
of the tens register circuit will be operated at 
the end of the timing cycle terminated by the 
operation of relay 1908 of the timing circuit as 
there would be two relays of the group 8; and 
89 operated. This condition would remain 
until the end of the last timing cycle when relay 
f 932 would operate to cause the operation of 
relay 2027 and the summoning of a trouble indi 
cator. 

In case no signal current is detected then when 
relay 1906 of the timing circuit operates at the 
end of the first timing period, a circuit is estab 
lished from ground over the lower back contacts 
of all of the register relays 80 to 89, con 
ductor 907, the No. 2 front contact of relay (906, 
conductor 1836, over the third from bottom con 
tacts of switching relay 860, conductor 24.29 of 
cable 2428 to battery through the winding of 
relay 2408. Relay 2408 upon operating locks 
Over its inner lower front contact and conductor 
2430 of cable 2428 to ground over the fourth from 
bottom contacts of switching relay 860; estab 
lishes a circuit for counting relay 2445 extending 
from batterythrough its winding, over the upper 
back contact of relay 2444, the lower contacts of 
relay 2408, conductor 2446 to ground over the 
No. 4 contacts of relay 2 0 , relay 2445 thereupon 
locking through its winding, the winding of relay 
2444 and its own inner upper contact to ground 
on conductor 2446; and releases start relay 2443 
by opening the locking circuit thereof at its back 
contact. Relay 2443 upon releasing in turn re. 
leases the switching relays 560 and 860. The 
latter relays upon releasing release the timing 
circuit and the repeat test relay 2408. With re 
lay f$00 reoperated following the release of the 
timing circuit, the previously traced circuit for 
start relay 2443 is established and relay 2443 re 
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releases, it permits counting relay 2444 to operate 
in the locking circuit of relay 2445. 
On the repeat test, if no signal current is de 

tected and repeat test relay 2408 reoperates, a 
circuit is established from ground over conductor 
2446, over the lower contacts of relay 2408, the 
upper contacts of relay 2444, and conductor 2447. 
to battery through the winding of repeat test 
relay 2308. Relay 2308 will thereupon operate, 
cause the operation of relay 2345 and at its upper 
back contact open the circuit of start relay 2343 
of the hundreds register circuit whereupon relay 
2343 releases in turn releasing all operated re 
lays of the hundreds group register circuit with 
the exception of relays 2308 and 2345. Relay 
232 upon releasing also releases start relay 2443 
which in turn releases the Operated Switching 
relays 560 and 860 followed by the release of 
the tinning circuit and the release of the repeat 
test relay 2408 of the tens group register circuit. 
Relay 2408 upon releasing then releases relay 
2308 and relay 2308 upon releasing causes the 
operation of relay 2344 in the locking circuit of 
relay 2345 as previously described. Upon the 
release of the timing circuit and the reoperation 
of relay 900 thereof the previously traced ener 
gizing circuit for start relay 2343 of the hundreds. 
group register circuit is reestablished. Switch 
ing relays 550 and 850 are reoperated and a 
new hundreds group test is made in the manner 
previously described in order to insure that no 
error was made in identifying the hundreds group. 
When the hundreds group test has been repeated 
and the same or another hundreds connector 

3 relay Operated in the thousands number group 
the tens identification test will again be repeated. 
If no signal is found upon the repeated test the 
Operation of repeat test relay 2408 will again 
cause the operation of relay 2308. However, in 

{} this case when relay 2308 operates with relay 
2344 operated a circuit is established from ground 
Over conductor 2346 over the lower contacts of 
relay 2308, front contacts of relay 2344, con 
ductor 2347 and thence as traced to battery 
through the winding of relay 2027 and to the 
trouble indicator. 

It will be assumed, however, that the signal is 
properly detected and that with the register re 
lay 8:9 operated alone when relay 908 of the 
timing circuit operated a circuit was established 
fron ground over the lower back contact of all 
preceding relays of the group 8: G to 89, over 
the lower front contact of relay 849, contacts 
of Switching relay 860, conductor 243 of cable 
2428, through the upper winding of the tens 
group register relay 24, 9, conductor 2432 of ca 
ble 2428, contacts of switching relay 860, the 
upper contacts of relay 89, conductor 2434 
of cable 2428, the lower back contact of relay 
244, the No. 5 contacts of start relay 2443, con 
ductor 2636 of cable 2428, conductor 938 over. 
the No. 3 contacts of relay 993, through resist 
ance 937 to battery. Relay 2449 upon operat 
ing locks in a circuit from ground through its 
lower winding and over its inner lower contacts, 
over the No. 4 contacts of relay 2443 to battery 
through the winding of relay 244 and prepares 
circuits over its inner upper and lower contacts 
for transferring its tens group registration to a 

