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2,629,016 

AUTOMATIC TOLL-TICKETING SYSTEM 

John W. Gooderham, Larchmont, N. Y., assignor 
to Bell Telephone Laboratories, Incorporated, 
New York, N. Y., a corporation of New York 
Application June 27, 1942, Serial No. 448,782 

(C. 79-71) 26 Claims. 
1. 

This invention relates to a telephone System 
and more particularly to a system in which it 
is desirable to register in equipment common 
to a plurality of Subscribers' lines the identity 
of any one of the lines which may have origi 
nated a call. 

In the establishment of toll calls in Systems 
equipped with automatic Switching mechanism, 
it is the usual procedure to permit Subscribers 
to obtain access to a toll operator's position by 
dialing the digit 0 or a suitable code of digits. The 
toll operator upon answering a call for toll Serv 
ice then secures from the calling Subscriber the 
necessary information for completing the con 
nection and the number of the calling subscri 
ber's line and then proceeds to complete the con 
nection. Since it is necessary to charge a Sub 
Scriber for each toll call made during a billing 
period, the toll operator makes out a toll ticket 
for each completed call, which ticket has there 
On the calling subscriber's line number, the nun 
ber of the line called, the time when the cailed 
subscriber answered, the time when the con 
versation ended and the date. The tickets are 
then used by the commercial department of the 
operating company in making out the regular 
bill for telephone Service, the charges for tol 
calls made by any SubScriber during the billing 
period being computed from the tickets rep 
resenting the toll calls and these charges are 
then added to the amount to be charged Such 
Subscriber for local Service connections. 

In order that toll calls may not erroneously be 
charged to Subscribers Who have not made Such 
calls, the calling line number given to the toll 
operator is customarily checked by the toll opera 
tor by the application of tone current over the 
connection established from the line to the Op 
erator's position, to a conductor associated with 
the calling line and by detecting the tone cur 
rent through the connection of her headset re 
ceiver to a number checking multiple of the call 
ing line connected to that conductor. If the Sub 
scriber has given his line number correctly to the 
operator, the tone current will be detected by 
the operator and she may then make out the 
ticket. 

It has heretofore been proposed to display the 
number of a calling SubScriber's line on a Suit 
able lamp board located at or visible from the 
toll operator's position, thereby obviating the 
necessity for the calling SubScriber to Orally in 
form the operator as to the identity of his line. 
It has also been proposed, as disclosed in my ap 
plication Serial No. 325,342, filed March 22, 1940, 
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2 
to eliminate the Services of the toll operator On 
calls to toll points which are not too remotely 
removed from the dial Switching eXchange area, 
by providing facilities for automatically print 
ing on a toll ticket all of the information which 
may be required for billing purposes; that is, the 
calling and called subscribers' line identifica 
tions, the time and date when the call WaS made 
and the elapsed time of the conversation. 

It is the object of the present invention to fur 
ther improve automatic ticketing circuits of the 
type disclosed in my application hereinbefore 
referred to whereby an identifying circuit may 
be used in common by a plurality of office units 
which are located in the same office building to 
identify any calling line terminating in any of 
Such office units; Whereby the calling SubScriber 
on a party line may be identified and whereby 
the Service class of the calling line may also be 
identified. 
As illustrative of the manner in which this 

object may be attained, the present invention has 
been disclosed in connection. With a System in 
which all short haul toll connections to nearby 
toll points may be established by automatic 
switching equipment in response to the dialing of 
called line numbers by a calling Subscriber and 
in which toll tickets for Such calls are automati 
cally printed or otherwise made, but it is to be 
understood that the invention is equally ap 
plicable to systems in which all toll connections 
are established through the Services of a toll 
operator and for which the toll operator makes 
Out toll tickets in the uSual manner. 
The invention has been illustrated in connec 

tion with a telephone System employing step 
by-step type Switches, but Switches of other Well 
known types could equally Well be employed. As 
illustrated, a subscriber desiring a connection to 
a line terminating in an office in the nearby toll 
area, first removes his receiver from the switch 
hook, whereby an idle line finder paired with a 
first Selector is started in Search of the calling 
line and as Soon as the line is found, the usual 
dial tone is transmitted. Upon hearing the dia. 
tone, the subscriber then proceeds to dial the 
office code and numerical digits of the wanted 
line number. In response to the dialing of one or 
more of the Office code digits, the Selector 
Switches of a SWitching train including the first 
Selector SWitch are Operated to extend a con 
nection from the calling line to an idle ticketing 
trunk accessible from all lines of the office build 
ing in which the calling line terminates, over 

55 Which trunk a connection may be further ex 
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tended to the office in which the wanted line ter 
minates. 
Immediately following the seizure of the trunk, 

an idle sender common to a plurality of ticket 
ing trunks is associated with this trunk Over a 
trunk finder individual to such Sender. The 
sender is provided with registers for registering 
the remaining digits of a called line number 
dialed by the calling subscriber. Since, however, 
a digit dialed by a calling s"bscriber might be 
lost during the time elapsing from the seizure of 
the trunk and before the idle Sender becomes 
associated with the trunk, the trunk is O'ovided 
with a digit register for registering the digit 
dialed following the last code digit dialed to 
reach the trunk. Since the trunk may be seized 
in response to the dialing of one, two or three 
code digits, the register in the trunk may register 
either the second or third code digit or the 
thousands numerical digit. As soon as the first 
digit has been registered in the sender, which 
digit may be either the third code digit, the 
thousands digit or the hundreds digit, an idle 
identifier is associated with the sender over a 
Sender-identifier-connector and the identifier is 
associated directly with the trunk over a trunk 
identifier-connector. Thereupon the identifier 
reconstructs the office code dialed by the calling 
subscriber, said code being derived from the 
trunk or from the trunk and sender, and trans 
nits this code to the sender together with other 
information necessary for handling the call. 
During this time the sender also proceeds to test 
the calling line associated with it over the ticket 
ing trunk and the trunk finder to determine 
whether a tip or ring party on the calling line 
is making the call and transfers this informa 
tion to the identifier. The sender, after regis 
tering the called office code information trans 
mitted to it from the identifier and the remain 
ing numerical digits of the called line number, 
directs the setting of selector Switches to extend 
a connection from the ticketing trunk to the line 
of the Wanted Subscriber. Such Office code and 
numerical registrations are also effective to con 
trol a printer associated with the automatic 
ticketing trunk to print on a toll ticket the office 
code and numerical digits which identify the 
called line. For controlling the ticket printer in 
accordance with the Office code and nuinerical : 
digit registrations made in the sender, the sender 
becomes associated with the trunk over a trunk 
sender-connector. The sender also becomes con 
nected over a day and hour connector with a 
day and hour circuit whereby information con 
"cerning the month, day, hour and fraction of 
the hour when a call is Inade may be transmit 
ted for printing by the ticket printer. 
Forming a part of each identifier are a plu 

rality of detecting circuits and a plurality of 
register circuits for registering the several ele 
ments of the line identification of any calling 
'line number in the calling office, the identifica 
tion of the calling office unit in cases where the 
identifier serves a plurality of office units lo 
'cated in the same building and the identification 
of the class of the calling line. The detecting 
and registering circuits of all identifies have 
common access to a plurality of groups of thou 
Sands number indentification circuits Serving the 
office units in the building served by such iden 
tifiers, each of which identification circuits has 
access to the sleeve conductors of all of the 
thousand lines of the Office unit to Which it is 
allocated. All of the identifiers also have con 
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4. 
mon access to a common number and class cir 
cuit which is individual to the Office building 
which the identifiers serve. To identify a call 
ing line, the identifier upon its seizure applies 
an alternating current signal to the sleeve of the 
ticketing trunk, which is transimitted back over 
the Sleeve circuit established to the trunk fron 
the calling line. The line finder sleeves over any 
one of which this signal may be transmitted are 
grouped in accordance with the class of the call 
ing line. The connector sleeves of all Sub 
scribers' lines in each office unit are grouped first 
in thousands groupS in accordance with the 
housands digit of the directory numbers of the 
calling lines of the office unit, secondly in hun 
dreds groups in accordance with the hundreds 
digits of the directory numbers, thirdly in tens 
-groups in accordance with the tens digits of the 
directory numbers and finally in units in ac 
cordance with the units digits of the directory 
numbers. Each two-party line has a sleeve ter 
nina appearance in connector banks for each 
of the two subscribers on the line and the con 
nector sleeve conductors of all lines are further 
grouped in a tip field, a ring field or a denied 
service field. The connector sleeve conductors 
representing ring parties of flat rate lines, indi 
vidual lines and ring and tip parties of message 
rate lines are grouped in the ring field and the 
connector sleeve conductors representing tip 
parties of flat rate lines are grouped in the tip 
field. 
When an identifier seizes the common number 

and class circuit, the party identification previ 
ously made by the sender and registered in the 
identifier is effective to cause the common nun 
ber and class circuit to successively associate the 
tip fields of the groups of thousands number cir 
cuits with the detector circuits of the identifier 
if the party line test is indicative of the fact, that 
a tip party from a flat rate line has initiated 
the call or to successively associate the ring 
fields of the several groups of thousands num 
ber circuits with the detector circuits if the party 
line test has indicated that a ring party of a flat 
rate line or an individual line or either station 
On a two-party message rate line has initiated 
the call. The operation of one of the detector 
circuits during the party field test of any office 
unit, in response to the presence of the alter 
nating current signal on the secondary winding 
Of one of the thousands transformer coils is 
effective to cause a registration in the identifier 
of the thousands line group in which the calling 
line station is located. 
At the same time that the thousands identifi 

cation is being made, class identification can be 
Inade if the class portion of the common nun 
ber and class circuit is not being used by another 
identifier. For enabling the class identification 
to be made, as many transformer coils are pro 
vided as there are classes to be identified, the 
primary Windings of each of such transformer 
coils being connected through resistances and 
condensers with all of the first selector sleeve 
conductors apertaining to the allocated class and 
the Secondary windings of such transformer cois 
being connectable through the connector of the 
common class and number circuit to detector cir 
cuits of the identifier at the time associated with 
Such connector whereby a registration is made 
of the class of the calling line. The class regis 
tration may thus indicate whether the call is be 
ing Originated by a two-party message rate sub 
Scriber, by a coin station, by a local class sub 
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scriber or by an operator. If the calling line is 
One to which automatic ticketing service is de 
nied, its connector sleeve conductor is not con 
nected through the primary windings of hun 
dreds and thousands transformer coils as pre 
viously described but is connected through the 
primary winding of a denied service transformer 
coil, the secondary winding of which is associable 
With a, detector circuit through the Operation of 
the connector of the common class and number 
circuit for causing a denied service registration 
to be made in the associated identifier. In this 
case the directory number of Such line is not 
identified or registered. 
When the thousands group of the identified 

line has been registered in the identifier and the 
class identification has been completed, the con 
mon number and class circuit will be released 
and made available for the use of other identi 
fiers. The operation of the thousands group reg 
ister of the identifier is now instrumental in caus 
ing the operation of a thousands connector re 
lay in the thousands number circuit of the call 
ing office unit corresponding to the thousands 
group in which the calling line station was iden 
fied, which relay is effective to connect the iden 
tifier with the sleeve conductors of the thousand 
lines of that thousands group. The Operation. Of 
the thousands group connector relay is also ef 
fective after the completion of the hundreds 
group test to cause the operation of a thousands 
digit register and an office unit register of the 
identifier to register the thousands digit and Of 
fice unit designation of the calling Station. 

After the Operation of the thousands group 
connector relay, the secondary Windings of all 
of the ten hundreds transformer coils of the call 
ing office unit are associated with the ten de 
tector circuits one of which, corresponding to the 
hundreds group in which the calling station is 
located, will respond to the signal current and 
will cause the registration of the hundreds digit 
of the directory number of the calling station. 
When this registration has been completed, that 
one of ten hundreds connector relays allocated to 
the operated thousands connector relay corre 
sponding to the hundreds group in which the 
calling station line is located is operated to ex 
tend the connector sleeve conductors of the One 
hundred lines of that group through contacts (if 
the operated hundreds connector and thousands 
connector relays to one hundred conductors in 
each of which a condenser and resistance is 
serially inserted, which conductors are then con 
nected in groups of ten corresponding to the tens 
grouping of the calling station line to ground 
through the primary winding of ten transformer 
coils. The secondary windings of these tens 
transformer coils are connectable with the ten de 
tector circuits one of which corresponding to the 
tens group in which the calling station line is 
located will respond to the signal current and 
cause the registration of the tens digit of the di 
rectory number of the calling station. 
Upon the completion of the tens digit registra 

tion, one of ten units connector relays associated 
with the tens transformer coil corresponding to 
the tens group in which the calling Station line is 
located, is operated to connect the ten sleeve Con 
ductors of such tens group of lines through line 
test pads to the ten detector circuits one of which, 
corresponding to the terminal position of the 
calling station line in the Selected tens group, 
will respond to the signal current and cause the 
registration of the units digit of the directory 
number of the calling station. 
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6 
The office unit, thousands, hundreds, tens and 

units registrations thus made identify the call 
ing station on a connector terminal or directory 
number basis and may be employed to light 
lamps to display the calling line identification 
or, as disclosed, such registration may be trans 
ferred to registers in the Sender for controlling 
the ticket printer of the ticketing trunk to print 
Such calling office unit and line identification 
digits on the to ticket. 
The invention having been described in a gen 

era. Tanner, reference inay now be had to the 
following detailed description thereof taken in 
connection with the aggoinpanying drawings in 
Which: 

Fig. 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 
terminating 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 
lines 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. 1 and 2 and the first 
Selector SWitches of Fig. 4; discloses an operator's 
trunk circuit terminating in a first selector Switch. 
Of Fig. 4 and in the lower portioin thereof shows 
connecting relays and class transformer coils of 
the class and number circuit; 

Fig. 4 shows schematically trains of first, sec 
OEid aid third selector Switches over Which con 
lections inay be extended from the lines of the 

office units of Figs. 1 and 2 to a ticketing trunk; 
branches of the incoining 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 diagra.In showing how the several 
figures of the drawings should be arranged to 
disclose the conplete invention and, in the right; 
portion thereof, conductors interconnecting Figs. 
4 and 6; 

Fig. 6 shows an out-trunk secondary switch 
having access to a plurality of subgroups of auto 
natic 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; 

FigS. i0, 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 
COInition to the plurality of identifiers serving 
the Office building in which the office units of 
FigS. 1 and 2 are located; Fig. 10 and the upper 
portion of Fig. 11 showing four of the ten thou 
Salids transformer coils and the associated 
hundreds transformer coils; Fig. 1 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 showing two of the ten groups 
of thousands connector relays; 

FigS. i3 and 14 together with the lower portion 
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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 where 
by the class and number circuit has access to 
the thousands transformer coils of all of the 
thousands 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 showing in 
the lower portion thereof the number connector 
relays allocated to the identifiers which have ac 
cess to the line identification circuits of the SeV 
eral 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. 15 shows two of the 
tens transformer coils for identifying the tens 
groups and tens digits of calling lines, unitS 
identifying pads and Switching IrelayS for SucceS 
sively rendering different portions of the circuits 
of Figs. 10, 11 and 15 effective; Fig. i5 shows 
amplifier and detector circuits indicated by the 
boxes for detecting the presence of Signal cur 
rent on the line finder Seeve conductors and 
connector sleeve conductors of ainy 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 cur 
lent 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. 13; 
FigS. 20 and 21 show additional Control relays; 
Fig. 22 shows in the upper portion thereof register 
circuits for registering the office unit indentifica 
tion of the office unit in which a calling line 
terminates and in the lower portion thereof 
register circuits for registering the thousands 
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 ine; Fig. 
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 re 
lay circuits together with the tinning equipment 
disclosed 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 building; 

Fig. 29 shows the preference and lock-out cir 
cuits appertaining to the identifier-connector of 
Fig. 8, whereby any one of a pluraliity of senders 
may secure access to an idle one of a plurality 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 succes 
sively associating groups of sender registers with 
the ticket printer of Fig. 9; Fig. 33 showing 
groups of register relays for registering the 
thousands, hundreds, tens and units digits of a 
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calling line number transferred thereto from the 
registers of the associated identifier; Figs. 34 and 
35 showing groups of register relays for register 
ing 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 show 
ing the calling rate register relays and dial pulse 
counting, relays and other control relays; Fig. 39 
ShoWing the outpulsing circuit; Figs. 40 and 41 
showing the registers for registering the digits of 
the called line number dialed into the Sender foll 
lowing 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 a 
calling one of a B group of one hundred ticketing 
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 ticket 
ing 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; 

Fig. 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 hundredlines 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 portion 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 
SWitches of different hundreds groups for the 
two-party stations of the line and, therefore, each 
fiat rate party line Subscriber has a distinguish 
ing directory number. The line sleeve conductors 
of all lines have branches which are connected 
through Serially connected condensers and re 
sistances 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 
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office unit A terminate in the horizontal terminal 
strips of ten cross-connecting racks of which the 
racks 000, 00, 008 and 009 for the Nos. 0, 
1, 8 and 9 thousands group of connector sleeve 
conductors are disclosed in FigS. 10 and 11. Each 
such terminal may be cross-connected over the 
vertical strips of the racks to the primary winding 
of the denied service transformer coil 0:0 if it 
represents a subscriber to whom automatic ticket 
ing service is to be denied; or through the pri 
mary winding of the hundreds group transformer 
coil of the hundreds connector group in which 
the appertaining subscriber's line terminates, to 
the primary winding 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 HT0-GHTO, HT-CHT, HT8-0HT3 
and HT9-GHT9 and of a tip field of thousands 
transformer coils such, for example, as coils 
OTHT, THT-8THT and 9THT if the substa 
tion is a tip party substation of a two-party flat 
rate line; or through the primary winding of a 
hundreds group transformer coil of the hundreds 
connector group in which the appertaining Sub 
scriber's line terminates, to the primary winding 
of a thousands group transformer coil of the 
thousands group in which the appertaining line 
terminates of a ring field of hundreds trans 
former coils such, for example, as coils HR0 
OHR0, HR-OHRI, HR8-0HR8 and HR9 
HR9 and of a ring field of thousands trans 
former coils such as 6THR, THR-8THR, and 
9THR, if the substation is a ring party Substation 
of a flat 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. 
One hundred hundreds group connector relays 

are provided for each group of ten thousands 
number circuits, the connector relays 00, 9, 

2 and G9 of the Nos. 0, 1, 2 and 9 hundreds 
group of the No. 0 thousands group and the con 
nector relays it 90, 91, 92 and 99 of the 
Nos. 0, 1, 2 and 9 hundreds group of the No. 9 
thousands group being disclosed in Fig. 11. 

ihe branches of the sleeve conductors of the 
lines terminating in office unit B are connected 
to cross-connecting racks, transformer coils and 
appear in hundreds connector relays similar to 
those disclosed in Figs. 10 and 11 and are repre 
sented 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 23 OF-1230L, are the connector relays of 
the No. 0 thousands group of which relay 230F 
appertains to the first of the group of identifiers 
and relay 230L appertains to the last of the 
group of identifiers and relays 239F-239L are 
the 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 in 
cluded 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 
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10 
Selector Switch in which an operator's trunk ter 
minates being disclosed schematically by the 
wiper sets 400 to 403, inclusive, of Fig. 4. For 
further extending connections from calling lines, 
Second Selector SWitches disclosed Schematically 
by Wiper Sets (498 and 435 and third selector 
SWitches such as disclosed schematically by wiper 

. Set & 9 of Fig. 4 are provided. These selector 
SWitches may be of well-known step-by-step type 
and controlled directly 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 Sub 
Scriber desire a connection to a Subscriber's line 
Which terminates in the toll area, adjacent to the 
eXchange area in which the calling line termi 
nates. As disclosed, the ticketing trunk of Figs. 
7, 8 and 9 has branches which terminate in banks 
of first Selector SWitches Such as 400, other 
branches Which terminate in banks of second 
SelectorS Such as 404, other branches which ter 
ninate in the banks of third selector Switches 
such as 40 and still other branches which termi 
nate in the banks of rotary out-trunk Secondary 
switches Such as 660 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 commer 
cial use of the invention, however, a plurality of 
groups of ticketing trunks, for example, twenty 
groups of ten trunks each, might be required to 
handle the toll traffic and therefore Some of the 
groups of trunks Would be made accessible only 
from bank levels of first Selectors, other groups 
would be accessible only from bank levels of Sec 
ond selectors and Still other groups Would be 
made accessible from bank levels of third se 
lectors. Still other groupS might have incoming 
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 traffic to different parts of the toll area. 
Secondary out-trunk Switches are interposed be 
tWeen 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 406 
of Fig. 4. This selector may be of the type dis 
closed 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 900 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 cir 
cuit may be of the rotary step-by-step type. The 
out-trunk Switch 600 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 35 and 852 
of digit register 850 are advanced step by step 
in response to the operation of the stepping mag 
net 853 and are restored to normal by the opera 
tion of release Inagnet 854, the brushes 90 and 
902 of register 909 are advanced by stepping mag 
net 903 and are restored by release magnet 904, 
and the brushes of the register 950 and progress 
Switch 3250 are advanced step by step from their 
normal positions and are returned to their nor 
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mal positions by a further forward stepping 
movement. 
The ticket printing mechanism 960 associated 

with the automatic ticketing trunk may be of the 
type disclosed in Patent No. 2,309,688 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 hun 
dred ticketing trunks terminate and the other 
brush set has access to a lower bank of termi 
nals in which other control conductors from the 
same one hundred 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 from a second hundred of 
ticketing trunks terminate and a second brush 
set which has access to a lower bank of termi 
nals in which other control conductors of the 
second hundred trunks terminate. 

Since a trunk finder does not have sufficient 
brushes in both of its brush SetS to accommodate 
all of the control conductors required between a 
trunk and a sender, a plurality of additional 
trunk-sender connector circuits is provided, that 
shown in Fig. 47 having a multicontact relay in 
dividual to each sender and ten multicOntact re 
lays individual, respectively, to ten trunks. Ten 
of such circuits serve the A group of One hun 
dred trunks. Fig. 48 shows one of the ten similar 
circuits which serve the B group of one hundred 
trunks. Ten 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 multicon 
tact 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 Serve 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 identified by 
the numeral ) in Fig. 1 initiates a call for a 
toll connection to a Subscriber's line terminating 
in an Office of a toll area, to which the calling Sub 
Scriber is permitted acceSS by dialing. Upon the 
removal of the receiver from the Switchhook, an 
idle line finder having access to the calling line, 
such as the line finder tel, 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 call 
ing line loop to inform the subscriber that his line 
has been connected with a first selector 40 paired 
with the line finder O and that he may there 
fore commence dialing the digits of the wanted 
line number. 
It will first be assumed that the calling sub 

Scriber desires a connection. With a line whose di 
rectory number is MAR-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 40. The calling sub 
scriber upon hearing the dial tone therefore pro 
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12 
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 Se 
lector 4 is operated to elevate its brush Set to 
a position opposite the sixth bank leveland to 
then hunt over the terminals of this level in 
search of an idle ticketing trunk. It Will be as 
sumed 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 
terminal 48 of the branch of this trunk it finds 
no busy ground potential thereon and therefore 
the selector seizes the trunk. A circuit is there 
upon effective from the usual ground at the se 
lector (not shown) over the sleeve conductor 702 
of the trunk, through the lower winding of sleeve 
relay 73, the upper normal contacts of busy test 
jack 4, through the winding of relay 705 and in 
parallel therewith over the back contact of relay 
705 and through resistance 706, to battery. Re 
lay 3 operates from the low resistance battery 
thus supplied; prepares a locking circuit Over its 
upper winding and upper innermost front Con 
tacts to aforetraced ground on conductor 2; 
short-circuits its lower Winding and prepares a 
circuit over its lower front contact for a purpose 
to be later described. Relay 95 also operates 
and removes resistance 66 from the parallel con 
nection. With its winding. 
As soon as the talking circuit is cut through at 

the Selector 38, a circuit is established from 
ground through the upper winding of relay 707, 
the No. 2 upper normal contacts of relay 708, the 
No. 3 upper back contact of relay 709, the No. 2 
upper normal contacts of relay 7?), tip trunk con 
ductor F09, tip brush of selector 40 and of line 
finder foil, over the calling line loop through the 
Substation , thence returning over the ring 
brush of line finder of and of selector 40, rink 
trunk conductor 70, the No. 2 lower normal con 
tacts of relay, the No. 5 upper back contact of 
relay 09, the No. 1 lower back contact of relay 
68 to battery and ground through the lower 
Winding of relay 707. Relay 707 thereupon oper 
ates closing over its front contact a circuit for 
slow-to-release relay 7 which may be traced 
from ground over the No. 1 upper normal con 
tacts of relay 79, over the front contact of relay 
07 to battery and ground through the winding 

of relay 7 ?. Relay 7 if thereupon operates; es 
tablishes an obvious circuit for slow-to-release re 
lay 72; prepares over its inner upper front con 
tact a circuit for the stepping magnet 853 of the 
digit register 85) and for the slow-to-release re 
lay T3; connects ground from the lower No. 3 
back contact of relay 74 over its upper front 
contact and the No. 2 upper back contact of re 
lay 75 to the trunk finder start conductor 76 
which is common to ten trunks of the subgroup; 
establishes a connection from ground and battery 
through the winding of relay 7 5, the No. 3 up 
per back contact of relay 74, the lower front con 
tact of relay if to conductor 7 7 to mark the 
trunk as calling So that the started trunk finder 
Will stop on the terminals of such trunk, and con 
nects ground over its middle upper front Contact, 
the No. 5 upper back contact of relay 7.8, the 
normal contacts of jack e4, over the upper front 
contacts of sleeve relay 783 and through the lip 
per winding thereof to battery to hold relay 703 
Operated and Over the sleeve conductor 702 of the 
trunk to hold the selector 40. 
When relay 707 releases due to the Opening of 

the dialing circuit for the first pulse of the sec 
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ond office code letter A, the circuit for magnet 
853 and the circuit of relay : 3 previously pre 
pared by the operation of relay are completed 
from ground over the upper No. 1 normal Co 
tacts of relay 9, the back contact of relay it, 
the upper inner front contact of relay . , the 
normal contacts of off-normal contact springs 
855 of the digit register 35, the lower normal 
contacts of relay 3 to battery and ground 
through the winding of relay i. 3 and in parallel 
over the lower No. 1 back contact of relay 3 to 
battery and ground through the Winding of step 
ping magnet 353. Magnet 853 and relay i 3 both 
operate, relay 3 because of its slow-to-release 
characteristic remaining operated until the ter 
rhination of the impulse Series. Upon the first 
step advance of the register brushes 35 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 9. Since the 
second code letter dialed WaSA, tWO inpulses are 
transmitted in the inpulse Series and brushes 
85 and 852 are advanced to the Second terminal 
positions of their respective arcs. Upon the ter'- 
inination of this impulse Series relay 3 releases. 

In the meantine, however, the connection of 
ground to the trunk finder start conductor 8 
has caused the operation of the group start relay 
63; i, 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 ill 
termediate group being shown at SSI and the 
group relay of the first group being ShoWin at 
; 6: F. Ten similar group relays would be pro 
vided for the ten subgroups of the 3 group of 
One hundred additional trunks and associated 
with the B group of trunk finders one of which 
is disclosed Scheinatically in Fig. 45. Group re 
lay 4.6L upon operating connects ground over 
its inner lower contact to the level segments 3633 
of the vertical commutators S2 of all trunk 
finders of the A group having acceSS to the A 
group of trunks; connects ground to the trouble 
alarm circuit conductor 464 and causes the Op 
eration of the start relay 468 of the first idle 
trunk finder. The trunk finders are divided into 
preference subgroups in accordance With the 
subgroups 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 prefe's 
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 6 disclosed in Fig. 46 is the 

first finder of the last group of finderS allocated 
as first choice to the last subgroup of trunks to 
which the group relay 36 appertains. It Willi 
be assumed that this finder is idle and that there 
fore upon the operation of relay is 58: a circuit 
is established from ground over the back contact 
of relay is 695, the upper contacts of relay #68 Li, 
in-start conductor A638, over the middle normally 
closed contacts of the test and busy jack 67 
of the trunk finder 466, the inner upper normal 
contacts of relay 468 through the Winding of 
start relay 3633 to battery and ground. Relay 
463 upon operating connects ground Over its 
inner upper front contact to conductor 46E and 
causes the operation of the stepping relay 46 in 
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a circuit extending from ground over the inner 
lower front contact of relay 469, interrupter 
contacts of Vertical magnet 462, interrupter 
contacts of rotary magnet 463, lower winding 
of relay 46 to battery and ground over the in 
ner lower back contact of relay 4698. Relay 46 
Upon Operating causes the operation of the Werti 
cal stepping magnet 462 over a circuit extend 
ing from ground at the inner lower front con 
tact of relay 69, over the front contact of relay 
6.5 , the upper back contact of relay 464, 
through the Winding of magnet A62 to battery 
OVer the inner lower back contact of relay 43 (8. 
The brush shaft of the finder is thereby lifted 
One step placing the Commutator brush g65 on 
the first Wired Segment of the vertical Con 
mutator 682. The Vertical off-normal springs 
E6 are now operated to their alternate positions 
and the circuit of relay 6 is opened at the 
interrupter contacts of magnet 452. Relay 46 
now releases, in turn releasing magnet 462 
which in turn recloses the circuit of relay A6 f, 
relay 43 leOperating and causing the reopera 
tion of magnet 36A2. In this manner, magnet 
46E2 is repeatedly operated and released to ad 
vance the brush shaft upwardly step-by-step un 
til the commutator brush 6-5 engages the 
grounded segment 63 whereupon a circuit is 
established from ground on Such segment, over 
rush 465, through the lower Winding of relay 

46 3, over the interrupter contacts of rotary mag 
net is 3, through the lower winding of relay 46 
to battery and ground over the inner lower back 
contact of reiay 88. Relay 46 is thus held 
(perated to prevent further Stepping and relay 
é, ii, which is slow to operate, operates after an 
interVal Suficient to permit the Switch brushes to 
cease vibrating following the completion of their 
last Vertical Stepping movement and before they 
are started in their rotary stepping noverinent. 
When relay 464 operates, it locks in a circuit 

from battery over the inner lower back contact 
of relay A68, through the winding of magnet 
46 f2, through the upper Winding and inner upper 
front contact of relay 464 to ground at the inner 
lower front contact of relay 4609; opens at its 
inner lower back contact the circuit extending 
OVer the lower contacts of the off-normal springs 
46f 6 through the winding of release magnet 
487 and transfers the stepping circuit control 
of Stepping relay 6 from the vertical magnet 
A62 to the rotary magnet 463. With stepping 
relay A6 now operated, the circuit of the rotary 
magnet 463 may be traced from ground over the 
inner lower front contact of relay 4609, contacts 
of relay 46, upper front contact of relay 464 
through the winding of magnet 463 to battery 
and ground. Magnet 463 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 46 previously 
traced and the operating circuit thereof extend 
ing from ground over the inner lower front con 
tact of relay 4609, the interrupter contacts of 
magnet 4652, the interrupter contacts of magnet 
46 3, lower winding of relay 46 to battery over 
the inner lower back contact of relay 4608, 
whereupon relay 6 releases in turn releasing 
magnet, 463. Magnet 463 upon releasing rees 
tablishes the operating circuit of relay 46 
which in turn reestablishes the circuit of mag 
net 463 to advance the brush Sets another Step 
in the rotary direction. In this manner the 
brush sets are advanced step-by-step until the 
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test brush 468 encounters the test terminal 46f 9 
of the calling trunk. 

it has been aSSurned that the calling tirunk of 
Figs. 7, 8 and 9 appears in the last terminal set 
of the levels of the banks of the trunk finder col'- 
responding to the commutator segment 4353, 
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 5 of the trunk, upper No. 3 
contacts of relay 4, lower outer contacts of re 
lay 7, over conductor to the test terminal 
46f 9, thence over test brush 46.8, through the 
lower winding of relay 829, upper back contact 
of relay 4693, through the upper winding of re 
lay 46 to ground on conductor 46 G. Relay 
46 is held operated over this circuit to prevent 
further rotary stepping of the switch shaft and 
relay 4620 operates sufficiently to close its inner 
upper contacts thereby establishing a circuit 
from battery through its upper winding over such : 
contacts, the lower contacts of rotary naginet 
463, contacts of relay 46 , to ground over the 
inner lower contacts of relay 4899. Both of its 
windings being now energized, relay 4623 fully 
operates to extend control conductors 9 to 24, 
inclusive of the trunk, over brushes 462 to 4625, 
inclusive, of the trunk finder and upper Nos. 4. 
and 5 and lower Nos. 2 to 5 contacts of relay 462 
to conductors 462 to 4632, inclusive, extending 
to the sender; to cause the operation of relay 
4698 in a circuit extending from ground over the 
off-normal springs 43 f6, the No. 3 upper front 
contacts of relay 4.628 through the lower winding 
of relay 4888 to battery and ground; to connect 
Sender conductor A633 Over its lower No. 1 COIn 
tacts and brush 34 to conductor 4535. Which is 
multipled 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 46 and to pre 
pare a locking circuit for itself over its No. 1 
upper front contacts which will be effective fol 
lowing the operation of relay A588. 

Relay 4693 upon operating extends a connec 
tion from the trunk conductor over terminal i 
469 and brush 468, the upper No. 2 contacts of 
relay 4620 and the upper front contact of relay 
468 to conductor A.S. extending to the Sendel', 
completes the locking circuit of relay 4625) ex 
tending from battery through the upper Wind 
ing and No. 1 upper contacts of relay 4620, lower 
front contacts of relay 468 to ground on Conduc 
tor 430; disconnects the lower Winding of relay 
4629 from the test brush 46: $; transfers at its 
inner upper contact the in-start conductor. 4696 
from the Winding of start relay 699 to the out 
start conductor $652 and through the upper 
winding of relay 468 to battery at the upper 
back contact of relay 4636; at its inner lower 
back contact, removes battery from the lower 
Windings of relays 6 and AS4 and from the 
vertical magnet 462 and at its upper front Con 
tact shunts the upper winding of relay A3 . Re 
lays 46 f and 46 is now release and relay 468 
being slow to release, releases after an interval 
sufficient to allow ground to be applied to con 
ductor 460 by the sender to hold relay 462 and 
relay 75 of the trunk operated after relay A609 
has released. 
When relay 464 releases, the continuity of the 

10 

5 

20 

5 

5 5 

60 

70 

75 

16 
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 6.606 Will be ef 
fective to start the second trunk finder of the 
same Subgroup of finderS if it is idle, over a cir 
cuit extending from conductor 66 over the 
middle normal contacts of test jack 46 G7, the 
in her front contacts of relay 468, the lower nor 
mal contacts of relay 48 it, conductor 4652, the 
lower normal contacts of test jack 3807, the mid 
dile normal contacts of test jack A697, asso 
ciated With the Second trunk finder of the same 
trunk finder group, thence over the upper nor 
mal contacts of relay 683' to the start relay of 
such second finder corresponding to relay 4699. 
Had Such second finder of the subgroup of finders 
been busy and consequently if relay 4688' had 
been operated, the start circuit, just traced would 
be extended over the front contacts of this relay, 
the lower normal contacts of test jack 4607, the 
middle normal contacts of test jack 39' asso 
ciated with the first finder of the next subgroup 
of findel's Serving as second choice finders to the 
last subgroup of trunks and first choice to 
another subgroup of trunks, thence over the nor 
inal contacts of relay is 3' of Such finder to the 
start relay thereof. In a similar manner, the in 
start conductors $398, 463, 4633, etc. of the ten 
trunk SuibgroupS may be extended to start trunk 
finders in their allocated first choice subgroups 
of finders or in other choire subgroups of finders. 
When all finders are busy, all relays 4608, g568, 

etc. will be operated and consequently the par 
ailed circuits over which relays 4,339 and 4645 
are normally held operated will be opened. One 
of these parallel circuits may be traced from 
ground through the winding of relay 4339 over 
the lower back contact of relay 4338, upper nor 
mal contacts of test jagk 488, lower normal con 
tacts of relay 4636 to battery and ground through 
the winding of relay 464). With relays 4639 and 
(640 both released, a circuit is established for 
relay 48.95 extending from ground at the upper 
back contact of relay Gel) over the lower back 
contact of relay 4639 through the winding of 
relay 635 to battery. Relay A695 operates to 
close a circuit from ground over the normal 
Contacts of test key A643, the lowermost con 
tacts of relay 4605 and conductor 4642 to the 
traffic register and removes operating ground 
at its upper back contact from all group relays 
480 L, etc. This removes ground from any in 
start conductor 4835, etc. to permit an operated 
relay such as 4328 of any finder which may be 
come idle to release and to thereby make such 
finder available for use. When such relay re 
leases, relays 3339 and 33.39 again operate re 
leasing relay 4325 and thereby rendering the 
group relays 466 I, etc. again operable on in 
coming calls. 

Should any part of the chain start circuit 
disclosed in the right portion of Fig. 46 be 
Come croSSed with battery or ground, either 
relay 4639 or 4640 will release, depending upon 
Whether the conductor is crossed with battery or 
ground. If relay 339 releases indicating a cross 
to ground, a circuit will be established from 
ground over the front contact of relay 4640, 
over the upper back contact of relay 4639, thence 
in parallel through resistance A643 and lamp 
6644, over conductor 4647 to battery at the 
trouble alarm circuit. If relay 3630 releases in 
dicating thereby a cross to battery, a connec 
tion Will be established from ground over the 
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back contact of relay 4640 and the front contact 
of relay 4639, thence in parallel through resist 
ance 4.643 and lamp 4644 over conductor 4647 
to battery at the trouble alarm circuit. 
The test line jacks 4653 are common to the 

A group of one hundred trunks and are used in 
conjunction with the test jack 4607 individual to 
a trunk finder such as 4600 for making a routine 
test of such finder. Test key 464 is wired to 
the group relay 460 IF of the first subgroup of 
trunks and is operable to enable the testman to 
make a quick test of the start conductors and 
all trunk finders of the A group. Relays 636, 
4649, and 4650, key 465 and the eleventh rotary 
step springs 4648 in conjunction with relays 465, 
4639 and 4649 provide means for lighting the 
trouble lamp 46.46 and operating a trouble alarm 
relay in the trouble alarm circuit in the event 
one of the start conductors 4606, 4637, etc. be 
comes 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 
positions and release. Since these features are 
only incidental to the invention, no detailed de 
scription thereof is considered necessary. 
Had the calling trunk been in the Subgroup 

of a second or B group of one hundred trunks, 
a group relay 450 L, corresponding to one of 
the group relays 460 associated with the A 
group of trunk finders, would have been oper 
ated to cause the operation of the start relay of 
an idle trunk finder such, for example, as the 
start relay 4509 of the trunk finder 450 of Fig. 
45. It is to be noted that the finder 45) is 
paired with the finder 4600 and that the brushes 
of finder 450 are connectable to conductors 460 
and 4627 to 4633, inclusive, to which the brushes 
of finder 4600 are also connectable and which 
extend to a sender. In order therefore that it 
may not be possible to connect two trunks to a 
single sender over the brushes of the paired 
trunk finders 4500 and 4600, the finder 460 is 
made a preference finder and the start circuit 
for the paired finder 4500 is extended from 
ground at the contact of the group relay 450II. 
over conductor 4506, the inner upper normal con 
tacts of relay 4508, of the finder 4500, conduc 
tor 4654, over the lower back contact of relay 
469 of finder 4600, conductor 4655 through the 
winding of start relay 4509 of finder 4500 to 
battery. If the finder 4600 is in use, its relay 
A 609 will be operated and consequently the start 
circuit cannot be completed to start relay 4509 
of finder 4500. However, the start circuit will 
be extended over conductor 4654, the lower front 
contact of relay 4609, conductor 4656, over the 
inner upper normal contacts of relay 4508 of 
the first available finder of the B group, thence 
over the back contacts of the relay 4609 of the 
finder of the A group paired therewith to the 
start relay 4509 of such available finder, if the 
pair A group finder is not in use, or over a front 
contact of such relay 4609 and over contacts 
of similar relays 4609 and 4508 through the 
start relay 4509 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 
previously traced from battery through the Wind 
ing of relay 715 over conductor 71, relay 15 
operates and locks itself directly to ground ap 
plied over conductor 77 by the trunk finder 
and, at a later time, by the sender, over the No. 1 
under front contact of Said relay. As Soon as 
relay 713 releases following the completion of 
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the registration of the impulse series in the digit 
register 850, a circuit is completed for trans 
fer relay 709 which may be traced from bat 
tery through the winding of said relay over the 
lower No. 4 back contact of relay 710, the upper 
No. 3 front contact of relay if 5, the upper back 
contact of relay 73, the upper off-normal con 
tacts 855 of register 850, the No. 1 upper back 
contact of relay 80?, conductor 802, the lower 
normal contacts of off-normal springs 905 of the 
elapsed time register 900, the No. 1 lower back 
contact of relay 906 to ground over the normal 
position bank terminal and brush 95 of the 
elapsed time register 950. Thus, if the digit reg 
ister 859 has been set, the registers 900 and 95 
are in their normal or unset positions and a 
Sender has been associated with the trunk, the 
transfer relay 709 will be operated and pre 
pares a locking circuit over its lower No. 2 
contacts, conductor 725, the lower No. 2 back 
contact of relay 800, conductor 803, to ground 
at the upper No. 1 front contact of relay 7 0 
when relay if 0 later operates. With relay 709 
operated, the dialing circuit previously traced 
Over the calling line loop and through the wind 
ingS of relay 70 is disconnected from the Wind 
ings of Said relay and transferred to the se 
lected Sender as subsequently set forth, Relay 

now releases followed by the release of slow 
to-release relay 7, but with relays 5 and 
19 now operated, relay 72 is held operated 
over a circuit extending from battery through 
its Winding, conductor 28, over the lower No. 3 
contacts of relay 75 to ground over the upper 
No. 1 alternate contacts of relay 709. 
Should an idle sender not be connected to the 

trunk before the second train of impulses is 
received in the trunk, relays 75 and 709 Will 
not have operated and therefore when relay 7 OT 
releases on the first impulse of this digit series, 
a circuit will be established from ground over 
the upper No. 1 normal contacts of relay 709, 
back contact of relay 707, inner upper front con 
tact of relay 7, lower off-normal contacts 855, 
inner upper back contact of relay 73 to bat 
tery and ground through the winding of relay 
If 4. Relay i4 therefore operates, locks over 
its upper No. 1 contacts to ground over the up 
per front contact of relay 72; establishes an 
operating circuit for the cut-through relay TiO, 
extending from battery through the winding of 
relay O, Over the No. 2 upper contact of relay 

i? to ground at the upper front contact of re 
lay 72, said relay 74 locking over its lower 
No. 1 contacts directly to ground over the upper 
front contact of relay 2; prepares a paths 
busy tone circuit; removes starting ground at 
itS lower No. 3 back contact from the trunk 
finder start Conductor 76 and disconnects at its 
No. 3 upper back contact marking battery 
through the winding of relay 75 from conduc 
tor it. With relay 70 operated, the Wind 
ings of relay 77 are disconnected from the call 
ing line loop and the loop is extended over tip 
conductor 700, the upper No. 2 alternate con 
tacts of relay 70, conductor 726, the upper left 
Winding of repeating coil 804, the upper No. 4 
back contact of relay 805 to ground through the 
upper Winding of calling Supervisory relay 886, 
and over ring trunk conductor 70, the lower 
No. 2 alternate contacts of relay (), conduc 
tor 727, the lower left winding of coil 884, the 
upper No. 5 back contact of relay 805 to bat 
tery through the lower winding of relay 896. 
Relay 806 operates and closes a circuit for hold 
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ing relay T2 operated following the release of 
relays 7 OT and 7 which occurs upon the oper 
ation of relay 710, which circuit may be traced 
from battery through the winding of relay 72, 
over conductor 728, contacts of relay 806, con 
ductor 729 to ground over the inner lower front 
contact of relay 2. Relay 806 is thus under 
the control of the calling subscriber to control 
the release of the trunk. The paths-busy cir 
cuit is now completed from the source of tone 
current 30, over the No. 1 lower contacts of 
relay 4, over the tip trunk conductor 700 and 
the calling line loop, returning over the iting 
trunk conductor 7 Oi and thence as traced to 
battery through the lower winding of Super 
visory relay 806. 

It will be assumed, however, that an idle Sender 
is attached to the trunk prior to the receipt of 
the second impulse series in the trunk. Prior 
to the operation of transfer relay T69 a loop cir 
cuit is established from battery through the 
lower Winding of dial impulse responsive re 
lay 3800 over conductor 302, the lower No. 2 
back contact of relay 3200, conductor 30, up 
per back contact of reversing relay 3:00, lower 
back contact of relay 3i O3, conductor 3003, low 
er No. 3 back contact of relay 30, lower nor 
mal contacts of relay 3000, conductor 4627, the 
upper No. 5 contacts of relay 4620, brush 462 
of trunk finder 4600, conductor 79, the lower 
No. 1 normal contacts of transfer relay T09, 
resistance 731, No. 2 lower contacts of relay 
14, the lower No. 3 contact of relay 732, con 
ductor 20, brush 4622 of trunk finder 4600, 
upper No. 4 contacts of relay 4620, conductor 
4628, upper normal contacts of relay 3000, No. 3 
upper back contact of relay 300 t, conductor 3002, 
lower back contact of relay 300, conductor 304, 
upper back contact of relay 3200, conductor 305 
to ground through the upper winding of relay 
3800. Relay 3800 operates over this circuit and 
establishes a circuit from ground over its con 
tacts, the lower back contact of relay 380 to 
battery and ground through the winding of re 
lay 3802 which thereupon operates and locks 
through resistance 3803 and its lower front con 
tact to ground at the front contact of relay 3800 
and at its upper front contact closes an obvious 
circuit for slow-to-release relay 380. Relay 
380 upon operating connects ground over its 
lower front contact to conductor 460 to re 
place ground applied thereto by relay 4609 of 
trunk finder 4600 which latter relay releases 
after the trunk finder has found the calling 
trunk. Ground applied to conductor 460 by 
trunk finder start relay 4609 or sender relay 380 
causes the operation of off-normal relay 306 
which over its upper Nos. 1 to 4 contacts con 
nects ground to the off-normal conductors 30 
to 30, inclusive, over its lower Nos. 2, 4 and 5 
contacts connecting ground to the off-normal 
conductors 3 ft, 312 and 3.3 and over its 
lower No. 6 contacts connects battery over con 
ductor 34 to the windings of party test re 
lay 3004. 

In addition, relay 380 upon operating con 
nects ground over its upper front contact, Over 
conductor 3815 and the inner upper normal Con 
tacts of steering relay 4007 to battery through 
the winding of relay 4008. Relay 4008 thereupon 
operates and prepares circuits for the relayS 
400, 4002, 4004 and 4006 for registering the 
first impulse series dialed into the Sender. 

After the operation of transfer relay109, cont 
ductor 79 of the loop circuit previously traced 
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20 
through the windings of relay 38C, is connected 
over the lower No. 1 alternate contacts of relay 
T09 and the upper No. 2 normal contacts of re 
lay 7 0, to the tip trunk conductor ; 3. Con 
ductor 720, on the other hand, is connected over 
the lower No. 4 contacts of relay 9 and the 
lower No. 2 noirmal contacts of relay to the 
ring trunk conductor E3, whereby relay 3869 
is placed under the control of the calling Sub 
scriber. 

In response to the opening of the dialing cop 
for the first impulse of the third Code letter 
dialed, which has been assumed to be R and hay 
ing a nuinerical equivalent of '7, relay S39 re 
leases in turn releasing relay 3832, but relay 380 
being slow to release does not release during the 
transmission of the impulse series. With relay 
380 operated and relay 3352 released, a circuit 
is established from battery through the winding 
of slow-to-release relay 3834, the upper back con 
tact of Irelay 3803, conductor 388 to ground over 
the inner upper front contact of Irelay 380 . Re 
lay 3804 operates and establishes an operating 
circuit for relay 386 which may be traced from 
battery through the winding of relay 385 over 
the back contact of relay 38,36, lower back con 
tact of relay 385, the lower back contact of relay 
3862, conductor 3826, the lower alternate con 
tacts of relay 330i to ground on conductor 388. 
Relay 3895 upon operating locks itself in a cir 
cuit from batteify through its windiing, the back 
contact of relay 3896, the inner lower front con 
tact of relay 3855, through the upper winding 
of relay 3807 thence to ground on conductor 3826, 
closes a circuit from battery through the wind 
ing of relay 3832 over the inner upper back con 
tact of relay 380 and the inner upper front 
contact of relay 385 to the front contact of re 
lay 3800, which becomes effective when relay 
3800 again operates and prepares a locking cir 
cuit for relay 3802. Relay 363 does not oper 
ate in the locking circuit of relay 3335. At the 
end of the first impulse, relay 333 again oper 
ates in turn completing the circuit of relay 3392 
Which operates if relay 3865 has operated. Re 
lay 3802 upon operating 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 3895, the upper back con 
tact of relay 3807 to ground at its own upper 
front contact; at its lower back contact opens 
the shunt around the upper winding of relay 
3807 Which thereupon operates in the locking 
circuit of relay 3805 and opens the operating cir 
cuit of relay 3803. When relay 386 releases at 
the beginning of the second impulse, relay 3802 
again releases since its locking circuit has been 
Opened by the operation of relay 3S3; recloses 
the circuit of relay 380 and establishes an op 
erating circuit for relay 3863, extending from 
battery through its winding, through the lower 
Winding and front contact of relay 3807, over its 
OWn lower back contact to ground on conductor 
3826. Relay 3606 now operates and relay 3807 
is held operated but the circuit for relay 3805 is 
opened at its contacts and relay 3805 thereupon 
releases preparing a circuit from battery through 
the Winding of relay 3802 over the inner upper 
front contact of relay 3807, the inner upper back 
contact of relay 385 to the front contact of re 
lay 3800, which becomes effective upon the re 
operation of relay 3800 at the end of the second 
impulse. Relay 3802, upon reoperating, locks 
over the inner upper front contact of relay 3807, 
the upper back contacts of relay 3805, the upper 
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front; contact of relay 3807 to ground OWe its own 
upper front contact; opens the circuit of relay 
388 and opens the circuit previously traced 
through the Winding of relay 386 and the lower 
winding of relay 380, whereupon these relays 
release. Subsequent odd and even impulses cause 
relays 3895, 3897 and 3806 to operate as just 
described, relay 385 operating on each Odd im 
pulse and releasing on each even impulse. Relay 
384 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 3899 to 384, 

inclusive, are provided. When relay 38C5 oper 
ates on the first dialed impulse, it operates relay 
389 in a circuit from battery through its wind 
ing, over the upper back contacts of relays 383, 
382, 38 and 380, over the lower front contact 
of relay 385 to ground on conductor 3826. Re 
lay 389 upon operating locks over its lower front. 
contact and the inner lower normal contacts of 
relays 389 to 383, inclusive, to ground on con 
ductor 3826. Relay 3809 also establishes a cir 
cuit from battery through the upper winding and 
lower normal contacts of relay 386, conductor 
38, inner upper and lower front contacts of 
relay 43, conductor 388 to ground at the upper 

Relay 386 upon front, contact of relay 3809. 
operating locks through its upper winding and 
lower alternate contacts over conductor 389, 
lower back contact of relay 400 to ground on 
conductor 3808; prepares a locking circuit 
through its lower Winding and inner lower front 
contact which becomes effective upon the sub 
sequent release of relay 3804 and prepares a 
circuit over its upper front contact for operating 
steering relay 400 following the release of relay 
38. 
When relay 38.5 releases upon the receipt of 

the second in pulse, it closes a circuit for count 
ing relay 38 extending from battery through 
its winding, the inner upper front contact of re 
Jay 3869, the lower back contact of relay 385, 
to ground on conductor 3826. Relay 38 there 
upon operates, locks over its lower alternate con 
tacts and the chain locking contacts of relays 
38 to 383, inclusive, previously traced to 
ground and opens the locking circuit of relay 389 
which thereupon releases. In a like manner on 
the third, fourth and fifth impulses, relays 38 , 
382 and 33 3 operate and each of these relays 
upon operating locks, releases the previously op 
erated relay and prepares the operating circuit 
for the succeeding relay. When relay 385 re 
leases on the sixth impulse, relay 38.4 operates, 
locks over its inner lower front contact to ground 
on conductor 3826 and prepares an Operating cir 
cuit for relay 389. Relay 38f3 does not release 
at this time. When relay 385 operates on the 
seventh impulse, a circuit is established from bat 
tery through the winding of relay 3899, over the 
lower front contact of relay 384 and the upper 
back contacts of relays 38 2, 38 and 389, the 
lower front, contact of relay 3805 to ground on 
conductor 3825. Relay 389 now operates; at its 
lower back contact opens the locking circuit of 
relay 38 3 which now releases; prepares the op 
erating circuit of relay 380 and with relay 38f3 
released, locks itself over its lower front contact 
over the inner lower normal contacts of irelays 
380 to 33 3, inclusive, to ground on conductor 
3826. On the eighth, ninth and tenth impulses, 
relays 38 , 38 and 382 operate and lock in 
the manner previously described for the Second, 
third and fourth impulses. The counting relays 
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22 which are operated following each impulse are 
tabulated in the following table: 

TABLE 

Counting 
Relays 

Operated 
Pulse 

384; 3813 
38:4; 3809 
3814; 38.10 
3814; 381. 

- 3814; 3812 

As these counting relays operate and release 
in response to the impulses of a digit series, the 
relays of the register associated therewith are ac 
cordingly operated and released. With steering 
relay 48 operated when counting relay 339 
operated in response to the first dial impulse, a 
circuit was established from battery through the 
lower winding of register relay 400, the inner 
lower front contact of relay 4008, over conductor 
38 8 to ground at the upper contact of relay 
389. Relay 400 therefore operated and re 
leased upon the Subsequent release of relay 3859. 
When counting relay 380 operated in response 
to the Second dial impulse, a circuit was estab 
lished from battery through the upper winding. 
of relay 42, middle upper front contact of re 
lay 4098 over conductor 382 to ground at the 
upper contact of relay 38. Relay 42 there. 
fore operated and released upon the subsequent 
release of relay 380. When counting relay 38 
Operated in response to the third dial impulse, 
the circuits previously traced through the Wind 
ings of register relays 400 and 4002 and over 
conductors 38f3 and 382 were closed at the up 
per front contacts of relay 38 f, thereby operat 
ing both relays 40 and 4002 and Which then 
released upon the subsequent release of relay 38 . 
When counting relay 382 operated in response 
to the fourth dial impulse a circuit was estab 
lished fron battery through the upper winding 
of register relay 44 over the next-to-inner lower 
contact of relay 98, conductor 3822 to ground 
over the upper front contact of relay 382. Re 
lay C4 therefore operated and released upon 
the Subsequent release of relay 382. When 
counting relay 383 operated in response to the 
fifth dial impulse, the circuits previously traced 
for register relays 4 and 404 were completed 
Over conductors 388 and 3822, the upper front 
contacts of relay 383, the upper back contact, 
of relay 384 to ground on conductor 385. Re 
lays 4 and 44 both operated and then re 
leased upon the Subsequent release of relay 333, 
When counting relay 384 operated in response 
to the sixth dial impulse, the circuit of register 
relay 4006 was established from battery through 
its Winding, over the next to lower contact of 
Irelay 8, conductor 3823, the upper front con 
tact of relay 384 to ground on conductor 385. 
Relay 4006 therefore operated and locked over 
its No. 1 upper contact to ground on conductor 
385. When counting relay 3809 again operated 
in response to the Seventh dial impulse the cir 
cuit of register relay 400 was again established 
for the operation of said relay. Relay 498 re 
leased upon the Subsequent release of relay 389. 
Upon the operation of counting relay 38 in re 
sponse to the eighth dial impulse, the circuit of 
register relay 4002 was again established to op 
erate said relay which then released upon the 
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subsequent release of relay 38. When count 
ing relay 38: again operated in response to the 
ninth dial inpuse, the circuits of register relayS 

and 452 were again established to operate 
said relays, which released upon the Subsequent 
release of relay 382. Finally when counting re 
lay 33-2 again operated in response to the tenth 
dial pulse, the circuit of register relay 44 was 
again established to operate Said relay. When, 
however, relay 3304 released at the end of the 
digit series, it established a locking Circuit for 
any register relay that was at the time Operated. 
The following table indicates the register relayS 
of the dial impulse registers 40, 450, 820, 4 is 
and it which are operated to register any digit, 
the table being specific to register 4009. 