it will be noted that 
each register relay, such as 24 9, upon operat 
ing opens at its lower back contact the locking 
circuit of the next preceding relay so that, it is. 
not possible for more than one register relay to operates to start a repeat test. When relay 2408 75, remain operated. 
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Relay 244f which operated in the locking cir 
cuit of relay 24 9 establishes an obvious circuit 
for advance relay 242 and at its lower back 
contact and the upper back contact of register 
relay 24 9 the initial operating circuit of start 
relay 2443 is opened. Relay 2443, however, re 
mains operated over its locking circuit. Relay 
242 upon operating locks over its upper front 
contact and the No. contacts of relay 2443 and 
at its upper back contact opens the previously 
traced circuit for Switching relays 566 and i860 
which release restoring the tinning circuit to nor 
mal and releasing the operated register rela, 
89. When relay 98 reoperates indicating the 
normal condition of the timing circuit, relay 
242 closes a circuit for start relay 2543 of the 
units register circuit of Fig. 25 which may be 
traced from battery through its winding, over 
conductor 254, botton contacts of relay 9), 
conductor 250S, the upper back contacts of reg 
ister relays 250 to 259, over the upper back 
contact of relay 253, conductor 2568 to ground 
over the lower contacts of advance relay 242 i. 
Relay 2543 operates and locks over its No. 3 con 
tacts and the back contact of relay 258 to 
ground over conductor 2568, prepares at its No. 

contacts a locking circuit for relay 252 ; pre 
pares at its No. 4 contacts a locking circuit for 
the register relays 25 to 25:9 and establishes 
a circuit from ground over the No. back coin 
tact of relay 252, the No. 2 contacts of relay 
2543, conductor 2527 of cable 2528 to battery 
through the windings of switching relays ES7) 
and 80. Relay 8 upon operating estab 
lishes a circuit from ground Over its lowermost 
contacts and conductor 943 to battery through 
the winding of relay 949 which operates, at its 
upper back contact opens one short cii'cuit 
around the upper winding of marginal relay 832 
and at its front contacts shunts resistance 923 
to change the period required to charge the tin 
ing condenser 924. 

Units identification test 
With relay 24 9 of the tens group register cin'- 

cuit operated, a circuit is established for the No. 
9 tens group connector relay 588 which may be 
traced from battery through its Winding over 
conductor 2436 of cable 2435, over the outer 
front contact of register relay 249 of the tens 
group register circuit, over the upper back con 
tacts of other relays of the register group, over 
the upper back contact of relay 248 to ground 
on conductor 24.22. Relay 589 upon operating 
Connects each of the group of tens conductors 
of cable 243 connected over the contacts of con 
nector relays 239F and 90 to the sleeve con 
ductors of the ten lines having the Sane tens 
digit 9 to ground through a condenser resistance 
network. It has been assumed that the calling 
line has a units digit 5 and that therefore with 
the signal current applied to the sleeve conduc 
tor 04 this signal current is transmitted Over 
contacts of relays 99 and 239F, conductor 
249 of cable 248, the No. 7 contacts of relay 
589 to ground through condensei 52 and re 

sistance 53 of the network 535 and through 
resistance 54 of such network, over a conduc 
tor of cable 55, contacts of switching relay 
570 to the input side of the No. 5 amplifier-de 

tector circuit 895. In response to the tone cur 
rent anode relay 84 of this amplifier-detector 
circuit is operated. If the calling line had had 
a tens digit zero and a units digit zero, for ex 
ample, register relay 240 of the tens register 
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circuit of Fig. 24 would have been operated upon 
the tens group identification test thereby caus 
ing the operation of tens group Connector relay 
58) and upon the units identification test the 

Operation of the No. 0 amplifier-detector circuit 
f89, through the condenser resistance network 
530. It is to be understood that ten connector 

relays 580 to 589 and ten condenser resistance 
networks 530 to 539 would be provided for the 
identifier. 

Relay 589 upon operating also establishes a 
circuit from ground over its No. 6 contacts, the 
uppermost contacts of Switching relay 57), con 
ductor 56, over the lower contacts of Switching 
Irelay 870, conductor 90 f to battery through 
the winding of the start relay 902 of the tim 
ing circuit. When, therefore, the anode relay 
A 84 operates, it causes the operation of regis 
ter relay 85. 

In case a cross occurred between two sleeve 
conductors in the tens group or in case Some 
Other identifier is Working in the Sane group, 
the circuits will function in the manner de 
Scribed above for the tens group test to call in 
the trouble indicator. 
In case no signal current is detected then when 

relay 906 of the timing circuit operates at the 
end of the first timing period, a circuit is es 
tablished fron) ground over the lower back Con 
tacts of all of the register relays 80 to 89, 
conductor 99, the No. 2 front contact of relay 
is 38, conductor 836, over the third from bottom 
contacts of switching relay 870, conductor 2529 
of cabie 2528, to battery through the winding 
of repeat test relay 258. Relay 258 upon Op 
erating locks over its inner lower front contact 
and coinductor 23 of cable 2528 to ground over 
the fourth from bottom contacts of SWitching 
relay 26; establishes a circuit for counting 
relay 2345 extending from battery through its 
winding, over the upper back contact of count 
ing relay 2544, the lower contacts of relay 2508, 
conductor 2546 to ground over the No. 5 Con 
tacts of relay 2:0?. Relay 25.85 thereupon locks 
through the winding of relay 2544 and its own 
inner upper contacts to ground on conductor 
2546. Relay 2508 also releases start relay 2543 
by opening the locking circuit thereof at its back 
contact. Relay 2553 upon releasing in turn re 
leases the Switching relays 57 and 8.0, the 
latter relays upon releasing, releasing the tim 
ing circuit and the repeat test relay 2508. With 
Irelay 960 reoperated following the release of 
the tinning circuit, the previously traced circuit 
for start relay 2543 is established and relay 2543 
operates to start a repeat test. When relay 24.08 
releases it permits counting relay 2544 to operate 
in the locking circuit of relay 2545. 
On the repeat test if no signal current is de 

tected and repeat test relay 2598 reoperates, a 
circuit is established from ground on conductor 
2536, over the lower contacts of relay 2508, the 
upper front contact of relay 2544 and conductor 
2547 to battery through the Winding of repeat 
test relay 2468. Relay 2808 will thereupon op 
erate, cause the operation of relay 2445 and at 
its upper back contact open the circuit of start 
relay 2443 of the tens group register circuit 
whereupon relay 2443 releases in turn releasing 
all operated relays of the tens group register 
circuit, with the exception of relays 2408 and 
2445. Relay 242 upon releasing also releases 
start relay 253 which, in turn, releases the op 
erated switching relays is 70 and 87 followed 
by the release of the timing circuit and the re 
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lease of the repeat test relay 2503 of the units 
register circuit. Relay 253 upon releasing then 
releases relay 2438 which, in turn, causes the 
operation of relay 2444 in the locking circuit of 
relay 25.45 as previously described. Upon the re 
lease of the tilining circuit and the reoperation of 
relay 35 theireof, the previously traced ener 
gizing circuit for start relay 2443 of the tens 
group register circuit is established, the Switch 
ing relays 569 and 855) are 1eoperated and a 
new tens group test is made in the nanner pre 
viously described in order to insure that no error 
has been made in identifying the tens group. 
When the tens group test has been repeated 
and the same or another tens group connector 
relay has been operated, the units identifica 
tion test will again be repeated and if no signal 
is detected on the repeated test the operation of 
repeat test relay 258 will again cause the opera 
tion of relay 2468. However, in this case when 
relay 2458 operates with relay 2444 operated, a 
circuit is established from ground on conductor 
2446, over the lower contacts of relay 248, the 
front contact of relay 2444, conductor 244, and 
thence as traged to battery through the wind 
ing of relay 22, and to the trouble indicator. 

It will be assumed, however, that the signal 
is properly detected and that with register relay 
85 operated alone when relay 938 of the tin 

ing circuit operated, a circuit was established 
from ground over the lower back contact of all 
preceding relays of the group 8 to 8 9, over 
the lower front contact of relay 85, contacts 
of switching relay 8, 9, conductor 253 of cable 
2528, through the upper winding of the units 
register relay 255, conductor 2533 of cable 2528, 
contacts of switching relay 8, the upper-con 
tacts of relay -85, upper contacts of intermedi 
ate relays 86-89, conductor 2333 of cable 
2528, the No. back contact of relay 25, , the 
No. 5 contacts of relay 2543, conductor 2534 of 
cable 2528, conductor 938, over the No. 3 con 
tacts of relay 998 through resistance 93 to 
battery. Relay 255 upon operating locks in a 
circuit from ground through its lower winding 
and inner lower contacts over the lower back 
contacts of succeeding register relays 256-259, 
over the No. 4 contacts of relay 2543 to battery 
through the winding of relay 254 and prepares 
circuits over its inner upper and lower contacts 
for transferring its units registration to a units 
register of the Sender. It will be noted that each 
register relay, such as 255, upon operating opens 
at its lower back contact the locking circuit of 
the next preceding relay so that it is not pos 
Sible for riore than one register relay to remain 
operated. 
When relay 254 operates at the end of the 