TABLE II 

Register Relays 
Digit Operated 

4001 
4002 
400; 4002 
4004 
4001; 4:004 
4006 
4006;4001 
4006; 4002 
4006; 4001; 4002 

III------------------------------ 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 3804 releases, counting relays 3809 
and 384 Will be operated and register relayS 
4 and 46 Will be operated in Consequence 
thereof. When relay 3804 releases a locking Cir 
cuit will be established for register relay 400 
from battery through its upper winding and inner 
upper front contact, over the lower front contact 
of relay 48, conductor 3824, upper front con 
tact of relay 386, to ground on conductor 3826. 
Register relay 4006 locks upon its operation to 
ground on conductor 385 as previously described. 
The locking ground for relay 400 also causes 
the operation of steering relay 400 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 4008 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 4007 also establishes a circuit from ground 
over its lower contacts, the inner upper normal 
contacts of steering relay 40?, to battery through 
the Winding of steering relay 408. Relay 40 8 
now operates to associate the operating Windings 
of the relays of register 400 with the counting 
relay contacts preparatory to registering the sec 
ond dialed digit received in the Sender. 
When relay 400 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 3804 until the latter relay reoper 
ates at the beginning of the next dial impulse 
series. When relay 3804 again operates, relay 
386 releases and, at its upper back contact, pre 
pares a circuit for operating steering relay 407. 
In the manner previously described, the counting 
relay 3809 is operated in response to the receipt 
of the single impulse of the second series received 
in the sender and connects ground over conductor 
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388, the inner lower front contact of steering 
relay 408 to battery through the lower winding 
of relay 40 which operates. Since, as assumed, 
this series of impulses comprises but a single 
impulse for the thousands digit 1, relay 384 
releases following the transmission of Such in 
pulse and establishes a circuit from ground Over 
its lower normal contacts, the upper back con 
tact of relay 38 6, conductor 3325, the lower con 
tacts of steering relay 408, the inner upper Con 
tact and upper winding of register relay 40 to 
battery. This locking ground also causes the 
operation of steering relay 487 which locks Over 
its inner upper alternate contacts to ground at 
the lower front contacts of relay 907, extends 
this locking ground to the locking circuit of 
register relay 4, and opens at its inner upper 
normal contacts the operating circuit of relay 
408 which now releases to disconnect the Oper 
atting Windings of the relays of register 400 from 
the counting relay contacts. Relay () also 
establishes a circuit from ground OVer its lower 
front contacts and the inner upper nonal Con 
tacts of steering relay 402, to battery through 
the Winding of steering relay 4028 which oper 
ates to connect the operating windings of the 
relays of the register 4.29 with the contacts of 
the counting relays preparatory to registering 
the next dialed digit. Had the previous digit 
been of Some other value, the counting relays and 
relays of register 28 would have operated 
and released in the manner previously described 
in connection with the first received digit Series, 
and if register relay 4, 6 had been operated it 
would have locked over its own inner upper front 
contact and the lower front contact of Steering 
relay 497 to ground. 
Impulses for the third digit series received 

cause the Operation and release of the counting 
relays and the relays of register 492 in the man 
ner previously described in connection with the 
first received digit series, relay 388 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 38 in response to the third and last in 
pulse of this series and the consequent operation 
of relays 482 and 3622 of register 402C. The 
Operating circuits for these relays extend from 
ground placed on conductors 388 and 392 by 
counting relay 38, over the inner lower and 
uppermost front contacts of steering relay 4028 
to battery through the operating winding of reg 
ister relays 462? and 422. The operating ground 
placed On conductor 38 8 by the operation of 
counting relay 3809 in response to the first im 
pulse of this series also extended over the inner 
upper front contact of relay 4923, conductor 38 
through the lower normal contacts and upper 
Winding of relay 38 : 6 to battery thereby causing 
relay 386 to operate and lock over its lower 
alternate contacts, conductor 389, the upper 
front contact of relay 47 and the upper back 
contact of relay 42 to ground on conductor 
3808. When relay 3804 releases at the end of 
the impulse series, a further locking circuit is 
established for relay 386 from ground on con 
ductor 383 over the lower normal contacts of 
relay 384, the inner front contact and lower 
Winding of relay 386 to battery. This locking 
ground is extended over the upper front contact 
of relay 386, conductor 3824, the lower front 
contact of steering relay 4028 through the inner 
lipper front contact and upper winding of regis 
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ter relay 42, to battery and through the inner 
lower front contact and lower winding of register 
relay 422 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; to 
extend its locking ground to the locking Windings 
of operated register relays 402 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 420 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 conductor 429 and 
the inner, upper normal contacts of steering relay 
407 to battery through the Winding of steering 
relay 48. Relay 408 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 400 in the man 
ner previously described in connection with the 
first received digit series, relay 384 reoperating 
upon the receipt of the first impulse of the series 
to release relay 386. 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 inpuise of the series and the con 
sequent operation of relay 404 of the register 
400. The operating circuit for this register relay : 
extends from ground placed on conductor 3822 
by counting relay 382, over the middle upper 
front contact of steering relay 468 to battery 
through the upper winding of register relay 44. 
When relay 339A releases at the end of the in 
pulse series, at which time register relay 404 is 
energized, a circuit is established from ground 
Over the lower normal contacts of relay 3384, the 
upper back contact of relay 386, conductor 3825, 
the lower front contact of relay 48, through 
the inner OWeir front contact and lower Winding 
of register relay 34 to battery for locking relay 
44 operated and through the winding of steer 
ing relay which now operates; locks itself 
gover its inner upper alternate contacts to ground , 
Over conductor 29 and the lower front contact 
of relay 2; extends its locking ground to the 
locking Winding of register relay AO4; opens the 
'Operating circuit of steering relay 43 at its 
inner upper contacts, which relay thereupon re 
leases to disconnect the operating windings of 
the relays of the register 4 from the contacts 
of the conting relays and establishes a circuit 
from ground Over its lower front contact, the 
inner upper normal contacts of steering relay 
A , to battery through the winding of steering 
relay 4: 8 for operating relay 48 to connect 
the operating windings of the relays of register 
4 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 in the manner 
previously described in connection with the first 
impulse series received, relay 3804 reoperating 
upon the receipt of the first digit of this series 
and releasing after the last. When counting 
relay 389 operates upon the first impulse of this 
Series to connect ground to conductor 388, with 
steering relay if 8 operated, the circuit is ex 
tended over the inner upper and lower contacts 
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26 
of relay 48 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 38 9, the next to lower front 
contact of relay 4 OT and over the upper back 
contact of relay 47 to ground on conductor 
3808. It has been assumed that five impulses 
for the dialed units digit 5 are transmitted in 
this impulse Series causing the operation of 
counting relay 383 in response to the fifth and 
last impulse and the consequent Operation of 
relays 4 and 44 of register 40. The oper 
atting circuits for these two relays extend from 
ground placed on conductors 388 and 3822 by 
counting relay 383, over the inner lower and 
middle upper front contacts of relay 48 to bat 
tery through the Operating windings of these 
register relays. When relay 3804 releases at the 
end of the impulse series, a further locking cir 
cuit is established for relay 386 from ground On 
conductor 3808 over the lower normal contacts of 
relay 3804, the inner front contact and lower 
Winding 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 48, the inner upper front Con 
tact and upper winding of register relay 4 to 
battery and through the inner lower front Con 
tact and lower winding of register relay 44 to 
battery to lock these register relays in their oper 
ated condition. This locking ground also causes 
steering relay 47 to operate, lock itself over 
its own inner upper front contacts to ground On 
the lower front contact of relay 407; to extend 
its locking ground to the locking circuit of the 
operated register relays 4 and 44; to Open 
the circuit of relay 48 which now releases to 
disconnect the operating windings of the relays 
of the register 40 from the contacts of the 
counting relays and at its upper back contact 
to open one locking circuit of relay 386. 
When it is not known definitely whether a six 

or a seven-digit number is to be dialed, the 
Sender-delay relay 35 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 402 and relay 
A300 if the first digit registered in the Sender is 
the hundreds numerical digit, and relay 4300 has 
therefore been operated, and may be traced from 
battery through the winding of relay 36, upper 
back contact of relay 37, middle upper front 
contact of relay 35, conductor 38 of the cable 
39, the lower No. 1 front contact of relay 4300 
Over conductor 4029 to ground at the lower front 
contact of relay 402. The circuit for operating 
relay 36 is under the control of Steering relay 
4 07 and relay 430 if the first digit registered 
in the sender is the thousands digit and relay 
43 has therefore been operated. This circuit 
may he traced as previously to conductor 3f 8, 
thence over the lower No. 1 front contact of relay 
430?, over conductor 49 to ground at the lower 
front contact of relay 4 fo. The operation of re 
lay 3 6 closes a circuit from ground over its 
lower contact and conductor 320 to a sender 
timing circuit which starts a four-second timing 
intervai. If the calling Subscriber starts to dia 
the fifth numerical digit before the expiration 
of this interval relay 37 operates in a circuit 
from battery through its winding, upper back 
contact of relay 32, upper front contact of re 
lay 3, 5, conductor 322 of cable 39, lower No. 2 
contact of relay 4300, conductor 4030, middle 
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upper front contact of relay 4021 to ground on 
conductor 3820 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 43G, conductor 420, the middle upper 
front contact of relay 497 to ground. On Con 
ductor 3820 if the first digit registered in the 
sender is the thousands digit. Relay 3, 7 upon 
operating locks over its inner upper front con 
tact to ground on conductor 39 and at its upper 
back contact opens the circuit of relay 36 to 
cancel the timing. If the SubScriber does not 
start dialing within the timing interval, Irelay 
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 upper winding of relay 32, the 
front contact of relay 3 f6 to conductor 323 and 
the call proceeds as a four-digit numerical nun 
bel. 
When relay 37 operates, relay 329 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 32 extends from battery 
through its winding, conductor 3202, 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 
to1' 3.28, over the upper front contact of steering 
relay 47 to ground on conductor 3808, 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 439 
and 437 and the no-Sender delay relay 325 are 
operated, the circuit of relay 32 extends as 
traced over conductor 3202, thence over the upper 
No. 6 front contact of relay 430, conductor 326 
of cable 39, the upper No. 2 front contact of 
relay 3f25, over conductor 329 and the upper 
front contact of steering relay 407 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 3, 5 if at 
the time operated, over conductor 328 and the 
upper front contact of steering relay 4f7 to 
ground on conductor 388 or to ground over the 
lower front contact of relay 32 at the end of 
the timing interval. 
the Sender is a hundreds digit and relays 439 
and 4398 and the no-sender delay relay 325 are 
Operated, the circuit of relay 320 f extends as 
traced over conductor 3202, the upper No. 5 con 
tacts of relay 4300, conductor 327 of cable 3 9, 
the upper No. 3 contacts of relay 325, conductor 
330, over the upper front contact of steering 
relay 427 to ground on conductor 3808, or as 
traced to conductor 3 27, thence over the lower 
No. 3 contact of sender-delay relay 35 if at the 
time operated, conductor 329 to ground at the 
upper front contact of steering relay 497 or to 
ground at the inner lower front contact of relay 
32 at the end of the timing interval. Relay 
320 upon operating 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 
ground over the lower No. 2 back contact of relay 
788, conductor 746, through the winding of trunk 
connector relay 4700 individual to the calling 
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trunk, conductor 722, brush 4624 of the trunk 
finder, the lower No. 3 contact of relay 4620, con 
ductor 4630, over the lower No. 3 back contact 
of relay 3095, through the windings of the three 
position polarized relay 3068, the upper No. 4 
back contact of relay 3005, through resistance 
3.29, to battery thereby operating relay 393. 
Relay 3838 operates in this circuit but relay 4793 
does not. Relay 3C 08 upon operating its lower 
contacts caused the operation of relay 30 ft) in a 
circuit from battery through its winding to 
ground over the lower front contact of relay 398. 
Relay 3 then locked over its upper No. 1 front 
contact to ground applied to conductor 3.03 by 
the operation of relay 396 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 399, through resistance 302 to ground 
for preparing relay 3004 for operation. A cir 
cuit was also established by the operation of 
Irelay 365 for party test start relay 39 over 3, 
circuit frolin battery through its winding, ovel 
the lower No. 1 normal contacts of relay 3033 to 
ground applied to conductor 337 by the op 
eration of relay 306. Relay 360 upon opera 
ting bridged at its upper No. 5 contacts the up 
per back contact of relay 3000, bridged at its lowei' 
No. 4 contacts the lower back contacts of relay 
33 and established a circuit fron battery on 
conductor 3 4 through the lower winding of 
relay 304 and inner alternate contacts of relay 
39, over the lower No. 5 back contact of relay 
33G6, to ground on conductor 3 3. Relay 3894 
upon operating establishes a circuit from ground 
on conductor 3? O over its front contact, the 
upper No. 4 front contact of relay 309 f to hat 
tery through the winding of slow-to-release re 
lay 3667 which thereupon operates and estab 
lishes an obvious circuit for relay 303 which 
also operates. 
When relay 3804 operates at the start of the 

first digit to be registered in the Sender, it es 
tablishes a circuit for relay 365 which Inay he 
traced from battery through its winding and up 
per No. 1 normal contacts, over the lower No. 1 
contacts of relay 30 f6, conductor 33, the upper 
front contact of steering relay 4908, conductor 
3820 to ground over the upper contact of relay 
388. Relay 3095 upon operating locks over its 
upper Wo. 1 alternate contacts to ground on con 
ductor 37 and transfers at its lower No. 1 con 
tacts the operating circuit of relay 309 from 
ground on conductor 3f 07 controlled by off-nor 
mal relay 306 to ground placed on conductor 
3 by relay 3894 over the lower Nos. 1 and 2 
contacts of relay 30 fe. When relay 3894 re 
leases at the end of the first digit series, it re 
leases relay 388 which in turn opens the operat 
ing circuit of slow-to-release relay 303. Since 
irelay 3038 cannot release until relay 3897 re 
leases during the interdigital pause between the 
first and Second digit, the lower Winding of relay 
364 is presented to the tip and ring conductors 
of the calling line until relay 300 releases, over 
a circuit from battery through the lower wind 
ing of relay 3004, the inner normal contacts of 
relay 399, the inner alternate contacts of relay 
33 to conductors 4627 and 4.628 and thence as 
traced to the tip and ring conductors of the 
Calling line. If, as a SSumed, the tip party Sub 
station 99 is calling, there will be a connec 
tion to ground through the winding of the ringer 
at such substation and relay 3004 should, there 
fore, be held operated from this substation 
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ground over conductor 4627. When relay 390 
releases approximately .05 to .10 second after re 
lay 30 releases, it closes a locking circuit for 
relay 304 if relay 304 has remained operated 
from the tip station ground, over a circuit from 
battery, through the lower Winding of reiay 34, 
over the lower back contact of relay 38 through 
the winding of relay 33 and the front con 
tact of relay 34 to ground on conductor 3. 
Relay 33 operates in this locking circuit and 
establishes a circuit for relay 33 froin battery 
through its lower winding, conductor Si32, lower 
No. 2 back contact of relay 388, front contact 
of relay 363, upper No. 5 front contact of relay 
30, lower No. 2 front contact of relay 3355 to 
ground at the upper back contact of relay 36. 
Relay 33 operates and locks in a circuit from 
battery through its upper Winding and inner 
upper front contact to ground on conductor 398 
to register a tip party call. 
leased when its winding was connected to the 
conductors of the calling line because of no direct 
ground encountered thereon, it remains released 
and with relay 33 not therefore Operated a ring 
party call will be registered. 'ihe tip and ring 
conductors of the dialing loop are handies over 
continuity contacts of relays 3968 and 3: in 
order not to introduce any false operation of the 
impulse responsive relay 38 (E. During the time 
relay 34 is presented to the calling line, relay 
38) is held operated in a loop circuit extending 
from battery through its lower No. 2 winding 
Over conductor 32, lower back contact of relay 
3200, conductor 30, inner upper back contact 
of relay 30, lower norinal contacts of relay 
303, conductor 353, then through resistance 
34, over the lower No. 2 back contact of relay 
3 to ground at the outer front contacts of 
relay 300. 

Seiaure of an idle identifier 
The first digit dialed in the Sender may be the 

last letter of a three-digit office code, the first or 
thousands digit or the Second Or hundreds digit 
of a numerical number depending upon whether 
the tanden ticketing trunk Was Selected from the 
bank of a first, Second O' third Selector. In Order 
to determine the classification of the first digit 
registered in the Sender, the Sender communi 
cates With an identifier Which has access to the 
Selectors in Such a manner that it Cain recon 
struct the office code dialed by the Subscriber and 
give this information to the Sender. When 
the first digit has been received in the sendsr and 
Steering relay has operated, a circuit is 
closed for the preference relay of the first avail 
able identifier. It Will be a SSurred that the first 
identifier disclosed in FigS. 15 to 27, inclusive, 
has been constituted the first preference identifier 
to the Sender disclosed in FigS. 28 to 43, inclusive, 
by the cross-connection of terminal 292 to the 
terminal. 292 in Fig. 29 and that this identifier 
is at the time availabie. A circuit is therefore 
effective from ground through the identifier 
preference relay 29 CF allocated to this identifier 
and to the No. 0 sender, over the upper back con 
tact of the identifier busy relay 233 SF allocated 
to this identifier and to the No. O Sender, Over the 
strapped terminals 232E and 252, conductor 23.22, 
the back contact of relay 323, the No. lower 
normal contacts of relay 324, conductor 325, 
upper front contact of relay 5, conductor $32, 
back Contact of relay 326, through resistance 
32 to battery. Relay 29 F thereupon operates, 
locks to ground Over its lower alternate contacts; 
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O 

5 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

5 

30 
removes operating ground for preference relays 
290 E to 299E inclusive allocated to the same 
identifier and to all other SenderS SO that no 
other Sender may cause the seizure of this identi 
fier; and establishes a circuit from ground over 
the upper normal contacts of preference relay 
299F, thence in series over the upper normal 
contacts of other preference relays allocated to 
the same identifier, Over the upper front contact 
of relay 29 OOF, conductor 2923, through the wind 
ing of connector relay 2800F allocated to the first 
identifier, to battery and ground. Relay 233 SF 
thereupon Operates to extend control conductors 
from the Seized Sender to the first identifier and 
closes an obvious circuit through the winding of 
relay 280 F which operates to extend further 
Control Conductors. 
Had the first identifier been busy then its busy 

relay 2930F would have been operated and the 
circuit previously traced over conductor 2922 
would have extended over the upper front contact 
of relay 293 OF 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 
identifier. If it should be aSSumed that all identi 
fierS except the last are busy then this circuit Will 
extend over the upper back contact of relay 233 
through the Winding of the preference relay 
2900 of Such identifier to ground Over the normal 
contacts of preference relay 29.9L of Such identi 
fier allocated to the last Sender. It is to be noted 
that the last identifier is the first choice prefer. 
ence 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 common channel of access to ali 
identifiers. 
With connector relay 2800F operated a circuit 

is established from ground over its No. 3 contacts 
and conductor 2 to battery through the wind 
ing of relay 270 of the identifier. This relay 
Operates and connectS ground to conductors, such 
as 202 of the cable 2703, extending to the upper 
windings of all busy relays 2930F to 29-39F al 
located to the first identifier and thence through 
Such relays to battery as illustrated in connection 
with relay 2939F and all such busy relays there 
fore operate with the exception of relay 2933F 
Whose upper Winding is shunted over conductor 
2924 and the No. 1 contacts of relay 28 F to 
ground. Relay 2809F also establishes a circuit 
for preparing the timing circuit of Fig. 27 ex 
tending from ground over its No. 2 contacts, coin 
ductor 26, over the lower back contact of Irelay 
204 to battery through the winding of start relay 
275 which thereupon operates and locks over its 
upper No. contacts to ground on conductor 
276. Relay 205 upon operating completes an 
obvious circuit for relay 24 and the atter relay, 
upon operating, primes the timing circuit 273 
to measure an over-all holding period for the 
identifier during which period it should com 
plete all of its functions. This priming circuit 
may be traced from 130-volt source 2784 of posi 
tive potential, over the inner upper contacts of 
relay 24, through resistance 279E, over the up 
per contacts of relay 2794 and resistance 25 93 
to ground through the condenser 27 SC. After 
approximately nine Seconds condenser 2, SC Wii 
become fully charged if the identifier has not been 
dismissed and the potential applied froin the 
source 2784 through resistance 2779B will be ap 
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plied through resistance 2779D to the control 
Cathode of the tube of the tinner. Since ground 
potential is applied over the No. 3 front con 
tact of relay 205 and over the normal contacts of 
anode relay 2779A to the other cathode of the 
tube, the tube will fire across its cathode gap 
discharging the condenser 279C and will operate 
anode relay 27, 9A in a circuit from ground on 
the right cathode of the tube acroSS the gap be-, 
tween Such cathode and the anode, through the 
lower winding of anode relay 29A to battery 
284. Relay 2779A locks over its upper winding 
and upper alternate contacts to ground Over the 
No. 3 front contact of relay 2705, extinguishes the 
tube and closes a major alarm circuit over its 
lower contacts. This alarm circuit is raintained 
until the identifier is released as indicated by the 
release of relays 27 04 and 2705. 
Relay 2, G4 upon operating also primes the tira 

ing circuit 2786 to measure a period during which 
the identifier awaits the operation of an identi 
fiel' trunk connector. This tinning circuit inlay 
be traced from battery 2784 over the inner upper 
contacts of relay 24, through resistance 280E, 
the inner lower contacts of relay 2784, conductor 
3853, the back contact of relay 2022, conductor 
2353, through resistance 2780B and condensei 
28C to ground. After approximately 3.4 of 
3. Second condenser 280C will become fully 
charged if the identifier trunk connector, Such 
as 559F, has not become operated and relay 
2322 has not therefore operated. Thereupon 
the potential applied from the source 284 
through resistance 280B will be applied through 
resistance 280D to the control cathode of the 
tube of the timer 280 and since ground poten 
tial is applied over the No. 3 front contact of relay 
i5 and over the normal contacts of anode relay 

2: 39A to the other cathode, the tube will fire 
across its cathode gap discharging the condenser 4 
thereover and will operate anode relay 2780A over 
the right cathode of the tube across the gap be 
tWeen. Such cathode and the anode, through the 
lower winding of anode relay 2780A to battery 
284, whereupon relay 280A locks over its upper 
winding and upper alternate contacts to ground 
over the No. 3 front contact of relay 275, extin 
guishes the tube and closes a circuit from ground 
at its lower contacts, conductor 265, the winding 
of relay 2925 to battery, and to the trouble indi 
cator circuit (not shown). Relay 2025 upon op 
erating locks in a circuit over its lower front Con 
tact, the upper back contact of relay 2928 and 
conductor 2029, to ground over the lower back 
contact of relay 278 A; 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 start relay 2002, said last-mentioned 
relay having operated in the mean While, as Will 
be explained hereinafter, and over its inner up 
per contacts connects ground to conductor 29 
to operate identifier busy relay 27 09 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 280 F operated a circuit 

is established from ground over its No. 3 COn 
tacts and conductor 200 of cable 290 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 2003 of the identifier, conductor 
2G04 of cable 2000, the No. 66 contact of relay 
289 F to battery through the winding of relay 
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2802F of the Sender group including the sender 
taken into use which has the first identifier as 
first choice. Relay 2802F thereupon operates and 
locks over its No. 1 upper front contact, No. 3 
back contacts of relays such as 2362 allocated 
to the Sane Sender group allocated to interne 
diate identifiers, over the No. 4 upper back con 
tact of relay 2892L allocated to the last identi 
fier to ground on conductor 3 (3. A circuit is 
also established for either the tip station relay 

90 or the ring station relay 3 of the iden 
tifier. If the Sender found the call to be from 
the ring station and consequently on the party 
station test relay 34 did not remain operated 
and relay 3:3 did not operate, a circuit was es 
tablished from battery through the winding of 
relay Of, conductor 692 of cable 366, No. 37 
contact of relay 2800F, conductor 2283 of cable 
2883, lower back contact of relay 33, conductor 
383, back contact of relay 334 to ground on 
conductor 3 ft. If the sender found the call to 
be from the tip station, as assumed, and conse 
quently test relay 304 remained operated dur 
ing and after party test to cause the operation 
of relay 33, a circuit was established from bat 
tery through the winding of relay ice, conductor 
8f of cable 08, the No. 38 contacts of relay 

28 F, conductor 234 of cable 2833 to ground 
at the lower front contact of relay 3 3. 

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 & S3 by the 
Sender, over the lower front contact of relay 
468 and the upper No. 1 contacts of relay 4623 
of the trunk finder 4508, conductor 4637 of cable 
2863, the No. 39 contact of identifier connector re 
lay 2800F, conductor 280 of cable 2889 to battery 
through the winding of relay 2 GT. Had the call 
ing trunk been in the B group of one hundred 
tiunkS a similar circuit would have been estab 
lished from ground applied over a relay such 
as relay 4620' through a trunk finder of the B 
gTOup (corresponding to relay is 628 of the A 
group) to a conductor, Such as 4:57 of cable 
2803, over the No. 40 contacts of relay 2886F, con 
ductor 28 of cable 2829 to battery through the 
Winding of relay 27 O. 

Start relay 2032 of the identifier upon operat 
ing also established a circuit from battery 
through resistance 2005 over its lower No. 3 con 
tacts, conductor 2 of cable 2: 39, lower No. 1 
back contact of relay 252, conductor 25?) of 
Cable 250), the No. 25 contacts of identifier co 
nector relay 2300F, conductor A633 of cable 2333, 
lower No. 1 contact of relay 628 of trunk finder 
4629, trunk finder brush 4634, the No. 0 group 
Conductor 4635 of cable 2803, the No. 50 contacts 
of identifier connector relay 2323F, conductor 
288 of cable 2889, the lower front, contact of 
relay 270, conductor 2708 of cable 2729, through 
the Winding of lock-out relay 4553F allocated to 
the first identifier and to the identifier-trunk 
connector having access to the Nos. 0 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 operat 
ing circuit for the multicontact connector relay 
4559F from ground through the winding of such 
relay over the inner lower front contact of relay 
4553F, through resistance 45S0 to battery. Re 
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lay 4558F further establishes a circuit from bat 
tery through resistance 456 over its middle up 
per front contact, conductor 4562, upper No. 4 
contacts of identifier start relay 202, conductor 
206 of cable 2009, the No. 30 contacts of iden 
tifier connector relay 2809F, conductor 4629 of 
cable 2883, lower No. 2 contacts of relay 482, 
trunk finder brush 623, conductor 2 through 
the Windings of the three-position polarized re 
lay 8 of the trunk, through resistance 738 to 
battery. Multicontact relay 4559F of the iden 
tifier-trunk-connector circuit and relay 78 of 
the trunk circuit both operate, relay 4559F ex 
tending 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-con 
nectors of which two are shown in Fig. 45 serve 
tWO of Such subgroups, the connector circuit 
comprising the lock-out relays 45.58F to 4558, 
and the connector relays 4559F to 4559L Serving 
the Nos. 0 and 9 subgroups of trunks or twenty 
trunks, the connector circuit comprising the 
lock-out relays 45.63E to 4563L and the connector 
relays 4564F to 564L Serving the Nos.1 and 4 sub 
groupS and the three other connector circuits 
(not shown) Serving, respectively, subgroups 2 
and 5, 3 and 6 and 7 and 8. The manner in 
which the subgroup conductors such as conduc 
tors 4535 . . . 465 for the No. 0 subgroup which 
extend over the No. 41 to 50 contacts of the 
identifier connector relay 280F are paired to 
case the Operation of the identifier-trunk-con 
nector circuit which has access to the subgroup 
of trunks in which the calling trunk is located, 
is indicated by the multipling at the left of the 
contacts Nos. 41 to 50 of relay 28 OF. For ex 
ample, the subgroup conductors 4635 and 4658 
for the NOS, ) and 9 subgroups are connected 
over the Nos. 50 and 49 contacts of relay 280 
to conductor 283 for operating the connector 
relay is 553F as previously described and the sub 
group conductors A60 and S5 for the Nos. 1. 
and 4. SubgroupS are connected Over the Nos. 41. 
and 44 contacts of relay 28 OF, conductor 23.2 
of cable 289, the upper contacts of relay 25, 
conductor 2: of cable 27 G9 to ground through 
the winding of relay 563F operative to cause the 
operation of connector relay 45.64.F. 
Had relay 2 been operated, indicating there 

by 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 
A635, A658, etc. over a brush of a B group trunk 
finder, over one of the contacts Nos. 41 to 50 of 
identifier connector relay 280F, over one of the 
conductors of cable 289 and a contact of relay 
29, over one of the five conductors of cable 
2: 32 and thence to ground through the winding 
Of the preference relay of a B group identifier 
trilink-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 man 
ner previously described. 

Fig. 44 shows the lock-out, relays 4458F to 
is 58, and the connector relays (459F to 4459L 
allocated to the Several identifiers and to the 
identifier-trunk-connector circuit serving the 
NoS. 0 and 9 subgroups of the B group of trunks 
and the lock-out, relays 563F to $63L and the 
connectoir relays $56F to ASA, allocated to the 
Several identifiers and to the identifier-trunk 
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connector circuit, serving the Nos. 1 and 4 sub 
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 es 
tablishes a circuit from ground over its No. 60 
contacts and conductor 457 to battery through 
the Winding of relay 2022. 

Relay 222 upon operating opens at its lower 
back contact the previously traced timing circuit 
for the timer 280 to arrest the measurement of 
the time interval during which the trunk iden 
tifier connectOr should function and at its lower 
front contact establishes a timing circuit for 
timer 282 to measure a period during which the 
identifier Should complete the reconstruction of 
the called office code, which interval is terminated 
by the operation of relay 206. This timing cir 
cuit inay be traced from battery 284, over the 
inner upper contacts of relay 274, through re 
sistance 2.32E, conductor 2654, lower front con 
tact of relay 222, the back contact of relay 
26, conductor 2655, through resistance 2 782B 
and condenser 282C to ground. After approxi 
mately .8 of a second condenser 2732C will be 
corne fully charged if the reconstruction of the 
called office code has not been completed and 
relay 296 has therefore not operated. There 
upon the potential applied from the source 234 
through resistance 282B 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 25 and over the normal contacts of anode 

5 relay 282A to the other cathode, the tube will 
fire across its cathode gap discharging the con 
denser thereover and Will Operate anode relay 
2732A across the gap between its right cathode 
and the anode, through the lower winding of 
anode relay 282A to battery 2784. Relay 2782A 
thereupon locks over its upper winding and upper 
alternate contacts to ground over the No. 3 
front contact of relay 205, extinguishes the tube 
and connects ground over its lower contacts and 
conductor 265 to battery through the winding 
of relay 225 and to the trouble indicator. Re 
lay 225 locks under the control of anode relay 
28A, causes the operation of relay 2026 and es 
tablishes the circuit for busy relay 2700 in the 
manner previously described. 

Relay 8 of the trunk circuit is polarized, 
and in response to the closure of the operating 
circuit therefor previously traced operates to 
Open the shunt around retardation coil 33 at 
its Upper No. 5 back contact to permit the iden 
tifier to transmit 270-cycle alternating current 
over the sleeve towards the calling line, and es 
tablishes a circuit from battery through resist 
ance 2583 over the OWer No. 3 back contact of 
relay 252, conductor 20 of cable 209, the 
lower No. 1 contacts of identifier start relay 22, 
condator 565, the No. 12 contact of identifier 
connector relay 359F, conductor 3, the No. 2 
contacts of relay 8, conductor 351, brush 85 
of the digit register 85, which it will be recalled 
was advanced to the No. 2 terminal of its arc, 
over a conductor of the group 858 and a contact 
in the No. 2 to No. 1 contacts of connector relay 
A559F, a conductor of group 4566 to ground 
through the Winding of one of the group of trunk 
code relays represented by relays 23 and 26 
thereby operating 292 (not shown) of this 
grop. The Second code letter A is thus trans 
ferred from the register 85 of the trunk to the 
trunk register 260. Relay 3 also establishes 
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a circuit fron battery through resistance 2539 
Over the lower No. 2 normal contact of relay 
252, conductor 23 of cable 23, lower No. 2 
contacts of relay 282, conductor $33, No. 16 
contact of connector relay A539F, conductor 33, 
upper No. 3 contacts of relay 8 and conductor 
E3 to the lower contacts of the sleeve relay 
Of each trunk appearance On the banks of the 
SelectOrS in Order that the identifier may recon 
Struct the digits which may have been dialed to 
reach the trulink. This circuit is then furthel 
completed as will be later described. 

Reconstructing diated office code 
The arrangement for reconstructing the callied 

office code in the identifier provides for the use 
of a sleeve relay Such as 3 connected to the 
Sleeve Of each tulk appearance on the banks 
Of Selectors. The code leads aSSociated With 
any trunk are connected to the contacts of sleeve 
relays in all appearances of the particular trunk 
involved. These trunk appearances may he at 
the banks of the first, second and/or third se 
lectors. Where the bank appearances are ter 
iniinated 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 appealance and OVer a Second brush 
of the Switch and aSSociated bank. With this 
arrangeinent, When a connection is Set up 
through a particular bank appearance the cosie 
lead for the trunk is connected over the co 
tact of a sleeve reaW to the identifier-trunk 
Connector. There Will be a niiaber of code 
leads connected between the Sleeve relays and 
the identifier-trunk-connector, One lead for each 
route appearance of the twenty trunks of the 
two subgroups Served by the connector. There 
fore, the battery connected as previously traced 
to conductor 3G will be connected through tie 
lower contacts cf Sorine sleeve irelay to one of 
the code leads through the trunk-identifier-con 
nector to the identifier and this Will deterinine 
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 poSSible route appearances 
of the trunk at the banks of Selectors. For ex 
annple, if eight of the levels of the first selector 
Were involved in ticketed traic there Would be 
a maxiinunn of eight code leads Corresponding 
to the eight appearances through the fi'St Se 
lector. In a like manner, the maximum number 
of route appearances that might occur for the 
bank levels of the Second SelectorS availana for 
ticketed traffic would be eight times eight or 
sixty-four route appearances or code ieaids, if all 
two-digit codes were involved in the outgoing 
ticketing traffic. The number of route appear 
ances from the banks of third SeieitorS is all 
indeterminate nuinoer depending upon the nui 
ber of routes involved through the bankS Of the 
third Selectors. Cross-connection racks, Such aS 
4.32 and of Fig. 44 and 358 and 569 of 

Fig. 4:5, are associated with the identifier-trunk 
connector circuits so that the cede leads from 
the sieeve relays which are aSSociated With the 
Same route appaarance can be CCinected to 
gether, the only code leads brought throagh the 
connector circuits being those required for Sep 
arate route appearances. In Soine caseS there 
may be alternate routes to Sonne Offices in Which 
event, the sleeve relays for the last two or thiese 

0. 

15 

25 

30 

4. 

4. 

50 

55 

60 

70 

5 

35 
truck appearances in a bank eve wouli con 
nect the cofie leads from the trunk to a Sep 
arate code lead through the coinnector circuit. 
to the identifier to cause tha operation of a 
Special route relay Which World case the call 
to be set up over an atteinate route. At 
identifier the COsie is a Steiniiae in CCSS-Cir 
nection rack 2: ig. 26 So that they its 3 
C:OSS-connected to operate a route relay, Such 
as 23, or to operate one of the titl: tirginiator 
slays 2 2, 253, etc. 
The identifier is lovised witi cine or inore 

route relays, such as 23, for each called office 
route (building). The contacts of the route relay 
are associated with cross-connection racks 2:4, 
2 and 2: 6 So as to convey to the Seifier all 
of the information relating to the Setting up of 
the connection to the cased of 20 route in Volved. 
The rotte relay for a, called office route will, in 
Soise cases, he operated directly froii the code 
lead. While in Otheir C3 it say 'aguire 3, coin 

. e 

bination of the i in Oasie? of the 
code lead and he digit which has been dialed into 
the trunk before the route islay can be oparated. 
in Still other cases, it ray secti;'e a corbina 

tion of information from the code lead, the digit 
dialed into this trink ant also tra first digit 
dialed into the Sender to determine the operation 
of the proper route relay. For example, in case 
the t appeara.ice is firot'in the bank of 2, 
third Selector it is apparent that the route relay 
will be operated directly from the code ièad since 
the Subscribe has gialed the entire thisee digits, 
of the office code which will determine the route 
leay to be operated. Whan tha trunk appear 
ance is from the banks of second select3rs and a 
three code letters are required to deteriniine the 
route, then the code lead Wii lose cross-connected 
at the rack 2; to the Wiig Cf a trunk trans 
lator relay of the group 22, 253, etc. The op 
eiation of one of the relays of the trunk coa 
group 25 to 2 in accordance yith the setting 
of the digit register 5 of the triziak in esconse 
to the dialed third code digit will cause the coin 
nection of battery to one of the conductors ex 
tending over contacts of the operated relay of 
the group 23 2, 253, St. and terminating in the 
lack 28 to operate the proper route relay con 
nected to a telliniina of the tack 2; it. 
In case the trunk appearance i e is for; the bank 

of a first Selector and a three code igits are re 
Guired to determina the route, then the code lead 
of the first selector appearaiage iii); he connectsd 
to a relay of group 23 2, 233, etc. and through 
the operation of one of the Of the group 
25° S, 25 battery will be connacted to one of 
the condictors terminating in the rack 26 
which say he cross-gongcter to one of the 
sender translator relays 23:5, 266, etc. thereby 
causing the operation of one of Such translator 
relays. The Sender code relays 262 to 2529 are 
operable over the identifier Sender connector ir; 
accordaice with the Setting of the first register 
(53 of the Sender and the oneration of Oine of 
these relays will eithnect battery over contacts 
of the operated reas of the gig1p 2: 5, 23 8, 
etc. an termina is of the cross-coninecting rack 
23 to the proper rote relay. It will be appal 
ent that with this 3' are::22:t various corribina 
tions of an agearanges with ti, O or three digit, 
Cice codes R. it case the Caration of 'ote re 
ia,7s over the variotis aths involved. To si::plify 
the drawings but one of the route relays, 2.3, 
has ee: £isclose ; a possil 3 Consections to 
Other siniai oute relays have baen indicated. 
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There are some instances where different route 
relays Will be required for routes to the same 
office building due to differences in operation 
Such aS, for example, in some exchange areas, 
Where 6 and 7 digit numbers are involved in the 
Same thousands group and it is therefore neces 
sary to indicate the two or three-digit office code 
to the Sender, and also in some cases to add a 
Sender delay tie in the Sender for Such calis. 
For such connections, several route relays may 
be required, one for the two-digit code, one for 
the three-digit code and also one for the partic 
ular thousands number of the code where Sender 
delay is involved. The operation of a route relay 
for Sender delay imay be involved only where a 
two-digit office code is to be printed. Thus the 
third digit dialed, thousands, will determine 
Whether it is one of the conditions where a six 
or a Seven-digit nuisaber has been dialed and the 
Sender delay route relay must be operated, or 
Whether the regular route relay to this office 
With no Sender delay is to be operated. It is 
apparent that the third digit may be registered 
either in the trunk or as the first digit in the 
sender depending upon whether the trunk ap 
pears on the bank of a first or a second selector, 
In Sonne 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 whether 
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 Sender 
the route relay will have to give the Sender the 
sender delay signal as it has no access to the 
registration of Such digit, in the Sender to de 
termine whether it is a digit of a six or seven 
digit number. Thus the Sender delay will be 
involved only when the route appearance is from 
the banks of first Selectois. 
The route relay 2, 3 is arranged to control 

the sending of all the information to the sender 
relative to the called office code, including the 
digit which has been registered in the trunk. 
The functions of the route relay are as follows: 
To inform the Sender Whether the called Office 
code has two or three digits; Whether a repeater 
is required at the tandem point and whether the 
called office code should be prefixed by a one or 
two-digit repeater code; whether the Sender delay 
should be added for those cases where either a 
six-digit or a seven-digit number may be dialed; 
to inform the sender as to the number of called 
office code digits to be sent out by the Sender in 
setting up a call to the distant point since the 
ticketing trunks may be direct trunks or may 
terminate at a tandem office or at a partial 
tandern point; to send the three office code digits 
to the Sender or to control the Sending of those 
digits to the sender when they are registered in 
the trunk or sender; to inform the Sender as to 
Whether the first digit dialed into the Sender is 
an office code digit, a thousands or a hundreds 
digit and directly or in conjunction with the Call 
ing office register relays of the identifier to inform 
the sender or the trunk or both whether the 
ticketing of the call should be cancelied or 
whether the route should be denied or whether a 
code has been dialed for which there is no exist 
ing office. 

It has been assumed that the calling 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 703 associated with that appearance 
Was operated. Consequently, when battery was 
applied to conductor 736 in the manner previously 
described, a circuit was completed from said con 
ductor over the lower contacts of relay 3, code 
Conductor 737, strapped terminals of rack 3568, 
the No. 17 contacts of connector relay 559F, code 
conductor 570, strapped over rack 26: to the 
Winding of trunk translator relay 2SES, where 
upon relay 263 operates. Since it has been as 
Sumed that relay 2602 (not shown) of the trunk 
code register 2600 has been operated, a circuit 
is established from battery through resistance 
263 over the No. 7 contacts of relay 262, the 
next to upper contacts of relay 283, to a ter 
minal of rack 264, cross-connected through the 
Winding of relay 266 of the sender translator 
relayS to ground thereby operating relay 266. 
In the meantime upon the operation of the 

identifier start relay 2052, a circuit was estab 
lished from ground over its upper No. 1 contacts, 
over the inner upper back contact of relay 293, 
to battery through the winding of relay 2 and 
in parallel over conductor 250T of cable 290, over 
the upper No. 6 back contact of relay 253 to 
battery through the winding of relay 255. Re 
layS 29) and 2505 both operated. A circuit was 
also established from battery through the Wind 
ing of relay 27 over conductor 2 8, the lower 
No. 5 front contacts of relay 2602, lower back 
contact of relay 2003 to ground over the middle 
upper back contact of relay 2009. Relay 2 
upon operating in turn operated relay 29 over 
an obvious circuit established over its upper No. 
1 contact. Relay 29 upon operating estab 
lished a locking circuit for relay 20 extending 
fron ground Over its lower No. 5 contacts and 
conductor 220 to battery through the winding 
of relay 200, said locking circuit being utilized 
to prevent the release of relay 20 after the 
Operation of the relay 2003 as subsequently set 
forth. Relays 279 and 27 also prepared cir 
cuits to be later established by the operation of 
the route relay 273. With the relays 39 and 
4096 of digit register 4600 of the sender operated, 
a circuit is established from ground on conductor 
3 it over the lower No. 4 back contact of relay 
3208, conductor 32G9, thence over contacts of the 
relays of digit register 4000 to one of the group 
Of ten conductors within the cable 33 extend 
ing over the NOS. 4 to 3 contacts of the identifier 
connector relay 2800F, over conductors of cable 
287 and the back contacts of relay 26 E3 to bat 
tery through the windings of the Sender code 
register relays 2620 to 2629 of the identifier. In 
the case assumed, register relays. As and 46 
are energized so a circuit is established from 
ground on conductor 3209 over the uiper front 
contact of register relay 496, the inner upper 
back contact of register relay 2, the next to 
inner upper front contact of register relay i.e., 
conductor 404 of cable 4933, the No. 10 contacts 
of relay 28.0F, a conductor of cable 28, over a 
back contact of relay 268 to battery through 
the winding of sender code relay 2327 (not, 
shown) to battery. Relay 262 thereupon oper 
ates and connects battery through resistance 
6:9 over its next to upper contacts, the third 

from bottom contact of the operated relay of the 
sender translator relays, such for example as re 
lay 266 to a termina on the rack 25 cross 
connected over conductor 263 through the wind 
ing of route relay 23 to ground, 
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Transmitting the called 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, 4 and 5 contacts of the operated route relay, 
Such as relay 23, which are connected to ter 
minals of the racks 2 4, 275 and 2: S, will be 
CrOSS-connected to terminals connected to the 
Windings of relays of the first code digit group 
2730 to 2739, of the second code digit group 274 
to 249 and of the third code digit group 2.59 to 
259 for operating relays of these groups corre 
Sponding to the three code digits dialed. Each 
of these relayS is arranged upon its operation to 
connect ground to a pair of terminals in the as 
Sociated cross-connecting rack. Rack 222 is 
associated with the relays of group 23 to 238 
and has five terminals in which terminate the 
group 25 of five conductors over which the first 
code digit is transmitted to the sender and to 
Which terminals the other pairs of terminals of 
the rack are cross-connected in the proper com 
binations of two for the ten values of the first 
Code digit. Rack 223 is associated with the re 
layS Of group 24 to 249 and has five terminals 
in which terminate the group 2763 of five con 
ductors over which the second code digit is trans 
mitted 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 second code digit. Rack 
224 is associated with the relays of group 25 
to 259 and has five terminals in which terminate 
the group 2.66 of five conductors over which the 
third code digit is transmitted 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 
third code digit. In the case assumed, that is, 
that all three digits were dialed to reach the 
trunk and the thousands digit therefore Would 
be registered in the trunk register 85 and the 
hundreds digit would be registered in register 
490 of the Sender, the lower No. 3 front con 
tact of the route relay 23 is connected to a ter 
minal On the cross-connecting lack 22 cross 
COnnected to a terminal connected over the lower 
No. 3 front contact of relay 279 to conductor 
283 of cable 2896 to cause the operation of relay 
438 of the sender to inform the Sender that the 
digit registered in the sender register 400 Was 
the hundreds digit. 

if the entire office code cannot be sent from 
the identifier to the sender by the route relay, 
and the third code digit has been registered in 
the trunk and transferred to the trunk code reg 
ister 269, the first code digit Will be transmitted 
under the control of the route relay through the 
operation of one of the relays of the group 23. 
to 239, 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 214 
to 249, and the third code digit will be trans 
mitted under the control of one of the trunk code 
relays 2600 to 26 Q. In this case the upper No. 5 
Contact of the route relay would be connected 
to a terminal on rack 26 cross-connected to 
the winding of relay 225 which relay upon op 
erating connects ground over conductor 632 and 
2633 to the Nos. 1 and 2 multiple contacts of 
the relays of register 260 the cooperating front 
contacts of which relays terminate in pairs of 
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terminals on the cross-connecting rack 2634 
Which are CiOSS-connected to the proper combi 
nations of two out of the five terminals con 
ne,ted to the conductors of the group 2766 for 
the ten values of the third code digit. In this 
case the lower No. 3 front contact of the route 
relay Which is connected to a terminal on the 
croSS-connecting rack 272, is cross-connected 
to a terminal connected over the lower No. 4 
front contacts of relay 29 to conductor 284 
of cable 230S to cause the operation of relay 4308 
of the Sender to inform the sender that the digit 
registered on the register 4, 33 thereof was the 
thousands digit, 

In Case the Second Code digit dialeg was regis 
tered in the trunk and transferred to the trunk 
code register 268, and the third code digit dialed 
was registered in the Sender and transferred to 
the Sender code relays 252 to 229 in the manner 
previously described, the operated route relay 
WOld CauSe the trainSmission of the first code 
digit through the operation of one of the relays 
Of the group 2.33 to 239 in the nanner previ 
OUISy described. The Second code digit would be 
transmitted under the control of the operated 
relay of the trunk code register 250 and the 
third code digit Would be transmitted under the 
control of the operated relay of the Sender code 
group 282 to 228. In this case the upper No. 4 
contacts of the route relay Would be connected to 
a terminal On rack 2.5 cross-connected to the 
Winding of relay 226 which upon operating con 
nects ground over conductors 2635 and 2636 to 
the NoS. 3 and 4 multiple contacts of the relays 
of register 250, the cooperating front contacts 
Of Which relayS terminate in pairs of terminals 
On the cross-connecting rack 263 which are 
CrOSS-connected to the proper combinations of 
tWO Out of five terminals connected to the con 
ductors of the group 2.63 for the ten values of 
the Second code digit. The upper No. 5 contacts 
of the route relay would be connected to a termi 
nal on rack 26 cross-connected to the winding 
of relay 272 which upon operating connects 
ground over conductors 2638 and 2639 to the Nos. 
1 and 2 multiple contacts of the relays of the 
group 2620 to 2629, the cooperating front con 
tacts of Which relays terminate in pairs of termi 
nals on the cross-connecting rack 2649 which 
are CrOSS-connected to the proper combinations 
Of tWO Out of five terminals connected to the con 
ductors of the group 265 for the ten values of 
the third code digit. The lower No. 3 front con 
tact of the route relay is connected to a terminal 
On rack 22, cross-connected to a terminal con 
nected over the lower No. 2 contacts of the relay 
279 to conductor 282 of cable 2806 to cause the 
Operation of relay 43 (6 of the sender to inform 
the Sender that the digit registered in register 
4000 thereof was the third code digit. 

In certain cases the identifier will obtain the 
thousands digit from the Sender in order to 
Operate a route relay. This occurs for those con 
ditions where the thousands digit dialed deter 
mines 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 rack 27 6 to 
a terminal connected with the winding of relay 
228 which upon operating connects ground over 
Conductors 268 of group 2766 and conductor 2769 
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to cause the operation of register relays 3505 and 
3506 in the sender to inform the Sender that no 
third code digit Was dialed. The circuit over 
conductor 2.68 may be traced over cabies 285 
and 266, the No. 45 contacts of identifier con 
nector relay 280 F, conductor 355 of cables 286 
and 35E9, to battery through the winding of relay 
355 of the third code digit register 3586. The 
circuit over conductor 269 may be traced 
through the cabies 285 and 266, over the No. 46 
contacts of relay 28 F, conductor 356 to bat 
tery through the winding of relay 3506. 
The lower No. 4 contacts of the route relay 

involved with sender delay are arranged to be 
croSS-connected over the cross-connecting rack 
276 to the terminal connected over the lower 
No. 3 contacts of relay 27, thence over con 
ductor 28ff of cable 286, the No. 28 contacts of 
identifier connector relay 28.9F, conductor 334 
of cable 2803, to battery through the winding of ; 
Sender delay relay 3f 5 of the sender or to the 
terminal Connected over the lower No. 4 contacts 
of relay 27, thence over conductor 288 of cable 
2866, the No. 27 contacts of relay 2800F, con 
ductor 335 of cable 2803 to battery through the 
Winding of the no-Sender delay relay 325 of the 
Sender to inform the sender, whether or not a 
Sender delay time should be used since the sub 
Scriber may dial either a six or a seven-digit 
number. 
where it is not possible for the identifier to deter 
mine definitely from the digit dialed that the call 
is to a six or a seven-digit point. 
The lower No. 1 contacts of each route relay 

are arranged to be cross-connected over the 
Cross-connecting rack 27 to one of the three 
terminals connected over the upper Nos. 4, 5 and 
6 contacts of relay 27 9, conductors 2819, 2820 
and 282 of cable 2886, the Nos. 22, 23 and 24 
contacts of identifier connector relay 2809F, con 
ductors 423, 424 and 425 of cable 4033 
through the winding of either relay 4200, 420 
and 4202 of the sender to battery, depending 
upon Whether the connection requires the inser 
tion of a low gain repeater in which event relay 
42) is operated, a high gain repeater in which 
event relay 420 is operated or no repeater in 
Which event relay 4202 is operated. 
The lower No. 2 contacts of each route relay 

are arranged to be cross-connected over the 
Cross-connecting rack 272 to one of the four 
terminals connected over the upper Nos. 1, 2 and 
3 contacts and the lower No. 1 contacts of relay 
27 9, conductors 2822 to 2824, inclusive, of cable 
2886, the Nos. 14 to 18 contacts of identifier con 
nector relay 2800F, conductors 420 to 423 of 
cable A933, through the winding of one of relays 
4206 to 4209 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 or 
none of Such digits. 
The upper No. 1 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 
2645 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 termi 
nals of cross-connecting rack 2773, over contacts 
of relays 2774 and 275 and the terminals of 
cross-connecting rack 2776 to the windings of 
the ten rate register relays of the group 2790 to 
299 whereby under the joint control of the route 

This Sender delay signal is only given 3 

10 

40 

45 

50 

55 

30 

65 

5 

42 
relay and relays 2774 and 2775, one of the rate 
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 ter 
minate, Which conductors extend over the Nos. 5 
to 9 contacts of identifier connector relay 280 F, 
conductors 3832 to 3836, inclusive of cable 3837 
to battery through the windings of rate register 
relays 3827 to 383t, inclusive, of the rate register 
of the sender. 
The identifier will always transfer the digit 

registered in the trunk code register 2600 to the 
Sender. For this purpose, relay 27 upon op 
erating Connects ground over its lower Nos. 1 
and 2 contacts and conductors 2646 and 2647 to 
the Nos. 5 and 6 multiple contacts of relays of 
the register 2600, the cooperating front contacts 
of which relays terminate in pairs of terminals 
On the cross-connecting rack 2648 which are 
CrOSS-connected to the proper combinations of 
two out of five terminals connected to the con 
ductors of cable 282 for the ten values of the 
digit dialed to the trunk. These conductors ex 
tend over the Nos. 47 to 51 contacts of identifier 
connector relay 280 F and the conductors 3526 to 
3530 of cables 286 and 353 to battery through 
the windings of the relays 352 to 3525 of the 
trunk register 3520 of the sender. 

It has been assumed that the calling subscriber 
has dialed the office code MAR and, as a conse 
quence, relay 2602 of the trunk code register 
269, relay 2627 of the sender code register com 
prising relays 2620 to 2629, and route relay 27 3 
have been operated. With relay 2 and route 
relay 2 3 Operated, a circuit is established from 
ground over the upper No. 3 contacts of these 
relays and strapped terminals of cross-connect 
ing rack 2 f4 to battery through the winding of 
relay 263 (not shown) of the group 230 to 2739 
which Operates and connects ground over con 
ductor's 26 and 27.62 of cables 276 and 285, 
the Nos. 32 and 34 contacts of identifier connector 
relay 280 F, conductors 34t2 and 344 of cables 
28.6 and 34 to to battery through the windings 
of relays 3402 and 3404, respectively, of the first 
Code digit register 3400 of the sender. A circuit 
is also established from ground over the upper 
No. 4 contacts of relays 277 and 273 and 
Strapped terminals of cross-connecting rack 275 
to battery through the winding of relay 2726 
which operates and connects ground over con 
ductor's 2635 and 2636, contacts of the operated 
register relay 2602 of the register 2669, con 
ductors 2766 and 2765 of cables 2763 and 285, 
the Nos. 36 and 38 contacts of connector relay 
28 F, conductors 343 and 3433 of cables 2816 
and 3430 to battery through the windings of re 
lays 3.2A and 3423, respectively, of the second 
code digit register 3420 of the sender. A circuit 
is also established from ground over the upper 
No. 5 contacts of relay 277 and 273 and 
Strapped terminals of cross-connecting rack 276 
to battery through the winding of relay 27 27 
which Operates and connects ground over con 
ductors 2638 and 2639, contacts of the operated 
register relay 262 (not shown) of the sender 
code register, conductors 276 and 268 of cables 
266 and 285, the Nos. 42 and 45 contacts of 
relays 280F, conductors 35i 2 and 35 5 of cables 
286 and 350 to battery through the windings of 
relays 3502 and 3505, respectively, of the third 
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code digit register 3500 of the sender. A further 
circuit is also established from ground over the 
lower Nos. 1 and 2 contacts of relay 27, con 
ductors 2646 and 2647, contacts of the operated 
relay 2602 of the register 2600, conductors 2828 
and 2829 of cable 282, Nos. 47 and 48 contacts 
of relay 28 F, conductors 3526 and 3528 of cables 
286 and 353 to battery through the windings 
of relays 352 and 3523, respectively, of the trunk 
register 350 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 ground 
ed and the relays of the proper Sender register 
are operated in accordance with the following 
table. 

TABLE III 

Cable 
Conductors 
Grounded 

Sender Register 
Relays 

Operated 

XXO1, 
XXO1, 
XXO1, 
XXO1, 
XX02, 
XX02, 
XX02, 
XXO3, 
XX03, 
XX04, 

Since in the case assumed, the third office code 
digit Was registered in register le of the Sender 
and the sender must be informed of this fact, a 
circuit is also established by the operation of the 
route relay 23 from ground over its lower No. 
3 contact, strapped terminals of cross-connecting 
rack 2721, the lower No. 2 contacts of relay 27 9, 
conductor 282 of cable 2806, the No. 21 contacts 
of relay 2800F, conductor 4303 of cable 433 to 
battery through the winding of relay 4306 of the 
Sender, which relay operates and closes an ob 
vious circuit for relay 4302. Had the number 
dialed been one in which the thousands digit was 
the first digit registered in register 400, then 
the operated route relay would have its lower 
No. 3 contact so strapped at rack 22 as to cause 
the operation of relays 4307 and 430 of the 
sender or had the number dialed been one in 
which the hundreds digit was the digit registered 
in register 400, then the lower No. 3 contacts 
of the operated route relay would be so Strapped 
at rack 272 as to cause the operation of relays 
38 and 43. 
It will be assumed that the Operated route re 

lay. 273 has also established a circuit for caus 
ing the operation of relays 422, 29, 2644 and 
3.25. The circuit for relay 422 may be traced 
from ground over the lower No. 1 contacts of re 
lay 273, strapped terminals of cross-connecting 
rack 277, the upper No. 6 terminals of relay 
27 9, conductor 282 of cable 2866, the No. 24 
contacts of identifier connector relay 2800F, con 
ductor 4205 of cable 4033 to battery through the 
winding of relay 4202, the operation of which re 
lay informs the Sender that no repeater is re 
quired for the connection. The circuit for relay 
4209 extends from ground over the lower No. 2 
contacts of route relay 273, cross-connected ter 
minals of rack 272, the upper No. 3 contacts of 
relay 279, conductor 2825 of cable 2806, the No. 
18 contacts of relay 2800F, conductor 423 of 
cable 4033 to battery through the winding of re 
lay 4209, the operation of which relay informs 
the Sender that all of the office code digits regis 
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44 
tered in the Sender are to be retransmitted by 
the sender. The circuit for relay 325 extends 
from ground Over the lower No. 4 contacts of the 
route relay 2, 3, CrOSS-connected terminals of 
rack 270, the lower No. 4 contacts of relay 27 7, 
conductor 28f3, the No. 27 contacts of relay 
289F, conductor 3135 of cable 283 to battery 
through the winding of relay 3 25 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 27 f, the upper No. 1 contacts 
of route relay 23, conductor 264, strapped ter 
minals of croSS-connecting rack 2642 to battery 
through the upper winding of relay 2643. 