units identification test, it opens at its No. 5 
back contact the circuit over which the hun 
dreds connector relay 9 of Fig. 11 was op 
erated whereupon. Such relay releases. At its 
No. 4 back contacts relay 254 also opens the 
circuit over which the lock-out relay 29F of 
Fig. 12 Was operated whereupon relay 2 SF re 
leases in turn releasing the thousands connec 
tor relay 239F. With relays 9 and 239F 
released the thousands number circuit is now 
restored to its normal condition. Relay 252 
upon operating disconnects battery at its No. 2 
back contacts from the winding of lock-out relay 
& F of the common class circuit to release 

this circuit when it has been held during the 
calling line number identification. At its No. 5 
back contact relay 254 further opens the lock 
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ing circuit of relay 20 which releases to dis 
connect the source 2f 3 of Signaling current. 
Thousands group test operation using tulenty 

ampifier detector circuits 
As previously described, the thousands group 

test is made at one time in ten thousands number 
circuits. The identifier nay, however, by slight 
Iodification be arranged to make the thousands 
group test at the same time in twenty thousands 
number circuits. Whereby the number of group 
tests 'squired to test all of the thousands num 
be circuits of an office building may be decreased 
thus decreasing the holding times of the common 
nilger circuit, and of the identifier. This modi 
fication should be required only in those office 
buildings whet'ethere are a large number of thou 
sands number circuits and where the traffic is very 
high. To arrange the identifier to make tests at 
the same time in twenty thousands number cir 
cuits, ten additional armplifier-detector circuits 
Siimilar to those disclosed in Fig. 18 are provided 
but which are used only On the thousands group 
test. Also ten additional register relays are a dded 
to the chain 8 to 8 9, ten additional thousands 
group register relays are added to the ghain A : ) 
to 3 of Fig. 12 and two Switching relays (not 
shown), corresponding to Switching relays 520 
and i823 and operated over conductors 523 and 
E 524 and over the Nos. 23 and 24 contacts of 
switching relay 52 upon the operation of such 
latter relay are provided to extend a cable of con 
ductors, corresponding to cable is , from the 
contacts of another Switching relay correspondi 
ing to switching relay 353 to the input sides of 
the ten additional amplifier-detector circuits and 
to extend circuits from the contacts of the addi 
tional register relays associated with the outputs 
of such amplifier-detector circuits over a cable 
corresponding to cable 28, thi'ough the Wind 
ings of the ten additional thousands group reg 
ister relays of Fig. 12. 
With this modification each relay, such as 234 

of Fig.21, is common to twenty thousands number 
circuits rather than to ten such circuits, and up 
on operating extends one group of circuits over 
its Nos. 0 to 9 contacts from the contacts of the 
first ten thousands group register relays if 0 to 
is 9, to the lock-out relays 2 EF to 2: 9F of ten 
thousands number circuits, as previously de 
scribed, and extends a second group of circuits 
over its Nos. to 9 contacts from the contacts 
of the ten added thousands group relays of Fig. 
17 to the lock-out relays of a second ten thousands 
number circuits. Also upon each progression step 
of the walking relays 2 22 to 223, 2:26 and 2 28 
the circuits for the tip or ring field connector re 
lays, such as 399 and 329 would be operated by 
multiplying the circuits extending to two of such 
tip field connector relays over the conductors of 
cable 225 to the cross-connection terminals such 

75 

as the terminals 2 is and 245 connected to the 
Nos. 6 and 5 back contacts of walking relay 229. 

Ring party identification. 
In the foregoing description the identification 

of the tip party on a two-party flat rate party line 
has been described. Had the calling subscriber 
'been the ring party on a flat rate party line, either 
the tip or ring party on a two-party linessage rate 
line, the single party of an individual line, a Sub 
Scier to whom automatic ticketing Service is 
denied, such as a subscriber on a four-party line, 
ilotei private branch exchange line, etc. or had the 
call originated on an operator's trunk, the circuits 
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would have functioned in the manner previously 
described except that when the Sender inade the 
party test, a condition Would have been set up 
in the sender whereby, foliowing the association 
of the identifier, with the sender, relay of the 
identifier would have been operated rather than 
relay is thereby casing the operation of relays 
33 R, and iii.5, rather than relays 4T and 

i495T. Consequently, when the identifier made 
the thousands group test ring field connector re 
lays such as 329, 329, etc. would have been Suc 
cessively operated through the Operation of the 
walking relays 2 20, 2 2 , etc. 