Following the registration of the three code 
digitS and the trunk digit in the registers 3400, 
3A20, 350 and 352) of the sender, a checking 
circuit is established through contacts of the 
relays of these registers which should be contin 
uous if tWO relays of each register have been 
Operated, if one relay of the group 4206 to 429 
has been operated, if one relay of the group 4208 
to 4262 has been operated, if one of the relays 
436, 437 or 438 has been operated, if one of 
the relays 2643, 2644 and 2645 has been operated 
and either relay 3A 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 2 of Fig. 
20 of the identifier over conductor 202, 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 contact 
of relay 2643, conductor 2649, the No. 67 contacts 
of identifier connector relay 280 F, the No. 2 
upper front contact of relay 2802F, lower back 
contact of relay 2802, No. 2 upper back contact 
of Irelay 2802L, conductor 2830, lower No. 4 alter 
nate contacts of relay 4306, lower No. 4 back 
contact of relay 432, lower No. 4 normal contacts 
Of relay 4308, conductor 3:36 of cable 39, lower 
No. 4 back contact of relay 3 5, upper No. 4 
front contact of relay 3f25, conductor 337 of 
cable 39, upper No. 1 front contact of relay 
422, lower No. 1 back contact of relay 420, 
upper No. 4 back contact of relay 4200, upper 
front contact of relay 4299, upper No. 3 back con 
tact of relay 4208, lower back contact of relay 
420, upper back contact of relay 420S, conductor 
424 to the first code digit register 3400, thence 
Over the upper No. 1 back contact of relay 340, 
the upper No. 2 front contact of relay 3602, the 
upper No. 1 back contact of relay 3403, the upper 
No. 1 front contact of relay 3404 and the No. 1 
upper back contact of relay 3405 thereof, over 
the upper No. 1 front contact of relay 342 , the 
No. 1 upper back contact of relay 3422, the No. 
2 upper alternate contact of Irelay 3423, the No. 1 
upper back contact of relay 3424, and the No. 1 
upper back contact of relay 3425 of register 3420, 
Conductor 346, the upper No. 1 back contact of 
relay 350, the upper No. 2 alternate contact of 
relay 35C2, the upper No. 1 back contact of relay 
353, the upper No. 2 normal contacts of relay 
3504, and the upper No. 1 front contact of relay 
3505 of register 3500, the lower No. 2 back con 
tact of relay 3506, the upper No. 1 front contact 
of relay 352, the upper No. 1 back contact of 
relay 3522, the upper No. 2 alternate contacts of 
relay 3523, the upper No. 1 back contact of relay 
3524, and the upper No. 1 back contact of relay 
3525 of register 3520, conductor 357, the No. 10 
contacts of identifier connector relay 28 OF, con 
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ductor 23 of cable 2000 to ground over the 
upper back contact of relay 2 and in parallel 
to ground through the winding of relay 205 of 
the identifier. With this circuit established relay 
20 operates, 

If no third office code digit was registered on 
the relays of register 3590, relays 355 and 355 
Would have been operated as previously described, 
thereby maintaining the continuity of the above 
traced checking circuit from conductor 346 over 
the upper No. 1 back contact of relay 350, the 
upper No. 2 normal contacts of relay 3502, the 
OWer No. 3 back contact of relay 353, the lower 
No. 3 back contact of relay 354, the lower No. 3 
front contact of relay 35-5, the lower No. 2 front 
contact of relay 356, and thence as traced. 
With relay 206 previously operated, the op 

eration of relay 20 establishes a circuit from 
ground over its inner upper front contact and the 
inner upper front contact of relay 29 to battery 
through the winding of relay 293 which there 
upon operates and locks over its inner upper 
front contact to ground over the upper No. 1 
contacts of relay 202; opens at itS lower back 
contact the previously traced circuit for relay : 
277, which thereupon releases and in turn re 
leases relay 279, followed after an interval by the 
release of slow-to-release relay 2, and closes 
a circuit from ground over its inner lower front 
contact and conductor 24 through the Wiilding ; 
of relay 26 8, to battery which relay operates to 
disconnect the Windings of the relayS of the Sender 
code register 262 to 2529 from the conductors 
of cable 28 and to establish a circuit from 
ground over its upper front contact, conductor : 
2550 and the upper back contact of relay 20, to 
battery through the winding of relay 202. When 
relay 20 operated, a circuit was established 
from ground over the upper back contact of relay 
2009, the inner lower front contact of relay 28, , 
conductor 20 of cable 200, the No. 63 contacts 
of identifier connector relay 28 F, conductor 
283 , the lower No. 1 contacts of off-normal re 
lay 3 06 of the sender, thence in parallel branches 
over the upper No. 1 contacts and through the 
winding of operated relay 325 to battery; to 
conductor 3 38 over the upper No. 1 front Con 
tact and through the winding of relay 4306 to 
battery; from conductor 338 over the inner up 
per front contact and through the Winding of 
relay 422 to battery; from conductor 338 over 
the inner upper front contact and through the 
Winding of relay 4209 to battery; from conductor 
3 38 through the No. 1 lower front contacts and 
windings of register relays 3402, 3405, 342, 323, 
3592, 3505, 352 and 3523 to battery and over 
conductor 209 and the lower No. 1 contacts and 
through the lower winding of relay 2845 to bat 
tery. If these locking paths are effective then 
these relays will remain operated When the pre 
viously traced operating circuits therefore are 
opened upon the release of relays. 27 and 29 
and consequently, relays 20 and 25 of the 
identifier will remain operated. If relay 20 
releases because of a faulty locking path or relay 
2 5 releases due to a trouble ground in the 
sender, an alarm circuit will be established from 
ground over the upper front contact of relay 
2003, the lower back contact of relay 2010, over 
the lower back contact of relay 20 to con 
ductor 2C8 extending to the alarm circuit or Over 
the lower front contact of relay 20 and the 
back contact of relay 25 to conductor 28. If 
the locking paths in the sender are Satisfactory, 
a circuit will be established from ground over 
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the upper front contact of relay 2003, the lower 
back contact of relay 20, the lower front con 
tacts of relay 20 f and 2) 5 to battery through 
the Winding of relay 266 which operates to estab 
lish a circuit from ground Over its front contact, 
conductor 2020 of cable 2), the No. 31 contacts 
of identifier connector relay 28 F, conductor 
320 of cable 283, over the front contact of relay 
32 , which is operated as Will be presently de 
Scribed, to battery through the winding of relay 
3208. Relay 328 thereupon operates to inform 
the sender that it may proceed to set up the con 
nection to the Wanted line and locks over its upper 
No. 1 contactS to off-norrinal ground on con 
ductor 3 . 

Setting up the connection. 
At the time the Sender was taken for use and 

the off-normal relay 33 operated, a circuit was 
established for relay 33i which may be traced 
from battery through its winding over the inner 
upper normali contacts of relay 398 , conductor 
3 9, to ground. On the upper No. 2 contacts of 
relay 36. Relay 339 upon operating connects 
the winding of relay 32 is across the tip and ring 
conductors of the Out-pulsing or fundainental cir 
cuit Which may be traced in pait from ring con 
ductor 8 is of the ticketing trunk, lower No. 3 
contacts of relay 9, conductor 34, brush 4626 
and lower No. 5 contacts of relay 25 of the 
trunk finder 469, conductor 3332, upper No. 4 
contacts of relay 3: ), upper No. 4 back contact 
of irelay 3S, Conductor 3: 5, innar upper normal 
contacts of reay 392, conductor 35.53, Winding 
of polarized relay 32 , conductor 393, lower 
normal contacts of relay SSE2, inner upper coin 
tacts of relay 336, conductor 3 S, ower No. 4 
back contact of relay 366, lower No. 4 front con 
tact of relay 39, conductor AS3, the lower No. 4 
contacts of relay 62 and brush $25 of trunk 
finder 46, conductor 23, upper No. 2 contacts 
of relay 9, to the tip conductor 39 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 operates and con 
pletes the circuit previously traced for the check 
ing relay 328 of the Sender which operates to 
inform the sender that it may proceed to set up 
the connection to the wanted line. Relay 323 
Up Oil Cperating lockS Over its upper No. 1 con 
tacts to Off-Ornal ground on conductor 3 and 
at its upper No. 5 contacts connects ground to 
Conductor 83 to lock the operated register re 
lays of the sender in their operated condition in 
dependent of the identifier. 
The operation of the off-normal relay 3 6 of 

the Sender connected grouild ovsr its lower No. 2 
contacts to conductor 3 f , the No. 4 upper normal 
contacts of relay 328, conductor 322, the lower 
normal contacts of testing jack 395, through 
the upper Winding of pclairized relay 396 middle 
normal contacts of jack 385 through resistance 
39 and winding of polarized relay 3998 over 
the upper back contact of relay 3999 through re 
sistance 398 to battery. Relay 3953 operated 
in this circuit and relay 36 was so energized 
as to hold its amature against its back contact. 
A circuit was also established from battery 
through resistance 392, the lower back contact 
of relay 3909, the lower normal contacts of jack 
3925 through the lower winding of relay 3955, 
over the upper normal contacts of jack 3995, the 
inner lower back contact of relay 383, through 
COilden Ser 3S i, Over the inner upper and iniddle 
back contacts of relay 399 to ground on con 



2,629,016 
487 

ductor 3 ff, 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 335 to the inc 
tion between the windings of relay 353. As 
Soon, however, as the checkiing relay 3233 oper 
ates as previously described it renoves ground 
from conductor 322 whereupon the previously 
traced charging circuit for condenser 39 ine 
comes effective and polarized relay 3906 is ener 
gized by such charging current in Such a manner 
as to Operate its ariinature against its froit 
contact. The previously traced circuit for relay 
3988 is also opened by the renoval of ground 
from conductor 32 2 and relay 338 releases. Re 
lay 3986 upon closing its front contact estab 
lishes a shunt for condeinser 39 extending over 
the upper middle back contact of relay 3959, the 
front contact of relay 3936, through the lower 
winding of relay 3926, the upper normal contacts 
of jack 3805 and the inner lower back contact of 
relay 3939 to the other terminal of the condenser 
and the discharge current fowing through the 
lower winding of relay 3995 again operates the 
armature of such relay to its back contact. The 
charging circuit for condensei 39 is now rees 
tablished from battery through resistance 390 
over the upper back contact of relay 399 through 
the winding of relay 3393, resistance 3907, the 
middle normal contacts of jack 3933, through 
both windings of relay 3996, the upper normali 
contacts of jack 3985, the inner lower back con 
tact of relay 3883, through condenser 39 f over 
the inner and middle upper back contacts of relay 
3909 to ground on conductor 3 and relays 3996 . 
and 3908 are again operated in response to the 
charging current. This cycle of operations con 
tinues until ground is again connected to the 
junction point between the windings of relay 
3906 over conductor 322. 
Upon the first release of relay 3963 following 

the operation of relay 3238, an operating circuit 
for relay 39 i3 is established from battery through 
its winding, over the lower back contacts of re 
lay 390, upper back contact of relay 333, up 
per back contact of relay 395, back contact of 
relay 3908, conductor 39 S, upper No. 2 con 
tacts of relay 323 to ground on conductor 3 if 
and relay 393 operates, ocking 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 395 being 
shunted does not operate in this locking circuit 
until relay 3908 again operates. With relay 398 i 
operated, relay 33 E. is held operated over the 
inner upper alternate contacts of relay 33, over . 
the front contact of relay 3338, to ground on 
conductor 396 and thus inoids the out-puising 
circuit closed through the Winding of reiay 32 
as previously traced so long aS polarized relay 
3908 remains operated. When thereafter relay 
39C8 releases, relay 3903 releases to open the 
fundamental circuit and to thus transmit the 
first impulse thereover. Other impulses are then 
transmitted upon the subsequent Operations and 
releases of relay 3900 in response to the inter 
mittent operation of relay 3908. 
When relay 328 operated, a circuit was also 

established from ground on conductor 3 , over 
its upper No. 4 alternate contacts, conductor 32 3, 
inner upper normal coitacts of Irelay 33 5, coin 
ductor 39 4, lower back contact of relay 425, 
back contact of relay 42 is, to battery through the 
winding of relay 426. Relays 2 5 to 4 is, in 
clusive, control the progress of selections in con 
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junction with the progress relays 429 to 4222 and 
439 to $33. Relay 42 6 upon operating, with 
reiay A299 operated to indicate that all office code 
digits are to be sent and with relay g282 operated 
to indicate that no preliminary series of impulses 
are required to include a repeater, establishes the 
circuit of progress relay (228 which may be traced 
frolin battery through its Winding, the lower No. 3 
contacts of relay 42.32, the upper back contact of 
progress relay 422, the lower front contact of 
relay 429, the upper No. 2 contacts of relay 4232, 
the upper front contact of relay 42:3, to ground 
at the upper back contact of relay 423. Relay 
422 operates and locks over its inner upper front 
contact to off-inor;nal ground on conductor 3f29, 
and establishes a circuit for operating one of the 
counting relays 392 to 393) in accordance with 
the value of the first code digit registered in the 
legister 3838. ince it has been assned that 
the first code digit registered was 6 and therefore 
register relays 3492 and 340 are operated, a cir'- 
cuit is established fi’onn battely through the Wind 
ing of the No. 6 counting relay 392S over the back 
contact of its nate relay 3938, terminal 3946 
cross-connected to the similarly nulbered termi 
nal of register 3430 of Fig. 34, over the upper 
No. 4 front contact of relay 3634, the upper No. 4 
front contact of relay 3432, conductor 34, the 
lower front conta-Ct of progress relay 422, thence 
in Series over the lower back contacts of progress 
relays 422, 4222, 353 to 43 3, conductor 43, 4, 
outer lower front contact of relay 3332, upper 
back contact of counting relay 333i, upper back 
contact of relay 39: 5, back contact of relay 3968 
to ground on conductor 39: 5. Thus upon the first 
release of relays 3933 and 3938 to open the funda 
mental circuit to transmit the first impulse of the 
first code digit Series, counting relay 3326 is oper 
ated and upon operating locks through the wind 
ing of its mate relay 3936 and over its front con 
tact to ground applied to conductor 39 over the 
inner lower front contact of relay 39ff, the inner 
lower back contact of relay 333i, from off-nor 
mal ground on conductor 3: 2. When relays 3338 
and 3960 again. Cperate to terminate the first in 
pulse, relay 3936 operates in the locking circuit 
of relay 3926 and extends the previously traced 
circuit over the strapped terminals 3336, the up 
per front contact of relay 3933, the back contact 
of counting relay 3936, to battery through the 
Winding of counting relay 3925. Upon the next 
operation of relays 3338 and 3939 to transmit the 
next impulse, counting relay 3325 operates. In 
this manner, Successive impulses are transmitted 
and co-inted until, upon the transmission of the 
fifth inpulse, counting relay 3932 operates and 
locks over a locking circuit extending Serially 
through its Winding and the winding of its mate 
relay 3932 over the lover back contact of relay 
395 to ground on conductor 3 2. Upon the ter. 
mination of the fifth impulse, relay 3932 operates 
in the locking circuit of relay 3822 and extends 
the counting relay operating circuit previously 
traced to terminal 3943 over the upper front con 
tacts of the operated counting relays 3932 to 3936, 
inclusive, over the inner upper back contact of 
relay 393 to battery through the winding of the 
No. 1 Counting relay 392 f. When the sixth in 
pulse is transmitted through the operation of re 
lays 3968 and 398), relay 392 operates and locks 
through the Winding of its mate relay 393 over 
its own front contact and the lower back contact 
of relay 39 5 to ground on conductor 3: 2. 

Relay 393 upon operating opens the locking 
circuit of relays 396 t and 39 f3 which now release 
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in turn releasing the operated counting relays 
3923 to 3926 and 3933 to 3936. Relay 393 also 
establishes a circuit for relay 39f 8 extending from 
battery through its winding, over the upper front 
contact of relay 393 and the upper back contact 
of relay 39 (5 to ground on conductor 3916 as Soon 
as relay 39C8 releases to terminate the transmis 
sion of the sixth impulse. Relay 3S 8 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 re 
leased, to ground on conductor 3 2. With relay 
390 released, relay 396, is held operated over its 
original operating circuit and consequently no 
further impulses are transmitted upon the SubSe 
quent intermittent operation of relay 398. Up 
on the next operation of relay 338, the Operat 
ing ground for relay 39 8 is removed and relay 
395 now operates in the locking circuit of relay 
398 and opens at its lower back contact, the lock 
ing 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 3S AS also removes ground from the oper 

atting circuit of relay i2 6 whereupon relay 425 
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 42 to 
battery through the winding of relay 42 6 and at 
its upper back contacts opens the previously 
traced circuit over which progress relay 422 was 
operated. When relay 3968 again releases foll 
lowing the operation of relay 395, a circuit is es 
tablished from ground over conductor 39 6, over 
its back contact, the upper front contact of relay 
335, over the upper back contact of relay 3936 
to battery through the winding of counting relay 
382S and relay 3926 operates and locks in a circuit 
through its winding and the winding of relay 393S 
over its own front contact, conductor 39, the 
lower front contact of relay 33:5, to ground on 
conductor 3 2 and relay 3936 operates in this 
locking circuit upon the next operation of relay 
3963. In response to subsequent releases and op 
erations of relay 3938 counting relays 3923 to 
3925 and 3833 to 3935 are operated and locked to 
count, an interval of approximately .6 Second Suf 
ficient to allow the selector SWitch operated by 
the transmission 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 3833 operates, it opens the locking 
circuit for relays 395 and 338 which thereupon 
release in turn releasing the operated counting 
relays. A circuit is now established from ground 
on conductor 33 is over the back contact of relay 
3988, upon the next release of such relay, over 
the upper back contact of relay 395, the upper 
back contact of relay 393, the lower back contact 
of relay 9 to battery through the winding of 
relay 33 E3 and relay 33 3 operates and locks 
through the winding of relay 390 over its own 
front contact, the inner lower back contact of re 
lay 393 to ground on conductor 3 2, relay 39 
operating in this locking circuit upon the next 
operation of relay 3S08. With relay 39 reoper 
ated and relay 395 released, the impulse trans 
mitting and Counting circuits are restored to the 
condition for controlling the transmission and 
counting of the next impulse series. 
When relay 3& 5 released, ground was reap 

plied to conductor 394 thereby establishing a 
circuit over the lower front contact and through 
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tery through the winding of relay 427 whereupon 
relay 27 operated to open the locking circuit 
of relay 426 previously traced through the upper 
winding of relay 42 5. 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 A282, the upper back con 
tacts of progress relay 4222, the upper front con 
tact of progress relay 422, the middle lower front 
contact of relay 4288, the lower No. 1 contacts of 
relay 622, the back contact of relay 42 f6, to 
ground at the upper front contact of relay 425. 
Relay 422; upon operating locks over its inner 
upper front contact to ground on conductor 309, 
OpenS at its lower back contact the counting re 
lay control circuit extending from the first code 
digit register 343 and at its lower front contact 
establishes the counting relay control circuit from 
the Second code digit register 3420. Since it has 
been a SSurned that the second code digit regis 
tered was 2 and therefore register relays 342 and 
3423 are operated, a circuit is established from 
battery through the winding of the No. 2 count 
ing relay 3922 over the back contact of the mate 
relay 3932, terminal 3942, cross-connected to the 
similarly numbered terminal of register 3420, over 
the upper No. 5 contacts of relay 3423, the lower 
No. 2 contacts of relay 342, conductor 34 8, the 
upper No. 1 back contact of relay 3506, conductor 
35 8, over the lower front contact of progress re 
lay 22, over the lower back contacts of succeed 
ing progreSS relays, conductor 3 4, the lower 
front contact of relay 396, the upper back con 
tact of relay 3932, the upper back contact of relay 
395, the back contact of relay 3908, to ground on 
conductor 39 6. In the manner previously de 
scribed the counting relays 3822, 392 , 3932 and 
383 are operated in response to the operations 
and releases of relay 398 to count the transmis 
Sion of the Second code digit series of two im 
pulses. Upon the operation of relay 3932, relays 
390S and 39A3 are released, relays 39 5 and 398 
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 second code digit series 
to hunt for an idle trunk in the second 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 5 and 398 are re 
leased and relays 396 and 393 are reoperated 
in the nanner previously described. 
When relay 39 5 operated, it removed ground 

from conductor 39:4 thereby releasing relays 425 
and 42? and when it released at the termination 
of the counting of the time interval and reap 
plied ground to conductor 39 4, the previously 
traced operating circuit for relay 42 6 was estab 
lished. A circuit is now established for progreSS 
relay 4222 extending from battery through its 
Winding over the upper back contact of progress 
relay 4389, the upper front contact of relay 422 f, 
thence over the circuit previously traced over the 
upper front contact of relay 6215, to ground at 
the upper back contact of relay i25. Progress 
relay 4222 upon operating locks over its inner up 
per front contact to ground on conductor 3f 0.9, 
Opens at its lower back contact the counting relay 
control circuit extending from the second code 
digit register 3420, and at its lower front contact 
establishes the counting relay control circuit from 
the third code digit register 3500. Since it has 

the lower holding winding of relay 425 to bat- 75 been assumed that the third code digit registered 
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was 7 and therefore register relays 352 and 3585 
are operated, a circuit is established fron battery 
through the Winding of the No. 7 counting relay 
2927, over the back contact of the nate relay 3937, 
terminal 393 cross-connected to the similarly 
numbered terminal of register 3538, over the up 
per No. 3 contacts of relay 355, the upper No. 4 
contacts of relay 3582, conductor 35 9, the upper 
No. 2 back contact of relay 3506, conductor 349, 
the lower front contact of progress relay 4222, 
over the lower back contacts of succeeding prog 
reSS relays, Over conductor 434, the lower front 
contact of Irelay 390 t, the upper back contact of 
relay 393, the upper back contact of relay 39 5, 
the back contact of 1'elay 393, to ground on con 
ductor 39:6. In the manner previously described, 
the counting relays 332 to 392 and 393 to 333 
are operated in response to the functioning of re 
lay 3908 to count the transmission of the third 
code digit Series of seven impulses. Upon the 
Operation of relay 393, relays 399 and 33 3 are 
released, relays 38 is and 398 are operated and 
the operated counting relays are released as previ 
ously 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 39 (5 
and 39 8 are released and relays 393 and 393 
are reoperated in the mainner previously described. 
When relay 395 operated, it removed ground 

from conductor 39 f4 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 394, relay 4217 operated, 
relay 426 was released and relay 42 f 5 was held 
Operated. A circuit is now established for 
progress relay 4309 extending from battery 
through its winding over the upper back contact 
of progress relay 43 0, conductor 43 5, the upper 
front contact of progress relay 4222, the upper 
front contact of progress relay 4220, thence as 
traced over the back contact of relay 426 to 
ground at the upper front contact of relay 425. 
ProgreSS relay 4309 upon operating locks over its 
inner lower front contact to ground on conductor 
309, opens at its lower back contact the count 
ing relay control circuit extending from the third 
code digit register 3509 and at its lower front 
contact establishes the counting relay control 
circuit from the digit register in which the 
thousands numerical digit has been registered. 
Relays 4302 and 4306 have been operated from 
the identifier to inform the Sender that the third 
code digit dialed has been registered in the regis 
ter 4000 and consequently that the thousands 
digit 1 has been registered in the register 49 
by the operation of relay 40 thereof. With 
progress relay 4309 operated and relay 407 op 
erated indicating that the thousands digit has 
been registered, a circuit is established from bat 
tery through the winding of counting relay 392 
over the inner upper back contact of relay 393f, 
terminal 394 cross-connected to the similarly 
numbered terminal of Fig. 42, conductor 4223, 
the upper No. 4 back contact of relay 404 of 
register 400, the upper front contact of relay 
40 ft, the upper No. 3 back contact of relay 40 2, 
the upper No. 4 back contact of relay 406, con 
ductor 4224, the upper No. 5 contacts of relay 
4306, the lower front contact of progress relay 
4309, the lower back contacts of succeeding 
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progress relays, conductor 434, the lower front 
contact of relay 390?, the upper back contact of 
relay 393f, the upper back contact of relay 39 5, 
the back contact of relay 3908 to ground on con 
ductor 396. In the manner previously described, 
the counting relays 392 and 393 are operated 
in response to the functioning of relay 3988, to 
count the transmission of the single impulse of 
the thousands digit Series. Upon the operation 
of relay 393, relays 390 and 393 are released, 
relays 395 and 398 are operated and the oper 
ated counting relays are released as previously 
described, whereupon the counting relays are re 
operated to count a time interval sufficient to 
permit the selected switch operated by the thou 
sands 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 
395 and 398 are released and relays 390? and 
393 are reoperated in the manner previously de 
Scribed. 

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 connection 
Of ground Over the middle upper back contact of 
progress relays 433, 432, 43 f and 430 over 
the middle upper front contact of progress relay 
4309, the upper No. 3 contacts of relay 4302, con 
ductor 436, the lower back contact of relay 40 
which will not have been operated, conductors 
4034 and 322 to the junction point between the 
Windings of relay 3906 thereby arresting the Op 
eration of pulsing relays 3996 and 3988. AS SOOn 
as the thousands digit becomes registered, this 
blocking circuit is opened by the operation of re 
lay 49 and the transmission of the thousands 
digit series then proceeds. 
When relay 39 5 operated, it removed ground 

from conductor 394 thereby releasing relays 
425 and 42 and when it released at the termi 
nation of the counting of the time interval and 
reapplied ground to conductor 39 4, the pre 
viously traced operating circuit of relay 426 was 
established. A circuit is now established for 
progress relay 43 to extending from battery 
through its winding over the upper back contact 
of progress relay 43, the upper front contact of 
progress relay 4309, the upper front contact of 
progress relay 422, thence as traced to ground 
at the upper back contact of relay 425. Progress 
relay 43 f) upon operating locks over its inner 
lower front contact to ground on conductor 309, 
Opens at its lower back contact the counting re 
lay control circuit extending from the digit reg 
ister 499, and at its lower front contact estab 
lishes the counting relay control circuit from the 
digit register 4026. Since it has been assumed 
that the hundreds digit 3 has been registered in 
the register 402 and therefore register relays 
492 and 4022 thereof have been operated, a cir 
cuit is established from battery 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 upper No. 3 front 
contacts of register relay 4321, the upper No. 2 
front contacts of register relay 4022, the upper 
No. 4 back contact of register relay 4C26, con 
ductor 4035, the upper No. 4 contacts of relay 
4306, the lower front contact of progress relay 
43 0, over the lower back contacts of succeeding 
progress relays, conductor 434, the lower front 
contact of relay 390, the upper back contact of 
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relay 393, the upper back contact of relay 39 5, 
the back contact of relay 398 to ground on con 
ductor 396. In the manner previously de 
Scribed, the counting relays 392 to 3923 and 
393 to 3933 are operated in response to the func 
tioning of relay 398 to count the transmission of 
the hundreds digit Series of three impulses. 
Upon the ogeration of relay 393, relays 39 and 
relay 333 are released, relays 335 and 393 are 
operated and the operated counting relays are 
released as previously described, whereupon the 
counting relays are reoperated to count a time 
interval Suicient to permit the selector Switch 
operated by the hundreds 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, relays 395 and 398 are released 
and relays 393 and 39A3 are reoperated in the 
nanner previously described. If the hundreds 
digit had not been registered at the time progress 
relay 33 operated, the transmission of impulses 
for the hundreds digit series would have been 
blocked by the connection of ground over the 
middle upper back contact of progress relays 
33:3, 3 and 3 , the middle upper front con 
tact of relay 36, the upper No. 1 contacts of 
relay 32, conductor 33 , lower back contact of 
relay (S2, which will not have operated, con 
ductors 434 and 3232 to the junction of the 
Windings of relay 396 thereby arresting the op 
eration of pulsing relays 385 and 39.8. As soon 
as the hundreds digit becomes registered, this 
blocking circuit is opened by the operation of re 
lay 392 and the transmission of the hundreds 
digit Series proceeds. 
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When relay 39: 5 operated, it removed ground 
from conductor 39A, thereby permitting relay 
A2 is to operate in the locking circuit of relay 
26 and when it released at the termination of 
the counting of the tine interval and reapplied 
ground to conductor 39 4, relay 42 operated, 
relay 426 released and relay 425 was held op 
erated. A circuit is now established for progress 
relay A3 extending from battery through its 
Winding, over the upper back contact of progress 
relay A32, the upper front contact of progress 
relay 43 , conductor 435, the upper front con 
tact of progress relay 222, the upper front con 
tact of progress relay 22, thence as traced over 
the back contact of relay 42 to ground at the 
upper front contact of relay 42 5. Progress re 
lay 43 upon operating locks over its inner lower 
front contact to ground on conductor 39, Opens 
at its lower back contact the Counting relav con 
trol circuit extending from the register 829 and 
at its lower front contact establishes the count 
ing relay control circuit from the register 49. 
Since it has been assumed that the tens digit 4. 
has been registered in the register and 
therefore relay 4 has been operated, a circuit 
is established from battery through the Winding 
of the No. 4 conting relay 3922 over the back 
contact of the nate relay 3934, terminal 3943 
cross-connected to the similarly numbered ter 
minal in Fig. 4, over the lower No. 2 contacts 
of relay 4, the upper No. 4 normal contacts of 
relay 4, the upper No. 3 back contact of relay 
AS2, the upper No. 4 back contact of relay 46, 
conductor A, 2A, the upper No. 3 contacts of relay 
A36, the lower front contact of progress relay 
A3, the lower back contact of progress relays 
432 and 433, conductor A34, the lower front 
contact of relay 339, the upper back contact of 
relay 393, the upper back contact of relay 395, 
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the back contact of relay 3908 to ground on con 
ductor 39A6. In a manner previously described 
the counting relays 392 to 3924 and 393 to 3934 
are Operated in response to the functioning of 
relay 3388 to count the transmission of the tens 
digit Series of four impulses. Upon the opera 
tion of relay 393, relays 390 and 393 are re 
leased, relays 39:5 and 39 8 are operated and 
the operated counting relays are released as pre 
viously 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 39:5 and 398 are released 
and relays 39 and 393 are reoperated in the 
manner 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 iden 
tification of the calling line number by the iden 
tifier, the subscriber is entitled to have a con 
nection established to the desired line. If the 
tens digit has not yet been dialed, relay 40 will 
not have been operated, and the Operation of the 
impulse generating relays 396 and 3908 will be 
blocked by the connection of ground to the junc 
tion of the windings of relays 3906 over a circuit 
which may be traced from ground over the mid 
dle back contacts of progress relays 433 and 
23 2, the middle upper front contact of relay 
43, conductor 439, the lower No. 2 contacts of 
relay 432, conductor 438, the lower back con 
tact of relay 4, conductors 4034 and 3212 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 32 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 43 f, over conductnr 
439, the unper No. 4 back contact of relay 324, 
conductors 32 and 322 to the iunction between 
the windings of relay 39.6. It will be assumed, 
however, that neither of these blocking circuits is 
effective and that the pulsing relavs have pro 
ceered to transmit impulses for the tens digit. 
When relay 39; 5 operated, it removed ground 

from conflictor 394 thereby releasing relays 
A 2.5 and A2 and When it released at the termi 
nation of the counting of the time interval and 
reapplied 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 
433, the upper front contact of relay 43, the 
upper front contact of relays 4309 and 422, 
thence as traced to ground at the upper back cons 
tact of relay 425. Progress relay 432 upon op 
erating locks over its inner lower front contact 
to ground on conductor 309, opens at its lower 
back contact the counting relay control circuit 
extending from the digit register 4), and at 
its lower front contact establishes the counting 
relay control circuit from the digit register 4 0. 
Since it has been assuined that the units digit 
5 has been registered in the register 40 and 
therefore relays 4 and 4f thereof have been 
operated, a circuit is established from battery 
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 simi 
ilarly numbered terminal in Fig. 41, over the up 
per No. 4 front contact of relay 44, the upper 
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No. 4 front contacts of relay 4, the upper No. 
3 back contact of relay. 4. 2, the upper No. 4 back 
contact of relay 4, 6, conductor 522, the upper 
No. 2 contacts of relay 436, the lower front coin 
tagt of relay 632, the lower back contact of re 
lay A3 3, conductor $34, the lower front contact 
of relay 39, the upper back contact of relay 
393, the upper back contact of relay 39 f5, the 
back contact of relay 3908 to ground on conduc 
tor 396. In the manner previously described, 
the counting relays 392 to 3925 and 393 to 3935 
are operated in response to the functioning of 
relay 398 to count the transmission of the units 
digit series of five impulses. Upon the operation 
of relay 398, relays 398 to 333 are released, 
relays 395 to 398 are operated and the oper 
lated counting relays are released as previously 
described. 