Call fron denied service line 
If the calling subscriber is one to whom the 

- automatic ticketing service is to be denied, the 
connector sleeve conductor of Such line is strapped 
from the hoi'izontal strip of the cross-connecting 
line such as A669 corresponding to the thousands 
designation digit of the line number to the Verti 
cal Strip and is thus connected through the 
primary winding of the denied service transformer 
coil is to ground. The secondary winding of 
this coil terminates in cross-connection terrainals 

2 and 2:3 which inay be strappad to terminals 
such as 36 and 23, connected with a vacant 
pair of contacts on one of the ring field Switch 
ing relays, for example, relay 329 to which no 
thousands number circuit is connected. In this 
case the identifier will not receive a signal fron 
any thousands number group but will receive a 
signal from the denied service coil in lieu thereof 
during the thousands group test. For example, if 
the terminals 2 and 3 are strapped to ter 
minals f 33 and 3, and the terminals of the 
Secondary Winding of the 3 HR, thousands trans 
former coil are disconnected from the terrainals 
E336 and 63, then the No. 9 amplifier-detector 
circuit 89 will be a located diring the thou 
Sands group test of that particular group of ten 
thousands number circuits, to the identification of 
a denied service signal. In this case the circuit 
controlled through the operation of the thou 
Sands group register relay 49 of Fig. 17 over the 
No. 9 contacts of relay 234 will be extended by 
strapping over the cross-connecting rack 235 to 
conductor 2 is thence over the lower contacts of 
relay 282 , conductor 247, through the winding 
of denied service relay 23, over conductor 2:48, 
to ground on conductor 22 9. When, therefore, 
relay if 9 operates upon detection of the signal 
current, relay 2 3' will operate to indicate a con 
nection for which automatic ticketing should be 
denied and upo operating will lock over its lower 
contacts, conductor its and the No. 4 back con 
tacts of Irelay 25. through resistance 2509 and 
battery. 

Call from operator's trunk 
If the call was completed through the auto 

matic ticketing trunk from an operator's posi 
tion the sleeve of the operator's trunk will be con 
inected through a condenser-resistance network 
to ground through the primary winding of an 
operator's class transformer coil 305, the second 
ary Winding of which is connected over conduc 
tors $98 and 389 to terminals is and 5 which 
may be stapped to terminals such as 39 and 
949, connected with a vacant pair of contacts 

on one of the ring field switching relays, for 
example, relay 329 to which no thousands nurn 
ber circuit is connected. In this case the identi 
fier will not receive a signal fronn any thousands 
number group during the thousands group test 
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but will receive a signal from the operator class 
coil 305 in lieu thereof. For example, if the 
terminals of 4 and 95 are strapped to terminals 
039 and 043 and the terminals of the secondary 

Winding of the eight 8THR, thousands trans 
former coil are disconnected from such terni 
nals, then the No. 8 amplifier-detector circuit 
88 Will be allocated during the thousands group 

test to the identification of the operator class 
signal. In this case the circuit controlled through 
the operation of the thousands group register re 
lay 78 of Fig. 18, over the No. 3 contacts of 
relay 234, will be extended by strapping on the 
cross-connecting rack 235 to battery through the 
winding of the operator class relay 2 3i. Relay 
23 will thereupon operate and lock over its lower 
contacts, conductor 747 and the No. 4 back con 
tact of relay 254 , through resistance 2509 and 
battery. 