It will be recalled that relay 325 was oper 
ated to inform the Sender that no delay is nec 
essary 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 
puising relay 339 which may be traced from bat 
tery through its winding over conductor 3 f6, 
the inner upper front contact of progress relay 
432, conductor 3 4 of cable 3 9, the lower No. 
2 front contact of relay 3:25, conductor 3 42, the 
inner lower front, contact of relay 393 to ground 
on conductor 3 ? 2. Relay 339 operates and at 
its inner upper front contact connects ground to 
conductor 322 extending to the junction point 
between the windings of relay 3986 to block the 
further operation of this relay and the genera 
tion of impulses. 
Had the third code digit dialed by the sub 

scriber been registered in the trunk and the thou 
sands digit been registered in the first digit reg 
ister 88 of the Seinder, then the identifier route 
relay would have caused the operation of IrelayS 
43) and 33 of the Sender rather than 'elays 
A382 and 336. In this case, When progress re 
lay 3399 operates preparatory to controlling the 
transmission of the thousands digit Series of in 
pulses, a control circuit is established between 
the winding of-the-appropriate one of the count 
ing relays 383 to 3330, over contacts of the re 
lays of register & 3), conductor 236, the upper 
No. 6 contacts of relay 4387, over the lower front 
contact of progress relay 439, thence to ground 
over the lower back contacts of succeeding pi'Og 
ress relays and conductor 4.3E 4 as previously 
traced. Following the transmission of the thou 
sands digit series, progress relay f3() operates 
and establishes a control circuit between the 
winding of the appropriate one of the counting 
relays over contacts, of the relays of registiar 45 0, 
conductor (224, the upper No. 4 contacts of re 
lay 430 over the lower front contact of progress 
relay 43, thence to ground over the lower back 
contacts of succeeding progreSS relays and Con 
ductor i3.4 as previously traced. In the event 
that the hundreds digit has not been registered 
in register 49 it prior to the operation of prog 
ress relay 430, the previously traced impulse 
blocking circuit is extended over the lower back 
contact of relay 4), conductor $388, the lower 
No. 5 contacts of relay 633, over the middle up 
per front contact of progress relay 43 it and 
thence to ground over the middle upper back 
contacts of succeeding progress relayS. Follow 
ing the transmission of the hundreds digit Series 
progress relay 43 operates and establishes a 
control circuit between the winding of the ap 
propriate one of the counting relays, over con 
tacts of the relays of register 4020, conductor 
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4035, the upper No. 3 contacts of relay 4307, the 
lower back contacts of progress relay 43f2 and 
lower front contact of progress relay 43 ff, the 
433 and conductor 43 4 to ground as traced. In 
the event that the tens digit has not been regis 
tered in register 4020 prior to the operation of 
progress relay 43 the previously traced impulse 
blocking circuit is extended over the lower back 
COntact of relay 492, conductor 43 f, the lower 
No. 3 contacts of relay 430 f, conductor 43 9, the 
inner upper front contact of progress relay 43, 
Over the middle upper back contacts of progress 
relays 432 and 433 to ground. Following the 
transmission of the tens digit series progress re 
lay 43 A2 operates and establishes a control cir 
cuit between the winding of the appropriate one 
of the counting relays, over contacts of the re 
lays of register 4:00, conductor & 2 ?, the upper 
No. 2 contacts of relay 4337, over the lower front 
contact of progress relay 43f2, the lower back 
contact of relay 433 and conductor 434 to 
ground as traced. In the event that the units 
digit has not been registered prior to the opera 
tion of progress relay 432, the previously traced 
impulse blocking circuit is extended over the 
lower back contact of relay 407, conductor 438, 
the lower No. 4 contacts of relay 430? and the 
middle upper front contact of relay 43 A3 to ground 
at the middle upper back contact of relay 43 3. 
Following the termination of the transmission of 
the units digit series, the end of pulsing relay 
339 is operated in the manner previously de 
Scribed if the no-delay relay 325 has been op 
erated to indicate that 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 
counting relays are reoperated as previously de 
-Scribed to count a time interval following which 
the Operated counting relays are released, relays 
395 and 3348 are released and relays 390 and 
39A3 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 (4 thereby 
permitting relay 42 5 to operate in the locking 
circuit of relay 42 f6 and when it releases at the 
termination of the counting of the time interval 
and reapplies ground to conductor 39 4, relay 
427 Operates, relay 42 6 releases and relay 42 is 
is held operated. A circuit is now established 
for progress relay 43: 3 extending from battery 
through the winding of such relay, over the 
upper front contacts of relays $312, 430, 4222 
and 422, thence as traced over the back contact 
of relay 42 f6 to ground at the upper front contact 
of relay 4215. Progress relay 433 upon Operat 
ing locks over its inner lower front contact to 
ground on conductor 3:09, opens at its lower back 
contact the counting relay control circuit ex 
tending from the register 410) and establishes 
a counting relay control circuit from battery 
through the appropriate one of the counting re 
lays, over contacts of the relays of register 4 0, 
conductor 422, the lower No. 1 contacts of relay 
430, Over the lower front contact of progreSS 
relay 433 and conductor 43 (4 to ground. In 
the event the extra numerical digit has not been 
registered in the register 4ff O prior to the Opera 
tion of relay 43 f3, the previously traced blocking 
circuit is established over the lower back contact 
of relay 4, conductor 4:23, the upper No. 1 
contacts of relay 430? to ground at the middle 
upper front contact of progress relay 433. 
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When counting relay 393 operates to count the 
last impulse of this digit series, with sender 
delay relay 3i 5 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, coni 
ductor 343 of cable 39, the upper No. 1 front, 
contact of relay 3 5, conductor 342, 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 3520 of the sender 
and the hundreds digit been registered in the 
first digit register 4000 of the sender, then the 
identifier route relay would have caused the Op 
eration of relays 4300 and 438 of the sender. 
In this case, when progress relay 4309 operates 
preparatory to controlling the transmission of 
the thousands digit series, a control circuit is 
established between the winding of an appropri 
ate one of the counting relays 392 and 3939, over 
contacts of the relays of register 3520, conductor 
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 re 
layS and conductor 434 to ground as traced. 
Following the transmission of the thousands digit 
Series, progreSS relay 43 operates and estab 
lishes a control circuit between the winding of 
the appropriate one of the counting relays over 
contacts of the relays of register 400, conductor 
4036, the upper No. 4 contacts of relay 438, the 
lower front contact of progress relay 43 over 
the lower back contacts of succeeding progress 
relays and conductor 434 to ground. Following 
the transmission of the hundreds digit series, 
progreSS relay 43 operates and establishes a 
control circuit between the winding of the ap 
propriate One of the counting relays, over con 
tacts of the relays of register 40 0, conductor 
4224, the upper No. 3 contacts of relay 4308, the 
lower front contact of progress relay 43, over 
the lower back contacts of succeeding progress 
relays and conductor 434 to ground. In the 
event that the tens digit has not been registered 
in the register 40fe prior to the operation of 
progress relay 43, the previously traced impulse 
blocking circuit is extended over the lower back 
contact of relay 47, conductor 43 f6, the lower 
No. 4 contacts of relay 430, the inner upper front 
contact of progress relay 43 f, thence over the 
middle upper back contacts of progress relays 
432 and 433 to ground. Following the trans 
mission of the tens digit series, progress relay 
32 operates and establishes a control circuit 
between the winding of the appropriate one of 
the counting relays, over contacts of the relays 
of register 429, conductor 435, the upper No. 2 
contacts of relay A38, the lower front contact 
of progreSS relay 432, the lower back contact of 
progress relay 433 and conductor 43 4 to ground. 
In the event the units digit has not been reg 
istered in the register 4029 prior to the operation 
Cf progress relay 432, the previously traced in 
pulse blocking circuit is extended over the lower 
back contact of relay 4927 and conductor 437, 
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 re 
lay A3 3. 

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 
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by counting relay 393 as previously described. 
If, however, delay relay 35 has been operated 
indicating that an additional digit will be dialed 
and registered in register 400, then following the 
neaSurement of the time interval after the 
transmission of the units digit impulse Series, 
progreSS relay 433 Will be operated to establish 
a counting relay control circuit between the 
winding of the appropriate one of the counting 
relays, over contacts of relays of register 400, 
conductor 42, the lower No. 1 contacts of relay 
A208, the lower front contact of progress relay 
433 and conductor 434 to ground. In the event, 
the extra digit has not been registered in the 
register () prior to the operation of progreSS 
relay 433, the previously traced impulse block 
ing circuit is extended over the lower back con 
tact of relay 407, conductor 438, the upper 
No. 1 contact of relay 430 to ground at the up 
per middle front contact of progress relay 43 3. 
Following the transmission of the extra digit 
Series the end of pulsing relay 339 is operated 
under the control of Sender delay relay 3, 5 and 
progress relay 33 over the circuit previously 
traced. 
In the preceding discussion of the transmission 

of the impulse series to set up the connection it 
Was aSSunned 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 422 and 4209 Were operated from 
the identifier. It will now be assumed that re 
lays 42 and 4209 are operated from the identi 
fier to indicate to the Sender that a Series of in 
pulses 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 426 at the initiation 
of impulsing, a circuit is established from battery 
through the Winding of progress relay 429, over 
the upper back contact of progress relay 4220, 
the middle lower front contact of relay 4209, the 
upper No. 2 contacts of relay 42, the upper 
front contact of relay 426, to ground at the up 
per back contact of relay 425. With relay 429 
Operated and locked over its inner upper front 
contact to ground on conductor 309, a counting 
relay control circuit is established from battery 
through the winding of the No. 0 counting relay 
3930, the back contact of mate relay 3940, termi 
nal 395 strapped to the similarly numbered ter 
minal in Fig. 42, over the upper No. 3 contacts of 
relay 42 , the lower front contact of progress 
relay 429 and thence over the lower back con 
tacts of Succeeding progress relays and conduc 
tor 43 to ground as traced. At the end of the 
transmission of this preliminary series of ten 
impulses and the measurement of a time interval, 
relay A26 releases, relay 427 operates and relay 
A2 f is held operated whereupon the circuit of 
progreSS relay 4220 is established from battery 
through its Winding, over the inner lower front 
contact of relay 4299, the lower No. 4 contacts 
of relay 420, the upper back contact of prog 
reSS relay 422, the lower front contact of relay 
4299, the upper front contact of progress relay 
429, the lower No. 2 contacts of relay 420, the 
back contact of relay 426, to ground at the up 
per front contact of relay 425. Progress relay 
4228 upon operating locks and establishes a con 
trol circuit from the counting relays to the first 
code digit register 3400. From this point the 
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control of selections proceeds in the manner pre 
viously described. 

If the connection requires the insertion of a 
low gain repeater and the transmission of all 
of the office code digits, relays 426 and 4.299 are 
operated from the identifier. In this case, upon 
the operation of relay $25 at the initiation of 
impulsing, a circuit is established fronin battely 
through the winding of progress relay 428, the 
upper back contact of relay 429, the lower No. 2 
contacts of relay 4209, the upper front contact 
of relay 42 f G to ground at the upper back Con 
tact of relay 425. Relay 423 operates and locks 
over its inner upper front contact to ground on 
conductor 369 and establishes a circuit from 
battery through the winding of the No. 1 count 
ing relay 392, 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 42), the lower con 
tacts of progress relay 429, thence over the low 
er back contacts of succeeding progress relays 
and conductor 3 4 to ground as traced. At the 
end of the transmission of this preliminary in 
pulse Series and the counting of a time inter 
val, relay 426 releases, relay 42; operates, re 
lay 42f 5 remains operated and a circuit is es 
tablished for progress relay 42 9 from battery 
through its winding, over the upper back con 
tact of relay 4229, the middle lower front contact 
of relay 4209, the upper front contact of prog 
ress relay 428, the lower No. 1 contacts of relay 
4200, the upper back contact of relay 42 iö to 
ground at the upper front contact of relay 425. 
A control circuit is now established fron battery 
through the winding of the No. 4 counting relay 
3924, over the back contact of mate relay 3934, 
terminal 39 44 cross-connected to the Similarly 
numbered terminal in Fig. 42, over the upper No. 
3 contacts of relay 423), the lower front contact 
of progress relay 429, over the lower back con 
tacts of Succeeding progress relays and Conductor 
434 to ground as traced. Following the trans 
mission of this Series of foul impulses progreSS 
relay 422 is operated to control the transmis 
Sion of the first code digit Series and the remain 
ing series of impulses are transmitted in accord 
ance 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. 4238 will be operated from the 
identifier, and if it be assumed that relay 4282 
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 Wind 
ing, over the lower No. 2 contacts of relay 4292, 
the upper back contact of relay 4222, the lower 
contacts of relay 4288, the No. 2 upper contacts 
of relay 4202, the upper front contact of relay 
426 to ground at the upper back contact of 
relay 425. Relay 422 thereupon operates, 
locks and establishes a counting relay control 
circuit from battery through the appropriate 
one of the counting relays, over the contacts of 
the relays of the first code digit register 3493, 
conductor 34:1, the upper No. 1 front contact of 
relay 3586 (which will be operated from the iden 
tifier to inform the sender that only two office 
code digits have been dialed), conductor 358, 
the lower front contact of progress relay 422, 
thence over the lower back contacts of succeed 
ing progress relays and conductor 43 to ground 
as traced. Following the transmission of the 
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first office code digit series and the counting of 
the time interval, relay 426 releases, relays 42 fil 
and 42 5 operate, and progress relay 4222 be 
cores energized in a circuit extending from bat 
tery through its Winding, over the upper back 
contact of progress relay 4339, the upper front 
contact of progress relay 422 i, the inner lower 
front contact of relay A228, the lower No. 1 con 
tacts of relay 202, the upper back contact of 
relay 426 to ground at the front contact of re 
lay 32 5. Relay 422 upon operating locks and 
establishes a counting relay control circuit from 
battery through the appropriate one of the 
counting relays, over the contacts of the relays 
of the second code digit register 3428, conductor 
34; 8, the upper No. 2 front contact of relay 3506, 
conductor 349, the lower front contact of 
progress relay 4222 and thence to ground as 
traced over conductor 43 4. The following nu 
inherical digit Series are then transmitted in the 
manner previously described. 

If a high gain repeater is required in a connec 
tion of this type, relay 42 will be operated from 
the identifier rather than relay 4282 and with re 
lay A283 operated when relay 429 operates at the 
initiation of impulsing, a circuit is established 
from battery through the winding of progress 
relay 42? 9, over the upper No. 4 contacts of re 
lay 238, the lower No. 4 contacts of 1elay 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 f, the upper 
front contact of relay 42 6 to ground at the up 
per back contact of relay 42 f S. Progress relay 
42 9 upon operating controls the transmission of 
a preliminary Series of ten impulses in the man 
ner previously described following which, upon 
the operation of relay 42?s and the release of re 
lay 426, a circuit is established for progress re 
lay 422 which may be traced from battery 
through its winding, over the upper No. 2 con 
tacts of relay 4203, the lower No. 3 contacts of 
relay 420, the upper back contact of progress 
relay 4222, the lower contacts of relay 4298, the 
upper front contact of relay 429, the lower No. 2 
contacts of relay 42C, the upper back contact 
of relay 42 6 to ground at the upper front con 
tact of relay 42 5. Progress relay 422 there 
upon 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 con 
nection of this type, relay 420 will be operated 
from the identifier rather than relay 4282 and 
With relay (238 operated when relay 426 op 
erates at the initiation of impulsing, a circuit is 
established from battery through the winding of 
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progress relay 4248, over the upper back con 
tact of progress relay 42 9, the lower No. 2 con 
tacts of relay 420, the upper front contact of 
relay 426 to ground at the upper back contact 
of relay 25. Relay. 42f& upon operating con 
trols the transmission of a first preliminary series 
of One impulse following which, upon the release 
of relay 42 G. and the operation of relay 425, a 
circuit is established for progress relay 42 9 ex 
tending from battery through its winding over 
the upper No. 4 contacts of relay 4203, the lower 
No. 4 contacts of relay 4200, the upper back con 
tact of progress relay 422A, the inner lower con 
tacts of relay 4298, the upper front contact of 
progreSS relay 428, the lower No. 1 contacts of 
relay 6280, the upper back contact of relay 426 
to ground at the upper front contact of relay 
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425. Progress relay 429 upon operating con 
trols the transmission of a second preliminary 
series of four impulses following which, upon the 
reoperation of relay 428 and the release of re 
lay 425, the circuit of progress relay 422 is 
established from battery through its Winding, 
over the upper No. 2 contacts of relay 4288, the 
lower No. 3 contacts of relay 32, the upper 
back contact of progress relay 4222, the lower 
contacts of relay 4208, thence as traced to 
ground over the upper front contact of relay 
S.26 and the upper back contact of relay 425. 
Progress relay 422 upon operating controls the 
transmission of the first of the code digit series 
following which the transmission of the remain 
ing digit series of the called line number proceeds 
in the manner previously described. 

In some cases it may be necessary for the Send 
er to transmit but a single office code digit in 
which case relay A2 will be operated from the 
identifier. If it be assumed that no repeater is 
required in this type of connection and therefore 
that relay 422 is operated, then with relay A26 
operated at the outset of impulsing a circuit is 
established from battery through the Winding Of 
progress relay A222, over the upper back contact 
of progress relay 4309, the middle lower contacts 
of relay 4257, the upper No. 2 contacts of relay 
422, the upper front contact of relay 2 , to 
ground at the upper back contact of relay 25. 
Relay 4222 operates, locks to ground on conduc 
tor 309, and establishes a counting relay control 
circuit from battery through the Winding of the 
appropriate one of the counting relays, thence 
Over contacts of relays of the third code digit 
register 350 or relays of the Second code digit, 
register 342 depending upon whether a three 
or a two-digit, office code has been dialed and 
relay 356 is unoperated or Operated, thence over 
conductor 349, the lower front contact of prog 
ress relay 4222 and to ground as previously 
traced on conductor 43 A. Following the trans 
mission of this code digit series, relay 426 re 
leases and with relay 425 operated a circuit is 
established from battery through the Winding 
of progress relay 39, over the upper back con 
tact of progress relay 430, over the upper front 
contact of progress relay 4222, the lower con 
tacts of relay 4207, the lower No. 1 contacts of 
relay 4202, the upper back contact of relay A26 
to ground at the upper front contact of relay 
425. Relay 439 upon operating controls the 
transmission of the thousands digit Series foll 
lowing which the remaining digits 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 nec 
essary to transmit any of the registered code 
digits in which case relay 25 Will be operated 
from the identifier. On a direct trunk call no 
repeater would be required and therefore relay 
422 would also be operated. When, therefore, 
relay 426 operates at the outset of inpulsing a 
circuit is established fron battery through the 
Winding of progress relay 43.9 over the upper 
back contact of progress relay 3, the inner 
lower front contact of relay 26, the upper No. 2 
contacts of relay 422, the upper front contact 
of relay 426 to ground at the upper back contact 
of relay 425. Relay 439 upon operating con 
trols the transmission of the registered thou 
sands digit following which the circuit of progress 
relay 430 is established from battery through its 
Winding Over the upper back contact of progress 
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relay 43, over the upper front contact of relay 
439, the lower front contact of relay 4266, the 
lower No. 1 contacts of relay 3282, the upper 
back contact of relay 426 to ground at the upper 
front contact of relay 425. Progress relay 43 G 
upon Operating controls the trastission of the 
registered hundreds digit series following which 
the remaining digit series of the called line nun 
ber are transmitted in the manner previously 
described. 

Calling line identification, 

It will be recalled that following the seizure of 
the identifier and its association with the ticket 
ing truank, a route relay was operated in accord 
ance With the called office code registrations 
which, in turn, operated relay 2634. Before the 
first check test was made to determine if the 
identifier has properly transferred the called of 
fice code digits to the Sender, the termination of 
which test caused the operation of relay 22 , a 
test is made to determine if the denied service 
register relay 2823 has been falsely operated by 
an unstandard ground condition. If this is found 
to be the case, a circuit is established from bat 
tery through the winding of relay 25 , over con 
ductor 2952, the next to upper contacts of relay 
2544, conductor 253, the lower back contact, 
of relay 282, the upper contacts of denied serv. 
ice register relay 223, the upper back contact of 
relay 224 to ground over the upper back contact 
of relay 23 . Relay 293 will therefore operate, 
lock Over its inner lower contacts to ground over 
the Upper No. 2 contacts of relay 2, 2 and estab 
lish obvious circuits for relay 22 and to the 
trouble indicator. Also at this time a circuit 
is established from battery through the winding 
of relay 2554, over the inner upper back contact of 
relay 262 to conductor 248 and to the No. 15 
Contacts of the operated identifier trunk con 
nector relay 4559F to test for a false ground 
Which right be connected at such connector 
relay. If relay 2555 operates in response to such 
a false ground, it closes obvious circuits for relay 
292 and to the trouble indicator. In case relay 
2823 is Operated during these checking periods 
due to the Operation of vacant code relay 2945, 
relay 2, 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 Telay and therefore the previously traced 
Circuit for relay 282 would not have been corn 
pleted. Under this condition relay 2.2g is Op 
erated under the control of relay 2333 associated 
With the timing circuit shown in the lower left 
portion of Fig. 20. 
When relay 2822 operates following the Opera 

tion of connector relay 4559F of the identifier 
trunk connector of Fig. 45, an obvious circuit is 
established thereby for relay 232, Which, upon 
Operating, opens at its upper back contact the 
shunt of timing condenser 2958; closes a circuit 
from the Source 253 of 130-volts positive pO 
tential over its inner upper contacts, lupper back 
Contacts of relay 233, through resistance 257 
and Condenser 258 to ground and, at its lower 
contacts, prepares a circuit for the anode relay 
2934. After a time interval of approximately .2 
Second, condenser 2058 becomes fully charged 
Whereupon the potential of source 2056 becomes 
applied through resistances 2357 and 259 to the 
left cathode of the tube 266 and, since the right 
cathode of this tube is connected over the lower 
normal Contacts of relay 2033 to ground over the 
Upper front contact of relay 232, the tube fires 
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acroSS its cathode gap, discharging condenser 
2958 thereover and completing the circuit of 
anode relay 234 across its cathode-anode gap. 
Relay 234 thereupon operates and causes the 
operation of relay 2333 which operates, locks over 
its inner lower alternate contacts to ground over 
the upper contacts of relay 232, renoves giround 
fron the right cathode of the tube thereby ex 
tinguishing the tube and releasing anode relay 
238, establishes a discharge path for condensei 
258 over its upper front contact and establishes 
the circuit of relay 22 over its lower contactS. 
With relay 22 now operated and relay 2523 
Operated because of a Vacant code coilidition, 2. 
denied Service signal Will be sent to the trunk 
Over conductor 2 S in the manner to be attei de 
Scribed. 

Relay 222 upon operating also establishes a 
circuit for operating relay 2 if at this time 
either relay for has been operated in re 
Sponse to the party test. This circuit may be 
traced from battery through the Winding of relay 
2 CE, over conductor 2:32, the upper front con 
tact of relay e, it having been assumed that 
the party test inade by the Sender indicated a tip 
party call, the upper back contact of relay iii, 
conductor 72, the No. 4 lower contacts of relay 
202, the lower back contact of relay 223, the 
lower back contact of relay 224, to ground OWei 
the upper contacts of relay 23.22. Relay 22, 
upon operating, establishing a circuit for the 
thousands group start relay A43 Which may be 
traced from battery through its winding, over 
conductor e4, over the lower contacts of nor 
mally operated relay 96 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 if: 
to 79, inclusive, which should be unoperated at 
this time, over conductor 66, the No. 6 back 
contact of relay 252, conductor se, the lower 
back contact of relay 78, conductor 3 to 
ground over the No. 1 contacts of relay 2.É. A. Re 
lay E43 upon operating locks over its No. 3 con 
tacts and the lower back contact of relay if E to 
ground on conductor .69 and establishes a cir 
cuit for relay 2 extending from battery 
through its winding, over the No. 7 contacts of 
relay 743, the upper back contact of advance re 
lay 2, conductor f 22, the back contact of relay 
23, conductor 24, the No. 5 back contact of re 
lay 2524, conductor 2: 35 to ground over the No. 6 
contacts of relay 22. Relay E2. Upon Operat 
ing locks over its No. 3 contacts to ground over 
its operating circuit, just traced, independent of 
the contacts of advance relay 72 and connects 
battery through resistance 223 Over its No. 1 
contacts, conductor 24, over the upper normal 
contacts of transfer relay 3 of the connon 
number and class circuit, comprising FigS. 13 and 
14 and the lower portion of Fig. 3, conductor 
38, winding of lock-out relay i48F, allocated 

to the seized identifier assumed to be the No. 1 
identifier, thence to ground over the inner OWei 
normal contacts of succeeding internediate 
lock-out relays, such as AI, and the last lock 
out, relay 4GL, allocated to other identifiers if 
the common number connector circuit has not 
been taken into use by another identifier. 

Relay 2 also primes the tube of the connon 
connector timer 27 of Fig. 27 by connecting the 
130-volt source 234 of positive potential Over the 
inner upper front contact of relay 24, through 
resistance 27 FE, over conductor 26, the No. 5 
contacts of relay 20, the back contact of relay 
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25, conductor 26 F, through resistance 2 B, 

and condenser 2C to ground. The conder Ser 
stats to charge Over this circuit, and if the 
idential geckout relay of the Connoi. Unber 
circuit has not ceen operated before it becomes 
fully charged after an interval of approximately 
3.4 seconds, the potential fron battery 284 ap 
pied through resistances 2: ; 3 and 27 D to the 
ef, or contro Cathode of the gas-filled tube of 
the titler tube is effective to fire the tine tube 
since its right cathcode is connected over the nor 
inai contacts of the anode relay 2A of the tin 
er to grolin Cyer the No. 3 tipper front contact of 
relay 27, 25. When the tutee fires the condenser 
2. C discharges Over the cathode gap of the tube 
and the cathode-anode circuit through the tube 
is established fron ground applied to the right 
cathode, thence to the anode, through the lower 
Winding of anode relay 2, EA to battery 234 as 
traced. Relay 2 ERA operates, locks fron battery 
throligh its upper winding and upper alternate 
contacts to ground at the upper No. 3 front con 
tact of relay 23, extinguishes the tube, and es 
tablishes a circuit froiin ground. Over its lower con 
tacts, contiuctor 285 to battery through the 
Williiing of reay 3:25 and to the trouble indicator. 
Relay 2335 upon operating locks over its lower 
front, contact, the upper back contact of relay 
2333, ccadictor 222 S to ground over the lower 
back contact, cf relay 23 A; closes an obvious 
circuit, for relay 2326 which operates and locks 
over its Jo. 4 contacts to ground OVer the upper 
Io. 2 contacts Cif Irelay 232; and over its inner 
upper contacts connects ground to conductor 20 

5 to operate identifier busy relay 273 to prevent 
the seizure of the identifier by any Sender until 
the identifier is released after the rectification of 
the trouble encountered. 