Two-party message rate line call 
If the call was completed from a two-party 

neSSage rate line, the calling line regardless of 
which party initiates the call, is identified through 
a ring party field of thousands and hundreds 
transformer coils and the sleeve conductor of the 
line-finder trunk is connected through a con 
denser-resistance network 3GG-30 and the pri 
mary Winding of a class transformer coil, such 
as 303 to ground, the secondary winding of such 
coil being connected over contacts of the class 
connector relays, such as 32F, to one of the 
class amplifier-detector circuits of Fig. 16. If 
the calling Subscriber is a tip party, when upon 
the party test, relay 3 of the line-finder trunk 
over which the connection was established Will be 
operated and therefore the signaling current 3p 
plied from the identifier will be applied over con 
ductor 3f2 and thence over the tip message reg 
ister terminal, such as 29, of the calling line to 
a conductor allocated to the tip party substa 
tion appearing in the ring field. If the calling 
Subscriber is a ring party, then relay 3 is not, 
operated and the signaling current is then ap 
plied over conductor 33 and thence over the 
sleeve terminal, such as 20, of the calling line 
to a conductor allocated to the ring party sub 
station also appearing in the ring field. During 
the class test one of three class register relays 
f 650, 65 and 652, of which the first, 650, and 
the last, 652, are disclosed, may be operated. 
If there are lines in the same office building some 
of which are entitled to local service only, others 
Of which are entitled to extended Service and 
others of which are entitled to foreign exchange 
service, such classes of lines will be segregated 
into line-finder banks and the sleeye conductors 
of the line finders serving such classes of line 
will be connected through condenser-resistance 
networks to the primary windings of three trans 
former coils 30, 392 and 33 allocated to such 
three classes of lines respectively. Thus, during 
the class test, the type of service to Which a 
calling two-party message rate subscriber is en 
titled will be registered by one of the three class 
register relays A350, 65 or 352 and, by the 
strapping of the inner upper front contacts of 
these relays over the cross-connecting rack 653, 
the Sender Will be informed over conductors 654, 
65 or 653 of the cable 5 as to Whether the 

calling subscriber is entitled to local, extended or 
foreign service, respectively. The foreign service 
indication is given under these circumstances only 
in offices where the foreign exchange subscribers 
are not given ticketed service. If upon the class 
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test none of the class or register relays 650, 65 
and 652 are operated, a circuit is established over 
conductor 658 of cable 600 upon the comple 
tion of the class test to signal the sender that 
no two-party message rate line was involved in 
the call. If any one of these relays is operated 
a circuit is established over conductor 59 of 
cable 69 to signal the sender that a two-party 
message rate line has made the call. 

Local and eactended class calls 
If the office building has offices in which there 

are only local and extended service lines or all 
lines are of the Saline class, then it is necessary to 
test for Only one class of two-party message rate 
line during the class test. Other lines in the 
offices of an office building which are not of the 
two-party message rate, coin or foreign exchange 
classes and are entitled to either local or extended 
Service are segregated in the line-finder banks 
and a positive test is made on the local or the 
extended class line. A positive class test Will 
usually be made for the class of line which con 
pletes the least number of ticketed calls. In most 
cases this Will be the local class and therefore 2 
the register relays, for example relay 357, al 
located for this class test would, upon operating 
in response to the signaling current, establish a 
circuit over the proper Strapping on the rack 
653 to the local exchange conductor 654 of the 

cable 690. In this case, if no signaling current 
is detected during the class test it would be as 
Sunned that the calling Subscrier was of the ex 
tended class type and, therefore, upon the op 
eration of relay 49 in response to the detection 
of no signaling current to terminate the class 
test, a circuit would be established under control 
of the office unit register relay of the group 229 
to 229, allocated to the office unit in which the 
calling line terminates, Over cross-connections on 
the rack 653 to conductor 655 of cable 60) 
to inform the Sender that the calling line Was 
of the extended class. In the event more local 
class lines complete ticketed calls than extended 
lines, the above-outlined procedure may be re 
versed and a positive test be made on the ex 
tended class line whereby a circuit is closed over 
conductor 655 through the operation of the class 
register relay, such as relay 65, and in the 
event no signal is detected during the class test; ; ; 
a circuit is closed under the control of relay 9 
and the Office unit register relay over conductor 

S4 of cable 30. 

Coin class calls 
Coin class information is not sent to the Sender 

but is used by the identifier either to deny auto 
natic ticketing Service to calls of this class or 
to complete them on a he-ticketing basis as con 
trolled by cross-connections associated with the 
type of charge relays 2643 to 2S45, inclusive, of 
Fig. 26. The coin class test may be made during 
the class test, in which case coin class relay 645 
may be operated as previously described, or it 
inay be made during the number group identifica 
tion in the same manner as denied service test in 
which event relay 23 would be operated to reg 
ister the , coin class. 

Foreign eacchange class offices 
All subscribers of an office in a building may be 

entitled to foreign exchange service. In this case 
the operation of the office unit identification reg 
lister relay of the group 2299 to 22.99 would be 
effective through the Cross-connections from its 
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lower armature over the cross-connection rack 
223, to establish a signal circuit over conductor 
223 and a cross-connection on the rack 653 to 
conductor 656 of cable 699 to register in the 
Sender the fact, that the call was initiated by a 
Subscriber entitled to foreign exchange Service. 