Et, Will be assumed, however, that the coninon 
Inumber circuit lock-out relay 33F is operated 
at once and closes a circuit for the connector 
relay 332F, allocated to the identifier over a, 
circuit, which may be traced from ground through 
its winding over conductor 33, it he uppe 

is over the inner upper front coitact of relay 
; : E to battery through resistance 2. Relay 
E32, upon operating, establishes a circuit for 
relay 25 extending fron battery through its 
Winding, over conductor 26, to ground over the 
lower contacts of connector relay 332. Relay 

25, upon operating, opens the prinning circuit 
of tinner 2, ... at its upper back contact ta arrest 
the tiring function; primes the the of the cora 
on line circuit tiliner 27 of Fig. 27 over a 

circuit, which may be traced from battery 234, 
over the inner upper contact of relay 2:26, 
through resistance 2 8E, conductor 238, the 
No. 2 contacts of the relay 29, the lower coin 
tacts of relay 25, conductor 23, through re 
sistance 2 if 8B and condenser 2EC to ground. 
Condenser 2: EC thereupon cominences to 
charge to IneaSure the time that the common 
number circuit, is held by the identifiej, which 
should not be longer than 3.8 seconds and is 
terrainated by the release of relay E39, and 
establishes a circuit from ground over the inner 
liper back contact of relay ii, the inher lower 
contacts of relay 25, conductor 827 to attery 
through the winding of the thousands switching 
relay SS25 and in parallel therewith to battery 
through the Winding of Switching relay 323. Re 
lay 523 upon Operating connects the input sides 
of the ten amplifier-detector circuits 333 to 
39, inclusive, over cable 5 to the cominon 
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number circuit. Relay 820, upon operating, con 
nects the contacts of the register relays 80 to 
89, inclusive, associated with the output sides 

of the amplifier-detector circuits, over conductors 
of cables 28 With the Windings of the thousands 
group register relays 70 to 79, inclusive. 
Had the identifier Seized for the call been an 

intermediate identifier, then its lock-out relay 
400I 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 identifier, and 
upon operating would have established the circuit 

O 

5 
of its allocated connector relay 302I if a preced 
ing identifier had not seized the connector circuit 
and its lock-out relay, such as 400F, had not 
been operated. This circuit may be traced from 
ground, through the winding of relay 302I, the 20 
inner upper back contact of transfer relay 306, 
the upper front contact of relay 400I, the inner 
upper back contact of relay 400F, through resist 
ance 492 to battery. Relay 302I would have 
stablished a circuit from ground over its lowel 

contacts and a conductor of cable 304 thence to 
battery through the winding of the relay corre 
sponding to relay 25 in the associated identifier. 
Had the identifier seized for the call been the 
last, then its lock-out relay 400L would have 30 
been operated over the inner lower back contact 
of transfer relay 307 to ground through its 
winding and would have established the circuit of 
its allocated connector relay 302L if a preceding 
identifier had not seized the connector circuit 
and the lock-out relay such as i400I or 4 CF 
had not been operated, over a circuit which inay 
be traced from ground through the Winding of 
relay 3021, the lower back contact of transfer 
relay 37, the upper front contact of relay 
400L, the inner upper back contact of inter 

mediate lockout relays such as 400I, the inner 
upper back contact of lockout relay 400F to 
battery through resistance 402. Relay 302L. 
would have established a circuit which may be 
traced in part from ground over its lower coin 
tacts and a conductor of cable 305 thence to 
battery through the winding of the relay of the 
identifier corresponding to relay T25. 
The identifier now proceeds to make a test 

through the contacts of relay 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 other 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 
complete its identification before it can proceed. 
This is to prevent the possibility of an identifier 
encountering two alternating current signals in 
the common number circuit. This condition 
would occur in case the other identifier Were 
identifying in the ring field on a party line which 
also has a tip subscriber whose seized network 
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 de 
sires to test in, there will be no delay as in this 
case there can be only one signal in the common 
circuit. It has been assumed that the called 
identifier is to test in the tip party field and 
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therefore when relay 725 operates, a circuit is 
established for relay 20 extending from battery 
through its winding, Over conductor 2, the 
right-back contact of relay T30, the middle 
upper contacts of operated relay 700, the upper 
front contact of relay 725 to ground applied to 
conductor 722 as previously traced. Had the 
relay 7 of been operated, then the circuit pre 
viously traced for relay 20 would have extended 
Over the right back contact of relay 29 and 
the middle upper contacts of relay 0. 
The windings of relays 729 and 730 are con 

nected to contacts of relays 73 and 732, re 
Spectively, in other identifiers so that either relay 
fi29 or 730 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 3 L is 
therefore Operated thereby causing the operation 
of relay 29, the operation of relay 2f ) would 
be delayed should the first identifier be signaled 
by the operation of relay f of to make a test in 
the opposite or ring field, or if an intermediate 
identifier is testing in the ring field and its relay 

32I is therefore operated thereby causing the 
Operation of relay 730, the operation of relay 
2 would be delayed should the first identifier 
be signalled by the operation of relay 70 to 
make a test in the opposite or tip field. It will 
be aSSumed that relay 2 iO operates at once, 
locks over its inner lower contacts to ground on 
conductor 722, and establishes a circuit extend 
ing from battery through the winding of relay 
f3, Over the inner upper contacts of relay G8, 
the No. 4 contacts of relay 43, conductor G3 
to ground over the lower middle contacts of relay 
2 C. Relay 73 i, upon operating, locks over its 
inner right contacts and conductor 33 to 
ground on conductor 204 and establishes oper 
atting circuits over its left contacts for relays 

29I and 729L of other identifiers to inform 
then that it is testing in the tip party field. Had 
relay of been operated, then relay 732 would 
have been similarly operated following the opera 
tion of relay 2 () and would have caused the 
Operation of relays 730I and 730L of other 
identifiers to inform them that it is testing in the 
ring party field. At the time relay 700 operated, 
an obvious circuit was established over its lower 
middle contacts for relay 404T, relay 404T, 
upon Operating, in turn operating relay 405T. 
Had relay 70? been operated, relays 404R, and 
45R. Would have been operated instead. 

Thousands group identification 
Relay 20, upon operating, connects the source 

2ff 3 of 270-cycle signaling current over its middle 
and upper front contacts, conductor 24, the 
upper back contact of relay 35, conductor 2 5, 
the lower back contact of relay 2 6, conductor 
2. if, the No. 13 contacts of identifier trunk con 
nector 559F, conductor 739, the No. 5 upper front 
contacts of relay if 8, the upper normal contacts 
of jack fiti, the upper contacts of trunk sleeve 
relay 93, trunk sleeve conductor 702, thence 
Over the sleeve circuit of the connection estab 
lished from the calling line including the sleeve 
brush 2 of the line finder G, sleeve conductor 
83 of the calling line, conductor :04, through 
resistance 30 and coindenser 63 to a hori 
Zontal cross-connecting strip 032 on the cross 
connecting rack 09. It will be assumed that 
the connector sleeve or numerical directory num 
ber of the calling line is 98.95 and that the strip 
1032 is therefore cross-connected to the vertical 
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strip fo33 as by a screw inserted through holes 
at their intersections. The signaling current 
will therefore flow through the primary winding 
Of the No. O hundreds COil HT9 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 terminals connected to ground So 
that battery noises on the connector sleeve con 
ductors of lines connected to one primary wind 
ing Will balance out the battery noises on the 
connector sleeve conductors of lines connected 
to the other primary winding. 

Relay 2 0 also establishes a circuit from 
battery through resistance 734, over the lower 
back contact of advance relay f2, the No. 1. 
contacts of relay 743, conductor 739, the inner 
upper contacts of relay 20, the upper normal 
contacts of relay 2. f6, conductor 28, the lower 
contacts of relay 709, conductor 2 f9, the No. 6 
back contact of walking relay 22, conductor 
2124 of cable 2 25, contacts of connector relay 
f302F, and conductor f308 to ground through 
the winding of the tip field switching relay 399 
allocated to ten thousands number circuits which 
may or may not be in the same office unit. The 
operation of switching relay 309 connects the 
Secondary Windings of the ten thousands trans 
former coils over the conductors of cable 50 
and contacts of the operated Switching relay 52 
to the input circuits of the ten amplifier-detector 
circuits of Fig. 18. 
Each amplifier detector-detector circuit, for 

example, 809 comprises an input transformer 
1824, a pentode type amplifying tube 825, a 
detector tube 826 and an anode relay 827. The 
anode relay of each circuit is a polarized relay 
whose armature is normally held against its back 
contact by a secondary polarizing winding as dis 
closed. The filaments of the amplifier tubes of 
five circuits 805 to 809, 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 805, serially 
through intermediate filaments, to ground on the 
filament of circuit 809. The filaments of the 
detector tubes are heated in a series circuit from 
battery f828 through the resistance network 
829 and grid biasing potential for all of the five 

detector' tubes is derived from battery 828 and 
the resistance network 829. Battery 830 sup 
plies anode potential through the upper windings 
of the five anode relays, such as 1827, to the 
anodes of all five of the detector tubes and 
through resistances such as 83 f to the anodes. 
of the five amplifier tubes. The five amplifier 
detector circuits 89 to 804, of which one is 
indicated by the box 800, are similarly supplied 
with heating, biasing and anode potentials. 
When relay 309 of the common number circuit 

operated, a circuit was established from ground 
over the outer right contact of relay 73, con 
ductor f736, the upper contacts of relay 45'I, 
conductor 406, the lower contacts of Switching 
relay 309, conductor 504 of cable 50, to bat 
tery through the winding of relay 505. With 
switching relays 502 and 820 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 505, the No. 21 contacts of switching relay 
f520, conductor 839, the No. 1 contacts of switch 
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ing relay 820, conductor 90 to battery through 
the winding of start relay 1992. Relay 992, upon 
operating, establishes a circuit from ground Over 
its inner lower front contacts and conductor 1994 
through the lower Winding of relay 832 to bat 
tery, but this relay being marginal does not 
operate at this time, and establishes an oper 
atting circuit for relay 905 which extends from 
battery through the Winding of relay 905 over 
its upper contacts, over the No. 2 back contacts 
of relay 1906, conductor 99, over the lower 
back contacts of all of the register relays 8 
to 89, inclusive, to ground. With all of the 
register relays normal, relay 95 now operates; 
locks over its No. 4 contacts to ground over the 
lower contacts of relay 92; opens the operating 
circuit of relay 1909 at its No. 2 back contact 
thereby opening the initial start circuits for start 
relays 743, 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 
a 908, conductor 1909 to the armatures of all anode 
relays such as 827 to prepare an operating circuit 
for one of the register relays 8f) to 1819; and 
starts timing by connecting the source 3 to of 
130-volt positive potential through resistance 
19?, over its No. 5 contacts, through resistances 
92 and 93 to timing condenser 94 associated 

with the first timing tube 9 5 and by removing 
the short circuit of condenser Sid extending over 
itS No. 7 back contact and through resistance 
96. 
It has been assumed that the Signaling current 

WaS applied through the lower primary Winding of 
the thousands transformer coil 9THT and there 
fore Such current is now induced over a circuit 
Which may be traced from the upper terminal of 
the secondary winding of such transformer, over 
the No. 6 back contact of relay 29, conductor 
1034, the upper contacts of relay 339, conductor 
502 of cable 50, the No. 20 contacts of Switch 

ing relay 520, conductor 82, through the filter 
823 of the No. 9 amplifier-detector circuit, 809 

tuned to pass the 270-cycle tone current, the 
primary winding of input transformer 824, back 
through the filter, conductor fa22, the No. 19 
contacts of relay 520, conductor 53 of cable 
f50, the next to upper contacts of relay 309, 
conductor 1035, the No. 5 back contact of relay 
029 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 825 is amplified by Such 
tube and impressed upon the input circuit of 
detector tube f826 which upon detecting the pres 
ence of tone current operates the anode relay 
1827 to close its contacts. Register relay 89 
now operates over a circuit extending from ground 
On conductor 909, over the contacts of anode 
relay 827, through the winding and inner lower 
normal contacts of relay 89, conductor 97, 
the No. 7 back contact of relay f) 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 con 

nection with the amplifier-detector circuits in 
making each of the four identification tests. Due 
to using the sleeve circuit of selectors for con 
ducting 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 condenser . O3 because of calls being 
initiated and disconnected on lines being served 
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by line finders involved in each call. Also surges 
Will be involved due to Selectors hunting past 
Selector blank terminals Over which an identi 
fication 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 operation of the register relays fel) 
to 8 9 at the outputs of the amplifier-detector 
circuits, the connection of the circuits from the 
contacts of the anode relays such as relay 82 
to the register relays is controlled by the timing 
circuit. 
This timing circuit is provided with three cold 

cathode tubes 95, 1925 and 935 for which 
anode current is Supplied from the Source 99 
over the No. 5 contacts of relay 905 and conduc 
tor 98, through the Windings of their aSSociated 
anode relays 99, 929 and f 939. It will be re 
called that when relay 1905 operated as previously 
described, it established the charging circuit for 
condenser 94 associated With the tube 95. 
After an interval in the Order of one-tenth of a 
second, condenser 94 becomes charged and po 
tential from the Source 9 applied through re 
sistances 9, 92, 93 and 1920 to the left or 
control Cathode of tube 95 is effective to fire 
the tube Over a circuit traced from the Source 

to the control cathode, thence across the 
cathode gap of the tube over the No. 3 normal 
contacts of relay 996 to ground at the middle 
lower contacts of relay 902. Condenser 94 
discharges over the Cathode circuit and anode 
relay 99 is operated Over a circuit extending 
from source 910, over conductor 98, through 
resistance 92, 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 996 extending from 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 contacts 
of relay 92; removes ground potential from the 
right cathode of tube f 95 thereby extinguishing 
the tube and releasing anode relay 99; removes 
operating battery at its No. 7 back contact from 
the circuits of register relays 80 to 8.9; opens 
at its No. 5 contacts a second point in the oper 
atting circuit of relay 900; establishes at its No. 
1 contacts a charging circuit for condenser 924 
through resistances 922, 1943 and 1923 to bat 
tery on conductor 98 and, at its No. 2 front con 
tact, establishes a circuit for the repeat test relay 

8 of the thousands group register circuit. of 
Fig. 17 if no register relay of the group 80 to 
39 has been operated. This latter circuit may 
be traced from battery through the Winding of 
relay 98 over conductor 834 of cable 28, 
the inner upper contacts of relay 505, conduc 
tor 835, the No. 2 contacts of switching relay 
820, conductor 836, the No. 2 front contact of 
relay 906, conductor 907 thence to ground over 
the lower normal contacts of relays 80 to 89, 
inclusive. Relay 08, if operated, locks over its 
lower front contact, conductor 737 of cable 28, 
the lower contacts of relay 505, conductor 837 
to ground over the No. 3 contacts of Switching 
relay 82) and functions in a manner to be later 
described. The operation of relays 99 and 90S 
thus terminates the first timing interval. At this 
time any of the register relays 80 to 89 which 
have been operated due to the detection of an 
alternating current signal on the sleeve Conductor 
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or due to surge conditions on the sleeve conduc 
tors are held operated over their locking circuits 
under the control of the operated anode relays of 
the amplifier-detector circuits, ground being Sup 
plied to Such locking circuits over conductor 
909, the No. 5 back contact of relay 98 and the 
No. 3 contacts of relay 905. 
Condenser 924 charges over the circuit just 

traced since the short circuit thereof through 
resistance 926 is open at the No. 6 back contact 
of relay 905 and, after another one-tenth of a 
Second interval, becomes fully charged, where 
upon potential from the Source 90 applied over 
conductor 9 &, over the No. 1 contacts of relay 
906 through resistances 922, 1943, 1923 and 
93 to the control Cathode of tube 925 is 

effective 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 908 to ground over the middle lower con 
tacts of relay 1902. Condenser 924 discharges 
over the cathode circuit and the anode relay 92.9 
is operated over a circuit extending from the 
source 9 0, over conductor 98, through re 
sistance 93, the winding of relay 929, the 
anode-cathode path through the tube to ground 
connected to its right cathode. Relay 929 upon 
operating establishes a circuit for relay 908, ex 
tending from battery through its winding, over 
the contacts of relay 929 to ground over the mid 
dile lower contacts of relay 902. Relay 908 
thereupon operates; locks Over its No. 2 alternate 
contacts to ground over the middle lower contacts 
of relay 902; removes ground potential from the 
right cathode of tube 1925 thereby extinguishing 
the tube and releasing anode relay 929; at its 
No. 4 back contact opens another point in the 
operating circuit of relay 900; at its No. 1 con 
tacts establishes a charging circuit for condenser 
934, extending from the source 90 over con 

ductor 98, the No. 1 contacts of relay 808 
through resistance 933; at its No. 3 contacts pre 
pares a circuit for Operating a register relay of the 
thousands group 70 to 79 of Fig. 17; and at 
itS No. 5 back contact opens the shunt extending 
Over conductors f833 and f909 around the upper 
winding of relay 832. The operation of relays 
1998 and 929 terminates the second timing in 
terval. Before the end of this interval any of the 
register relays 80 to 89 which were operated 
due to Surge conditions should have released due 
to the opening of their locking circuits by the 
release of the aSSociated anode relays and only 
the register relay which operated in response to 
the detection of the Signaling current should re 
main operated. The register relays are made 
slow to release in order that they will not release 
during the false ground conditions which occur 
during Selector hunting over the banks of 
Selectors. 

If it be assumed that at the end of the second 
time interval more than one of the register relays 
remain operated, due to a crossed sleeve conduc 
tor condition, the timing circuit will proceed to 
measure a third time interval by charging con 
denser 934 over the circuit previously traced, 
the Short circuit of Such condense extending over 
conductor 927, the lower back contacts of relay 
603, conductor f928 and through resistance 
936 being open at the No. 1 back contact of re 

lay 1905. After an interval of approximately one 
Second, condenser 934 becomes charged and 
potential from Source 90 applied over conductor 
9 8 and over the No. 1 contacts of relay 1968 
through resistances f933 and 1940 to the control 
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eathode of tube 935 is effective to fire such tube 
Over a circuit traced from the Source 90 to the 
control cathode and thence across 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 90, 
over conductor 98, through resistance -94, 
the winding of relay 939, the anode-cathode 
path through the tube to ground on the right 
cathode of the tube. Relay 1939, upon operating, 
closes an obvious circuit for relay 1932 which 
closes a circuit from ground over its inner upper 
contacts and conductors (944 and 233 to battery 
through the winding of relay 2027 and to the 
trouble indicator whereupon relay 2027 functions 
in the manner previously described. Under this 
condition the trouble indicator will indicate that 
two of the register relays of the group: 80 to 89 
are operated thus enabling the crossed sleeve Con 
dition to be traced. 

If the repeat test relay '08 operates because 
no register relay of the groups 80 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 743 which thereupon releases since its 
operating circuit was opened at the timing cir 
cuit by the release of relay 90. Relay 743 
upon releasing opens at its No. 1 contacts the 
previously traced circuit for switching relay 309 
of the common number circuit, and establishes a 
circuit for walking relay 228 extending from 
battery through its winding, the No. 4 back 
contact of walking relay 2 2?, the No. 7 back 
contact of walking relay 223, the back contact 
of walking relay 226, conductor 22, the back 
contact of relay 738, the inner upper front Con 
tact of relay G8, conductor 9 to ground over 
the No. 1 contacts of relay 20. Relay 309, 
upon releasing, disconnects the thousands trans 
fgres' coils from the input circuits of the ann 
plifier-detector -circuits and opens the circuit of 
relay 303 which releases in turn releasing relay 
E932 of the tirning circuit. With relay f SO2 re 
leased, all operated relays of the timing circuit 
are released, the discharge circuits for condensers 
$9 i4, S24 and 1934 are established over the Nos. 
1, 6 and 7 back contacts of relay 905, to in 
sure that the condensers are fully discharged 
preparatory to another timing operation and the 
circuit of relay 900 is reestablished. Relay : 505 
upon releasing also releases relay fiO8. With 
relay SGE reoperated and relay 7 08 released, the 
previously traced operating circuit for relay 43 
is established and relay 43 operates and locks 
as previously described. A circuit is now eS 
tablished from battery through the winding of 
Walking relay 2 i2, the No. 4 contacts of Waik 
ing relay 2:20, the No. 2 back contact of walking 
relay 222, the inner lower back contact of 
walking relay 2:28, conductor 229, the lower 
back contact of relay 735, the inner upper back 
contact of Irelay 708, conductor 99 to ground 
over the No. 1 contacts of relay 20. With relays 

3, 22 and 22 all operated, a circuit is 
established from batterythrough resistance 734, 
over the lower back contact of advance relay 
2, the No. 1 contacts of relay 743, conductor 

i39, the inner upper contacts of relay 20, 
the upper normal contacts of relay 26, con 
ductor .28, the lower ... contacts of relay 700, 
conductor:29, the No. 6 front contact of walk 
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ing relay 2:29, the No. 7 contacts of walking relay 
22, the No. 6 back contact of an intermediate 
walking relay Sirnillar to Walking relay 222, a 
conductor of cable 225, contacts of connector 
relay i362F to ground through the Winding of a 
tip field Switching relay, corresponding to relay 
283, allocated to an intermediate group of ten 
thousands inuinber 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 disciosed in FigS. 10 and 11 
of office unit A, over conductors of cable 58f 
and contacts of Switching relay 525 to the input 
circuits of the amplifier-detector circuits of Fig. 
i8 and establishes the operating circuit of relay 
55 which operates and, in turn, causes the Op 

eration of relay 332 of the timing circuit. The 
circuits of Figs. 18 and 19 now function in the 
manne; previously described. If no signaling 
current is detected during these operations, in 
dicating that the calling line is not located in the 
intermediate group of thousands number cir 
cuits being tested, or there is a failure to re 
ceive the Signaling culient, the repeat test relay 

3 will again operate, lock and release the Start 
relay 43. Relay 8, upon operating, estab 
lishes the circuit, of the Walking relay Corre 
sponding to relay 222 preparatory to testing in 
the next succeeding group of thousands number 
circuits. Relay 783, upon releasing, opens the 
circuit of the operated office unit switching relay 
which releases to disconnect the thousands trans 
former coils of the aSSociated group from the 
amplifier-detector circuitS and to release relay 
535 which, in turn, releases relay 992 to restore 

the timing circuit and to release the repeat test 
relay 63. With the testing circuit released 
and relay 9 ($ thereof reoperated and with 
relay ft 38 released, start relay 43 is reoper 
ated. With relay 33 released the circuit of 
the walking relay corresponding to relay 223 is 
operated whereupon the circuit of the switching 
relay of the next group of thousands number 
circuits, corresponding to relay 399, is operated 
preparatory to testing in that group. In this 
nanner successive groups are tested. 

If no signaling current has by this time been 
detected in any of the groups tested, relay (8 
will be reoperated when the test of the next to 
last group is made, will lock and will release re 
lay 743. When relay 78 operates, the circuit 
for operating waiking relay 222 will be estab 
lished from battery through its Winding, over 
the No. 4 contacts of the preceding Walking re 
lay, corresponding to relay 22 , the No. 7 back 
contact of relay 223, the lower back contact of 
relay 226, conductor 2 27, the upper back Con 
tact of l'elay 38, the inner upper front contact 
of relay G8 to ground on conductor f 109. Relay 
222 upon operating locks over its No. 4 CCntacts 
and the No. 1 contacts of the preceding Walking 
relay, corresponding to relay 22, to ground Over 
the No. 2 contacts of relay 20. Relay 43, 
upon releasing, opens the circuit. Of the Operated 
group switching relay which releases to discon 
nect the thousands transformer coils thereof 
from the ar:1plifier-detector circuits and to re 
lease relay, 565 which in turn releases relay 962 
to restore the tinning circuit, and to release relay 
i08. With the timing circuit released and re 
lay f 208, thereof reoperated and with relay T08 
released, start relay 43 is reoperated. With 
relay (8 released the circuit of walking relay 
223.is established from battery through its wind 



2,629,016 
73 

ing over the No. 2 front contact of relay 222, 
the inner lower back contact of relay 228, con 
ductor 2 823, the lower back contact of relay 35, 
the inner upper back contact of relay 8 to 
ground on conductor 9. Relay 223, upon op 
erating locks over its No. 4 contacts and the No. 1 
contacts of relay 22 to ground over the No. 2 
contacts of relay 2 and establishes the circuit 
for the switching relay of the last group of thou 
Sands number circuits, assumed to be in the of 
fice unit, B in Figs. 1 and 2. This circuit may 
be traced from battery through resistance 34, 
over the lower back contact of relay 22, the 
No. 1 contacts of relay 43, conductor 39, the 
inner upper contacts of relay 2, the upper 
normal contacts of relay 26, conductor 2 8, 
the lower contacts of relay it, conductor 29, 
serially over contacts of all operated of Walking 
relays including the No. 6 front contacts of re 
lay 2:23, the upper back contact of relay 228, 
conductor 2 3 of cable 225, contacts of con 
nector relay 32F, conductor 3), to ground 
through the Winding of Switching relay 30. Re 
lay 35, upon operating, associates the thou 
sands transformer coils of the office unit B with 
the amplifier-detector circuits and causes the op 
eration of relay 53 which, in turn, starts the 
timing circuit, through the operation of relay 92. 

If no signaling current is detected during the 
testing of this last office unit, relay 98 will be 
reoperated to release relay 43. With relay 8 
operated, Walking relay 2, 28 is operated in a cir 
cuit froin battery through its winding over the 
No. 7 front, contact of walking relay 223, the 
lower back contact, of relay 225 and thence aS 
traced over the inner upper front contact of re 
lay is to ground on conductor 9. Relay 2:28 
thereupon operates and locks Over its inner Up 
per contact, the No. 1 contacts of relay 223 to 
ground over the No. 2 contacts of relay 2. Re 
lay i3, upon releasing, opens the circuit of 
switching relay 33 which releases to disconnect 
the thousands transformer coils of office unit B 
iron the airplifier-detector circuits and to re 
lease relay 595 which in turn releases relay 992 
to restore the timing circuit, and to release relay 
78. With the tinning circuit released and re 

lay 9 thereof reoperated and with relay it, 
released, start, relay i3 is reoperated. With re 
lay is released the circuit of walking relay 2:23 
is established from battery through its winding, 
over the innier lower front contact of relay 28, 
conductor 39 and thence as traced over the 
upper back contact of relay Te8 to ground on 
conductor' is. Relay 26, upon operating, 
locks over its lower front contact and the lower 
front contact of relay 228 to ground over the 
No. 2 contacts of relay 2. With all of the 
'walking relavs operated, a circuit is established 
from battery through resistance 34, the lowel 
back contact of relay 2 , the No. 1 contacts of 
relay E 43, conductor 33, the inner upper con 
tacts of relay 2 , the upper normal contacts 
-of relay 2 S, conductor 2: 8, the lower contacts 
of relay E3, conductor 23, over contacts of 
all operated walking relays including the upper 
contacts of elay 3:25 and the inner upper coin 
tacts of gay 2 6 to ground through the Wind 
ing of relay 2 . Relay 2 & thereupon ope:- 
attes, iccks over the upper contacts of relay 226, 
Gyer its Ojin get alternate contacts and ti£ince 
as traced to attery and, at its lower back coin 
tact, opes the circuit Over Which Siginaling Cui's 
reint from. tile source 2 : 3 was applied to the 
sleeve condictor 3 of the calling line. The 
identifier circuit will remain in this condition 
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until all other identifiers have completed test 
ing if any were testing in any thousands nuin 
ber circuit. 
When all identifiers have thus completed test 

ing, neither relay 729 nor 730 will be oper 
ated and with relay 216 operated, a circuit is 
established from ground over its inner lower 
front contact, conductor 22, the left back con 
tacts of relays 729 and 730, conductor 740, 
the back contacts of counting relay 23 to 
battery through the winding of counting relay 
232 which thereupon operates, locks in a cir 
cuit from battery through its winding, through 
the Winding of counting relay 23 and over its 
OWn lower contacts to ground at the No. 2 con 
tacts of relay 20 and opens at its upper back 
contact the locking circuit of Walking relay 220 
which thereupon releases. Relay 220, upon 
releasing, opens the locking circuit of walking 
relay 22 at its No. 1 contacts. Relay 22, 
upon releasing opens the locking circuit of the 
next succeeding intermediate walking relay cor 
responding to relay 220 at its back contacts 
which thereupon release. In this manner all 
of the Walking relays including relay 226 are 
released. When relay 226 releases relay 26 
is released whereupon the source of signaling 
current 23 is reconnected to the calling line 
Sleeve conductor and the operating ground for 
counting relay 232 is removed whereupon count 
ing relay 23 now operates in the locking cir 
cuit of relay 2132. With the walking relays all 
released and off-normal ground from the No. 2 
contacts of relay 20 applied over the lower con 
tacts of counting relay 23 to supply locking 
ground for the Walking relays, the circuit Will 
progress in the manner above described to make 
a repeat test of all the groups of thousands num 
ber circuits. When the identifier has completed 
a repeat test of all of the circuits and still has 
found no signaling current in any of the cir 
cuits tested, the operation of relay 2 6 at the 
completion of said test will close a circuit from 
ground over its inner lower contacts and thence 
as traced to conductor 740, over the upper 
front contact of counting relay 23 to battery 
through the winding of relay 203. Relay 23 
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 2027 
which may be traced from ground over its upper 
contacts, over conductor 233 to battery through 
the winding of relay 202 and to the trouble in 
dicator. Relay 2027, upon operating, locks over 
its lower front contact and over the upper back 
contact of relay 2028 to ground on conductor 
2029; 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 re 
lay 2002; and over its inner upper contacts re 
lay 2027 connects ground to conductor 270 to 
operate the identifier busy relay 2700 to prevent 
the seizure of the identifier by any Sender un 
til the identifier is released after the rectifica 
tion of the trouble encountered. 