Transmission of calling office unit number and 
class identification to the Sender 

As soon as a relay of the office unit register of 
Fig. 1 has been operated, as for example relay 
220, indicating that the calling line is in the first 
Of Office unit A, a circuit is established from 
ground over the No. 2 back contact of relay 2502, 
conductor 2232, the upper front contact of relay 
220), a strapping of cross-connection rack 2233, 
conductor 2234 of cable 2235, the No. 53 contacts 
of identifier connector relay 289 F, conductor 
2832 of cable 2833 to battery through the winding 
of the No. 0 office uni3 register relay 2950 of 
register 2965. There may be a maximum of ten 
relays 229 to 2289 in the office unit register of 
the identifier and a corresponding number of 
relays in the register 296 of the sender. Relay 
2235 upon operating is also effective to transmit 
an indication to the Sender with respect to the 
class of the calling line. If the calling line is of 
the local or extended class, a circuit Will be es 
tablished from ground over the inner lower front 
contacts of relay 228, strapped over terminals of 
CrOSS-connecting rack 223 and conductor 2236 to 
the middle lower front contact of relay 749. 
Under this condition if no class register relay has 
been operated during the class test, then relay 

49 upon operating to terminate the class test, 
Would extend the circuit from conductor 223S 
Over its middle lower front contacts and a cross 
connection on rack 65S to extended class con 
ductor 65 of cable f, over the No. 34 con 
tacts of identifier-connector relay 28.9F, conduc 
tor 2834 of cable 283, to battery through the 
winding of extended exchange register relay 344 
of the Sender to battery. If the calling line has 
been a local class line, then a class register relay, 
for-example relay 65, would have been operated 
to Complete a circuit from ground over the upper 
No. 4 back contacts of relay 2582, conductor 2548, 
over the lower contacts of register relay 1657 
strapped over rack 653 to conductor 654 of 
cable 60, thence Over the cable, over the No. 35 
contacts of identifier-connector relay 23 F, con 
ductor 2835 of cable 2803 to battery through the 
'Winding of local class relay 345 of the sender. 
if the calling office had been a foreign exchange 
Office then the inner lower contacts of relay 220 
Would have been strapped over rack 223 to con 
ductor 223 which would be strapped over rack 
653 to the foreign exchange conductor S5S of 
cable 69 and extended over the No. 33 contacts 
of identifier-connector relay 238.5 and conductor 
2336 of cable 2893 to battery through the winding 
Of foreign exchange register relay 346 of the 
sender. On any call, only one of the class register 
relays 3:44, 3 45 and 346 of the sender should 
be operated. 
With no one of the two-party message rate 

class register relays 6, 65 and 652 of the 
identifier operated a circuit is established upon 
tha operation of relay 59 in response to the 
failure to detect a class signal, which may be 
traced from ground over the inner upper back 
contact of relay 2889, conductor 2549 of cable 
2:38, over the upper No. 5 back contact of relay 
253f, conductor 2559, the inner lower front con 

5 tact of relay 49, the inner upper back contact 
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of relay 758, thence in series over back contacts 
of register relays 652, 65 and 65), Conductor 
658 of cable 60, the No. 68 contacts of iden 

tifier-connector relay 280, conductor 283 to 
battery through the winding of relay 34 of the 
sender to register the fact that the call is not of 
the two-party message rate class, if any one of 
the two-party message rate class register relays 
65, 65 or 652 operated, a circuit is estab 
lished from ground on conductor 2559 over the 
inner upper front contact of relay 58 which 
operated following the operation of any One of 
the relays 659, 5 or E652, over a front contact 
of one of these relays, for example relay its 52, 
conductor 653 of cable 6, the No. 36 contacts 
of identifier-connector relay 28 F, conductor 
2838 of cable 2883, to battery through the wind 
ing of register relay 3 48 of the sender to register 
the fact that the call is of the two-party neSSage 
rate class. As previously described, the operation 
of any one of the class register relays 659, 65 
or 652 is instrumental in establishing a circuit 
from ground on conductor 2548 over One of Con 
ductors 654, ES55 or 656 of cable 60 to cause 
the operation of one of the register relay 3:45, 
344 or 3 46. 

Transmission of type of charge information to 
the Sender 

The operated office unit register relay 226) is 
also instrumental in establishing a circuit to the 

- type of charge circuit disclosd in the left portion 
of Fig. 26. For this purpose the lower arnature 
of each office unit register relay of the group 
220 to 2209 may be strapped over terminals of 
rack 2230 to any one of three conductors of cable 
2237, terminating in the right-hand multiple 
terminals of cross-connecting rack 2856 of Fig. 26. 
Cross-connection is made to conductor 223; if no 
ticket is to be inade for any call initiated by 2.3 
subscriber of the calling office to certain called 
offices as, for example, on calls from certain 
foreign exchange offices which may be entitled to 
free calls to Such called offices. COSS-connection 
is made to conductor 2239 if a ticket is to be inade $, 
for any call initiated by any subscriber of the 
calling office to certain other called offices and 
cross-connection is made to conductor 22; if the 
call is to be denied. 
The type of charge circuit of Fig. 26 COraprises 

a maximum of ten relays 263 to 2665, the Oper 
atting windings of Which are croSS-connected OWer 
the cross-connecting rack 26.32 with the No. 
upper contacts of all route relays whereby one 
of Such relays is operated depending upon a pre 
determined exchange area division of the Offices 
of the area. Associated with these relays are two 
croSS-connecting racks one on either Side of the 
relayS. Rack 2656 is provided along one edge 
With multiples of the three conductors of cable 
223 extending to the calling office unit register 
relays as just described and a terminal connected 
over conductor 265, with a contact of the coin 
class register relay 645, and along its other edge 
With terminals connected to front contacts of 
all of the ten relays of the group 63, etc. and 
also with terminals connected over conductors 
2658 and 2659 with the Windings of relays Eii 
and 25 of Fig. 27. Rack 266 has tertainals 
along its right edge connected with a natures of 
relayS of the group 263, etc. and a terminal con 
nected over conductor 249 with a contact of the 
operator class register relay 236 of Fig. 2 and 
terminals along its left edge connected over con 
ductors 266 , 2662 and 2663 With the Windings of 
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the no-ticketing register relay 2039, with the 
winding of denied service register relay 2023 and 
with the winding of ticketing register relay 203 f, 
respectively. By making the proper cross-con 
nections over racks 2656 and 266) it is possible 
under the joint control of the calling office unit 
register relay of the group 2200 and 229 and of 
the relays of the group 2643, etc. operated in ac 
cordance With the called office Zoning, to deter 
mine whether a call from any calling office shall 
be established on a ticketed or non-ticketed basis 
or whether Such call Shall be denied. 

Transmission of rate information. 
In Offices in which foreign exchange Subscribers 

are given ticketing Service, relays 24 and 25 
are provided in the identifier to afford means for 
sending the proper rate information to the sender 
depending on both the route relay involved and 
whether or not a foreign exchange calling Sub 
scribei was involved. The upper No. 2 contacts 
of each route relay are connected, as previously 
described, over a CIOSS-connecting rack 23 to 
any one of twenty terminals connected over con 
tacts of either relay 27:4 or 275, depending upon 
the initial charge rate for the foreign exchange 
and the non-foreign exchange Subscribers to the 
route involved, to twenty terminals on rack 27.76 
which may, in turn be COSS-connected to the 
windings of rate register relays 2790 to 299. 
Twenty possible combinations of charge rates 
may be provided. Some of these charge condi 
tions when the non-foreign exchange relay 2774 
is operated or when the foreign exchange relay 
2.5 is operated are indicated in the following 
table: w 

TABLE W 

Non-Foreig Ex- Foreign Exchange 
Rate Condition 

Rate Relay Rate Relay 6.E. Charges S. Charges 
279 2790 O 
2791 2792 2 
2791 2793 3 
2792 2 2790 O 
2792 2 279 
2792 2 2793 3 
2793 3 2790 O 
2793 3 27.91 1. 
2793 3 2792 2 
2793 3 2793 3. 
293 3. 279- 4. 
2794 4 2792 2 
2794 4 2793 3 
2794 4 2794 4. 
2795 5 2794 4 
2795 5 2795 5 

If rate discrimination between non-foreign and 
foreign. Subscribers is not required as, for ex 
ample, in office buildings where there are no 
foreign exchange offices, the No. 2 contact of the 
route relayS may be cross-connected directly to 
the Windings of the rate register relay 290 to 
2.99. 

For the initiated call from the tip party Sub 
station 90 of a fiat rate two-party line terminat 
ing in office unit A and in the identification of 
which office unit register relay 220 was oper 
ated, it will be a SSuined that such line is of the 
local class to which ticketing service is to be 
given and that there is a foreign exchange office 
in the Sane building served by the identifier. In 
this case the Operation of relay 22 through the 
CrOSS-connection on the rack 2230 will cause the 
Operation of the local exchange register relay 
345 of the Sender, the operation of the non 
foreign exchange relay 274 over a cross-connec 

  

  












