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 
the thousands group test, register relay 89 
was operated and locked. It Will also be a SSumed 
that when this relay operated no other register 
relay was operated and therefore at the end of 
the second timing period when relay 998 oper 
ates as previously described, a circuit was estab 
lished from battery through resistance 1937, 
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over the No. 3 contacts of relay 1908, conductor 
1938, conductor 840 of cable 728, the lower nor 
mal contacts of relay 74, conductor 742 of 
cable 28, the upper front contact of register 
relay 89, the upper contacts of switching re 
lay 820, conductor 44 of cable: 28, through 
the upper Winding of the nine thousands group 
register relay. T9, over conductor 1745 of cable 
f728, the next to upper contacts of relay 1820, 
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 80. Relay 9, upon 
operating, establishes a circuit from battery 
through the winding of relay. 74, over the No. 
5 contacts of relay 743, through the lower 
front contact and locking. Winding of relay 79 
to ground thereby locking itself operated and 
causing the operation of relay 74 and at its 
lower back contact opening the locking circuit 
of the next preceding relay. So that it is not 
possible for more than one register relay to 
remain operated. Relay T4, upon operating, 
and with the Walking relay. 229 unoperated 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 con 
tact, conductor 746, the No. 2 back contact of 
relay 220 to battery: through the winding of 
office unit relay 234 to battery. With group 
register relay 79. and office unit relay 234 
both operated, a circuit is now established from 
battery through resistance 2509, over the No. 4 
back contact of relay, 254t, conductor. 747, the 
upper front contact of relay 9, conductor 

48, the No. 9 contacts of relay 234, connected 
to the cross-connecting rack 235 over which a 
cross connection may be made to the appropri 
ate thousands group connector relay of the office 
unit A, through the winding of relay 236 if 
the call was originated from an operator's trunk, 
or to the Winding of relay 237 if the call Was 
originated from a line to which automatic tick 
eting Service should be denied. 

It has been assumed that the call Was Origi 
nated from the No. 9 thousands group of Office 
unit A and therefore the cross connection on the 
rack 235 extends the circuit established by the 
operation of register relay 7-9 over conductor 
238, through the winding of lock-out relay 2, 9F 
of the No. 9 thousands number circuit allocated 
to the first identifier, thence over the lower nor 
mal contacts of other lock-out relays 2 9I and 
29, allocated to other identifiers to ground 

if no other identifier has at this time Seized 
the same thousands number circuit, and its 
lock-out relay is not therefore operated. Relay 
f2.9F, 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 Wind 
ing of the No. 9 thousands group connector relay 
239F which thereupon operates. At its inner 
upper back contact, relay 21.9F opens the circuit 
over which battery through resistance 1229 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 Sec 
onday windings of the ten hundreds transformer 
coils of the tip field and the ten pairs of conduc 
tors extending from the secondary Winding of the 
ten hundreds coils of the ring field are extended 
Over Conductors of cables 038, 240 and 24 to 
contacts of the tip and ring field relays (404T and 
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45T and 404R, and 495R of the common num 

ber circuit; the windings of the OG hundreds 
group connector relays are connected over other 
of its contacts and ten groups of ten conductor's 
each aire extended from the multiple contacts of 
the ten hundreds groups of hundreds connector 
relays in preparation for the tens and units iden 
tification tests. Relay 239F also establishes a 
circuit from ground over its No. 2 contacts and 
conductor 500 to battery through the winding of 
relay 56 which relay thereupon operates. 
Relay 239F also establishes a circuit over its No. 
1 contacts and conductor. 242 to battery through 
the winding of relay 29 which thereupon op 
erates to disconnect the secondary windings of 
the 9H and 9THR transformer cois from the 
conductors extending toward the common num 
ber circuit and to short circuit both the primary 
and Secondary WindingS of these transformer coils 
thereby preventing another identifier from 1e 
ceiving a thousands identification signal from this 
thousands group while the first identifier is mak 
ing hundreds, tens and units tests within this 
g'OUp. 
When relay 74f operated, it also established 

an operating circuit for advance relay f2 which 
may be traced from ground over the upper con 
tacts of relay 74 f, through the winding of relay 
22 to battery. Relay 72, upon operating, 

locks over its lower front contact to ground over 
the No. 2 contacts of relay 743; at its lower back 
contact removes battery through resistance 3 
from the circuit previously traced through the 
winding of the switching relay 39 thereby re 
leasing 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 529 and 820 and at its upper 
front contact prepares a circuit for the start relay 
2343 of the hundreds register circuit of Fig. 23. 
Relay 39, upon releasing, releases relay 505 
which in turn releases start relay f 902 of the 
amplifier-detector timing circuit. Relay 902, 
upon releasing restores the timing circuit where 
upon relay 900 thereof reoperates. With relay 
i90 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 
2208 to 22.99, inclusive, of Fig. 22, conductor 2305, 
the inner upper contacts of relay 999, conductor 
2306, the lower back contacts of relay 234, con 
ductor 23), the No. 4 back contacts of relay 252, 
conductor 2320, the back contact of relay 2308, 
conductor 2322 to ground over the upper front 
contact of relay f 12 . Relay 2343 operates if the 
office unit register 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 
describing this test, however, the class test which 
has been proceeding during the thousands group 
test Will first be described. 

Class identification. 
When relay 743 operated at the start of the 

calling line identification, a circuit, was estab 
iished from battery through the winding of relay 
F 666, over the back contact of relay 605, the back 
contacts of the register relays f(03, 639, 60 
and the indicated intermediate but omitted relays 
of the class identification circuit of Fig. 16, con 
ductor 6 ft, the No. 6 contacts of relay 743, con 
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ductor 722, the back contact of relay 203, con 
ductor 204, the No. 5 back contact of relay 252, 
conductor 205 to ground at the No. 6 contacts 
of relay 2 O. Relay 634 operated and locked 
over its inner upper contacts, the back contact of 
relay 62 to ground over its operating circuit 
and established a circuit for the lock-out relay 
i4GF 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 resist 
ance 2520, the No. 2 back contact of relay 252, 
conductor 2522, the lower back contact of relay 

49, conductor (6 f3, the lower contacts of relay 
f 694, conductor 618, the lower contacts of relay 
2 ), conductor 2 39 of cable 2:25, over the upper 
back contact of transfer relay 328, through the 
winding of lock-out relay 4: OF and thence to 
ground over the inner upper normal contacts 
succeeding intermediate lock-out relayS, Such as 
relay 4 OI, and the last lock-out relay 4 0. 
allocated to other identifiers. It will be assumed 
that lock-out relay fileF operates at once, locks 
over its inner upper alternate contacts to ground 
and closes a circuit for the class connector relay 
a 32F 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 320, conductor 3 , the inner 
lower front contact of relay 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 1326, 
through its winding and the inner upper normal 
contacts 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 identi 
fier and, upon operating, would have established 
the circuit of its allocated connector relay 32I 
if a preceding identifier had not seized the class 
circuit and its lock-out relay such as 4F had 
not been operated. This circuit may be traced 
from ground through the Winding of relay 32, 
over the inner upper back contact of transfer 
relay 326, the inner lower front contact of relay 
4 OI, the inner lower back contact of relay 

| 4 || OF, through resistance 493 to battery. Had 
the identifier seized for the call been the last, 
then its lock-out relay 49L. Would have been 
operated over the middle lower back contact of 
transfer relay 327 to ground through itS Wind 
ing and would have established the circuit of its 
allocated connector relay i32.I. if a preceding 
identifier had not seized the connector circuit and 
its lock-out relay, such as A CI or 4 F 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 
32, the lower front contact of relay 4L, the 
inner lower back contacts of interimediate lock 
out relays, such as 4 I, the inner lower back 
contact of lock-out relay 4 (F to battery 
through resistance 403. 

Relay 32F, upon operating, establishes a cirr 
cuit, which may be traced from battery through 
resistance 3 3, over the lower contacts of class 
connector relay 32F, conductor 34 of cable 
35, the upper contacts of relay 64, conduc 

tor 615, the back contact of relay 5, conduc 
tor 66, the winding of relay S, the upper 
back contact of relay 603, the upper back con 
tact of relay f68, thence serially over the lower 
back contacts of register relays 62, 620, 629 
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and indicated intermediate relays, to ground if 
these register relays are all in their normal con 
dition. Relay 67 thereupon operates and locks 
to ground over its inner upper contacts and over 
its next to inner upper contacts establishes a cir 
cuit for relay 622 to start the timing circuit as 
sociated 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 32F and relay 
6T both operated, the secondary Windings of 

the class transformer coils 30 to 304, disclosed 
in Fig. 3, are connected over contacts of relay 
132F, conductors of cable 35 and contacts of 
relay 1611 to the input sides of the amplifier 
detector circuits of Fig. 16. Relay 622 upon op 
erating connects ground over its upper contacts 
to the armatures of all of the anode relays of 
the amplifier-detector circuits, corresponding to 
anode relay 827 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 message register or coin box trunks in 
volved. The sleeves of these first Selectors Cr 
trunks are connected through condenser resist 
ance networks each comprising a condenser 3 
and a resistance 30, to ground through a pri 
mary winding of a class transformer coil. All 
of the sleeve conductors involved in a Single class 
are connnected to a single primary winding up 
to the capacity of the winding and one or noire 
primary windings are provided for each trans 
former coil. 
The identifier is arranged to make the follow 

ing class tests: 
A. Tudo-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 
not be printed on the ticket. However, it is nec 
essary 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 subscribe's 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 
number circuit Switching relay in the Same Iain 
ner as the line and operator's coil test. When 
there are a large number of coin box trunks 
involved it would be advisable to handle then 
on a class test basis. 

C. Certain subscribers may have dialing access 
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 them 
free access to the contiguous areas. . As it may 
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be desirable to have the local and extended 
class information printed on the toll ticket, a 
positive class test is therefore made to deter 
mine 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 compiete 
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 

130-volt source 626 is connected over the lower 
front contact thereof, conductor 62, through 
lesistance T5 to ground through condenSei. 
E752 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, condensel 
A 52 starts to charge and after a period of One 
tenth of a second becomes fully charged. Dul 
ing this period the 270-cycle signaling current 
applied over one of the first Selector or trunk 
sleeve conductors (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 assumed no class identification is required. 
When the condenser 52 becomes fully 

charged the potential from battery 626 applied 
over conductor 62 and through resistance i 
becomes applied through resistance 53 to the 
control cathode of tube 754, and with ground 
potential connected over the inner upper con 
tact of relay 622, the inner lower normal con 
tacts of relay 6 8 and over conductor 63 to 
the right cathode of tube 754, the tube fires 
across its cathode gap thereby discharging the 
condenser 52 thereover and establishing a cir 
cuit, for operating anode relay 755 from ground 
over the right cathode, acroSS the cathode-anode 
gap through the tube, through the Winding of 
relay : 755 and resistance T56 to the Source 626 
of 130-volt potential. Relay 755 upon Operat 
ing establishes a circuit from battery through 
the winding of relay 68, over contacts of relay 
£755 to ground on conductor 630 and relay 6 i8, 
upon operating, locks over its inner lower alter 
nate contacts to ground on conductor 63; l'e- 
loves 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 69, 620, 62, etc.; 
opens at its upper back contact a point in the 
operating circuit of relay 627; at its lower front 
contact establishes a charging circuit for Con 
denser 632 from the source 626, over the lower 
front contacts of relays f 622 and 68, through 
'esistance 633 and condenser 632 to ground; 
and over its upper front contact prepares a cir 
cuit for relay 749. If no signaling current was 
detected as, for example, on a call from a line 
for which no positive class registration is re 
quired and, consequently, none of the register 
relays E G 9, 620, 62, etc. has been operated, 
the circuit of relay 749 is completed from ground 
over the lower back contacts of the register re 
lays, the upper front contact of relay 68, Con 
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ductor 634, to battery through the winding of 
relay T49. Relay 749 thereupon operates, lockS 
over its upper front contact and conductor 57 
to ground over the inner lower contacts of relay 
604 and at its upper back contact opens One 

locking circuit for relay 729 extending over 
the lower back contact of relay T38, the upper 
back contact of relay 749, conductor 722, the 
lower back contact of relay 233, conductor 20, 
the No. 5 back contact of relay 252, conductor 
205 to ground over the No. 6 contacts of relay 
20. If the identifier has completed the thous 
ands group identification test at this time and 
relay T2 has therefore operated to open the 
other locking circuit of relay 729 at its upp2i. 
back contact, relay T20 will now release. The 
common class and number circuit will thereupon 
be released in a manner to be described late)'. 

If, however, it be assumed that the call was 
one for which a positive class registration is nec 
essary, 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 303, 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 f622, 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 
68. Relay f62 upon operating locks over its 

inner upper alternate contacts to battery and 
prepares a circuit for a class register relay as 
Will later be discussed. With one or more of the 
register relays fel 9, 1620, 62 f, etc. operated to 
legister 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 628 
through resistance 633 will become applied 
through resistance f635 to the right control cath 
Ode of tube 59 and since ground has been ap 
plied from conductor 63 over the inner upper 
normal contacts of relay 663 to the left cathode 
of this tube, the tube fires across its cathode gap, 
discharging condenser 632 thereover and caus 
ing the operation of anode relay f : 56 over a cir 
cuit from the source 626, over the lower front 
contact of relay 622, through the winding of 
anode relay f6 and resistance 6 to the anode, 
thence across the cathode-anode gap of the tube 
to ground connected to the left cathode. Relay 
769 upon operating establishes a circuit for re 

lay 603 which may be traced from battery 
through its winding, over the contacts of relay 
1760 to ground on conductor 636. Relay S3 
thereupon operates; locks over its inner upper 
alternate contacts to ground on conductor 633; 
removes ground potential from the left cathode 
of tube '59 thereby extinguishing the tube and 
releasing anode relay it 60; opens at its upper 
back contact another point in the operating cir 
cuit of relay 67; opens at its lower normal con 
tacts the discharge circuit for condenser 93 of 
Fig. 19 previously traced over conductors 927 
and f$28 and closes a charging circuit for con 
denser 934 which may be traced from battery 
626 over conductor 627, the lower front contact 

of relay 603, conductor 942, through resistance 
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933 and condenser 93 to ground, and at its 
upper front contact prepares an operating cir 
cuit for one of the relays of the register group 
E653, 3, SE), etc. The operation of relay 
63 terminates the second timing interval. Be 
fore the end of this interval any of the register 
relayS $2, etc. which were operated due to 
Suige conditions should be released due to the 
Cpening of their locking circuits by the reiease 
of the associated anode relays and only the reg 
ister relay which operated in response to the de 
tection of the Signaling current Should remain 
operated. 

If it be a SSned that at the end of the Second 
tille interval inore than one of the register relay 
E2, etc. remain operated, then after an interval 
of approximately two-tenths of a second, con 
denser 934 will have become fully charged, po 
tential applied through resistances S33 and 
A 96 from the Source (23 becomes effective to 
fire tube 35 over its cathode gap whereupon 
the condenser 834 discharges over Such gap 
and the anode relay S. Operates. When relay 
S38 operates in response to the thousands group 

test. he circuit of relay 938 riay be traced 
fro: battery : 326, thence over the lower outer 
contacts of relay $83, conductor 963, over the 
No. 1 contacts of relay 38, through resistance 
ASE and the Winding of anode relay 939 across 
the anode-cathode gap of tube 935 to ground. 
Relay 339 upon operating causes the operation 
cf relay 532 and the closure of a major alarm 
circuit, as previously described. 

If it be assumed that at the end of the second 
time intervai Only one of the register relays, for 3: 
example, relay 32 remains Operated, then upon 
the operation of relay S3 a circuit is effective 
froin battery over the upper front contact of re 
lay 63, through resistance 833, over the up 
per front contact of relay 621, over the outer 
right back contact of relay 3, through the up 
per winding of register relay 6, over the in 
ner 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 
62 and 6 9, to ground. Relay 60 thereupon 

Operates, locks over its lower winding and lower 
contacts, thence Serially over the lower contacts 
of other similar relays 639, 68, etc. over the 
iniddle upper contacts of relay 834 to battery 
through the winding of relay 65. Relay 825 
operates in this locking circuit to indicate that 
a Class has been identified and further estab 
lishes a circuit for relay 59 which may be 
traced from ground over its upper contacts, con 
ductor f3, the No. 2 back contact of relay 6, 
conductor 32 through the winding of relay 5 
to battery. Relay is upon operating locks over 
its inner upper contacts to ground on conductor 
75 and opens the locking circuit of relay 6: 

which thereupon releases. Relay 6 upon re 
leasing releases start relay 622, which upcn re 
leasing releases operated relays 663 and 38 
and establishes discharge paths for condensers 
632 and 52 over its back contacts and through 

resistances 629 and 63 E. With relay 63 re 
leased a circuit is established for relay 697, ex 
tending from battery through its winding, over 
the lower contacts of relay 75 to ground over 
the inner lower back contact of relay 693. Re 
lay 637 upon operating locks over its No. 5 con 
tacts to ground over the inner lower front con 
tacts of relay 334 and over its No. 6 contacts 
establishes an obvious circuit for relay 642 which 
operates and, in turn, causes the operation of 
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relay 63. When relay f6 7 released all of the 
amplifier-detector circuits were restored to nor 
mal whereupon any operated register relay such 
as 52 was released. 
With relays 603, 68 and the register relays 

f6 9, 620, 62, etc. all released and relay 60 
Operated, the operating circuit for relay if 
previously traced is reestablished except that it 
now extends over the No. 1 contacts of relay 67 
rather than over the upper back contact of relay 
f750. Relay 67 reoperates, locks, connects the 
amplifier-detector circuits to the class trans 
former coils and establishes the circuit of relay 
622. 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 624, should be reoperated in 
response 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 be established from battery over its upper 
front contact, through resistance 636 over the 
upper front contact of relay 62, over the outer 
right front contact of relay 637, through the 
upper Winding of relay 640, over the inner right 
front contact of relay 637, over the lower front 
contact of relay 62, thence over the lower back 
contacts of all the other register relays, such 
as 620 and 69 to ground. Relay 64 there 
upon Operates and locks through its lower wind 
ing 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 605 to battery 
through the winding of relay 643. With regis 
ter relays 60 and 640 now both operated a 
circuit is established from ground on conductor 
f6, over the upper front contacts of relay 60 
and 640, Over cross-connection terminals on the 
CrOSS-COranecting rack 644, the No. 8 contacts 
of relay 607 to battery through the winding of 
the class register relay 657. Relay 657 upon 
Operating establishes a circuit from ground over 
its upper contacts, conductor f 646, through the 
Winding of relay 758 to battery whereupon relay 
758 operates to open the previously traced lock 

ing circuit of relay 749 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 
corresponding relays of the group 6G8, etc. and 
638, etc. are not, therefore, operated, no class 

register relay will be operated. Under this con 
dition provision is made for making a second 
trial test of the class identification. When relay 
643 operates on the second or check test, it 

establishes a circuit from battery through the 
Winding of slow-to-operate relay f647, over the 
lower contacts of relay f643, conductor 668 to 
ground at the upper back contact of relay 758 
and, after an interval, relay 647 closes its con 
tacts to complete a circuit from ground there 
over, the upper back contact of counting relay 
649 to battery through the winding of counting 

relay f6 2. Relay f62 thereupon operates, locks 
in a circuit through its winding and the winding 
of relay 649 and over its own upper front con 
tact to ground on conductor 6, and at its 
upper back contact opens the locking circuit of 
relay 604 which thereupon releases and releases 
all operated relays of Fig. 16 except relay 62. 
AS Soon as relay f647 releases, relay 649 oper 
ates in the locking circuit of relay 62. With 
the relays of the register groups 608, etc. and 
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638, etc. all released and relay 605 also released, 
the previously traced operating circuit for relay 
604 is reestablished and relay 604 operates, 

locks over its inner upper front contact and the 
lower contact of relay 649, to ground on con 
ductor 6 and starts the functioning of the 
class test circuit. A second trial test including 
a check test is made in the manner previously 
described, relay 605 operating upon the comple 
tion of the second trial test and relay 643 oper 
ating upon the completion of said test if a leg 
ister relay in each of the group 608, etc. and 
638, etc. operated. If, on the second trial, no 

class register relay such as 645 is operated and, 
consequently, relay 758 is not operated, the pre 
viously traced circuit for relay 647 is completed 
and with relay f 649 previously operated the cir 
cuit to a major alarm is closed by the application 
of ground over the contacts of relay i647 and 
the upper front contact of relay 649 to the 
alarm conductor 2018. 
Inasmuch as the common class connector is 

accessible to all identifiers and as an identifier 
having seized the class circuit through the Opera 
tion of relay 67 has identified the class in it 
by the operation of a class register relay, the 
signaling current will continue to be present in 
the common class circuit. Under this condition 
it will be necessary for the identifier to hold the 
class circuit out of service to other identifiers : 
until the hundreds, tens and units identification 
tests have been completed. This is accomplished 
by continuing the ground applied to conductor 
6 over the circuit previously traced until the 

units identification has been completed and relay : 
252 has operated, thus maintaining relay f64 
operated. With relay 604 maintained operated, 
the previously traced circuit for lock-out relay 
4 OF is maintained to prevent another identifier 
from seizing the common class connector to 
make a class test. When the first identifier has 
completed its class test, both holding circuits for 
relay 720 will be opened and the relay will re 
lease to open at its No. 1 contacts the previously 
traced circuit of lock-out relay 400F 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 29 
will not release upon completion of the thousands 
group identification, thus preventing the release 
of the common 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 connector during the time of making the 
calling line identification test or after its unitS 
identification test. As soon as the Second identi 
fier has completed its class test, it will release 
the common number connector for use by other 
identifiers. 
When relay 720 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 Coim 
mon number circuit. It will be 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 284 
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over the inner upper contacts of relay 204, 
through resistance 2783E, conductor 240 over 
the No. 4 contact of relay 2343, conductor 2309, 
the No. 4 back contact of relay 252 f, conductor 
24, through resistance 2763B and condensel' 
2783C to ground. Condenser 283C starts to 
charge in this circuit and if the hundreds, tens 
and units identification tests have not been com 
pleted within the period of about 2.4 seconds, 
the condenser becomes fully charged. Whereupon 
the potential applied through resistance 283B 
becomes applied through resistance 263D 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 l'elay 233A and 
the No. 3 front contact of relay 27.65 to ground, 
the tube then fires over its cathode gap. Con 
denser 2783C now discharges Over this gap and 
the anode relay 2783A is operated in a circuit 
from battery 2784 over the inner upper contacts 
of relay 27 04, through the lower winding of relay 
2783A across the cathode-anode gap of the tube 
to ground on the right cathode. Relay 283A 
upon operating locks through its upper Winding 
and over its upper alternate contacts to gi'Ound 
over the No. 3 front contact of relay 25, ex 
tinguishes the tube and connects ground to Con 
ductor 265 extending to the trouble indicator 
and to battery through the winding of relay 2025 
whereby relay 2025 operates in turn operating 
relays 2026 and 2790 as previously described. 

Hundreds group test 
With relay 2343 operated a circuit is estab 

lished for the hundreds Switching relays 550 and 
850 which may be traced from battery through 

their windings in parallel, over conductor 2327 
of cable 2328, over the No. 3 contacts of Irelay 
2343 to ground over the upper back contact of 
relay 232. The secondary windings of alli of 
the hundreds transformer coils 9HT9 to 9HT9 
are now connected over conductors of cable 938, 
contacts of thousands group connector relay 
239F, conductors of cable 240, contacts of tip 

field relays 404T and 405T, conductors of cable 
404 and contacts of switching relay 550 to the 
input sides of the ten amplifier-detector circuits 
800 to 809, inclusive, of Fig. 18. It was as 
Sumed that the calling line was located in the 
No. 0 hundreds group. The signaling current 
applied to the sleeve conductor of the calling 
line, therefore, will be applied through the pri 
mary winding of the hundreds transformer coil 
OHT9 and, over the No. 7 contacts of operated 
relay 029 to ground, thereby inducing current 
into the secondary winding of such coil which 
is effective to energize the No. 0 amplifier-de 
tector circuit 800 and to thereby operate the 
anode relay thereof corresponding to anode re 
lay 827. - 
Switching relay f 850 upon operating estab 

lishes a circuit from ground over its lowest Set 
of contacts and conductor 945 to battery through 
the winding of relay 946 which operates to short 
circuit resistances 943 and 923 to thereby re 
duce the charging time of tinning condenser f924 
to approximately .075 second and to remove One 
short circuit from the upper winding of marginal 
relay 832. With relay 506 and switching relays 
550 and 850 operated a circuit is established 
from ground over the front contact of relay 506, 
the uppermost contacts of switching relay f 550, 
conductor 50, the next to lower contacts of 
switching relay 850, conductor f 90 to battery 
through the winding of start relay 902 of the 

- 
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timing circuit of Fig. 19. Relay 902 thereupon 
Operates, in turn operating relay 995 which, as 
previously described, releases relay 990 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 
connects ground over conductor 909 to the oper 
atting circuits of register relays 8 to 89, 
inclusive. 

In case no signaling current is detected during 
the hundreds identification test and, conse 
quently, no register relay of the group 80 to 
89 is operated, then at the end of the first tin 

ing period when relay 95 operates, a circuit 
is established from ground over the lower back 
contacts of all of the register relays, conductor 
is , the No. 2 front contact of relay 996, con 
ductor 836, over the third from bottom contacts 
of switching relay 359, conductor 2329 of cable 
2328 to battery through the winding of relay 2398. 
Relay 2358 upon operating locks over its inner 
lower front, contact and conductor 233 of cable 
2328 to ground over the fourth from bottom con 
tacts of Switching relay 359; establishes a circuit 
for counting relay 2345 extending from battery 
through its winding over the upper back contact 
of counting relay 235 g, the lower contacts of re 
lay 2388 and conductor 234 to ground over the 
No. 3 contacts of relay 2 . Relay 23:35 there 
upon operates and locks through its winding, 
the winding of relay 2344 and its own upper front 
contact to ground on conductor 234 S. Relay 238 
further releases start relay 2343 by opening the 
locking circuit thereof at its back contacts. Re 
lay 2343 upon releasing in turn releases the 
Switching relays 552 and 858. The latter re 
lays upon releasing release the timing circuit and 
the repeat test relay 2398. With relay 99 re 
operated following the release of the timing cir 
cuit the previously traced circuit for start relay 
2343 is established and relay 2343 operates to 
start a repeat test. When relay 238 releases 
it permits counting relay 234A to operate in the 
locking circuit of relay 2345. 
On the repeat test if no signal current is de 

tected, repeat test relay 2388 reoperates, where 
upon a circuit is established from ground on 
conductor 2346 over the lower contacts of relay 
2308, the upper front contact of relay 2344, con 
ductors 234, 944 and 233 to battery through 
the winding of relay 227 and to the trouble 
indicator. Relay 22, functions in the manner 
previously described. With relay 2344 operated 
the holding circuit of relay 2343 is maintained 
over the lower contacts of the former relay and 
the hundreds group register circuit, Will remain 
in its Operated condition until the trouble indi 
cator record has been sent to the Sender before 
the identifier is released as Will be later described. 
In case two sleeve conductors are cross in this 

hundreds group which would permit the signal 
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 806 to 8 9 would be 
operated and at the end of the timing period 
terminated by the operation of relay 998 a hun 
dreds group register relay could not be operated. 
The last timing period will then be measured at 
the end of which relay 932 Will operate. With 
relays 998 and 946 both operated, the short cir 
cuits around the upper winding of marginal relay 
f832 are removed and this relay operates. There 
fore, upon the operation of relay 932 a circuit is 
established from ground over the contacts of relay 
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f832, conductor 838, the upper front contacts of 
relay f 932, conductor 836, and thence as traced 
to battery through the winding of relay 202? 
causing the latter relay to function in the manner 
described for registering the trouble in the trouble 
indicator. 
The connection of two signal conditions dur 

ing the hundreds identification test may be due 
to the fact that another identifier is trying to 
make an identification in the same thousands 
group. In this case, relay 932 upon operating 
and before relay 932 has operated will establish 
a circuit from ground over its contacts, conductor 
i838, the back contact of relay 932, conductor 
35i to Cross-connection terminal 5 connected 

to similar terminals of all identifiers serving the 
same Office building, thence over the No. 22 con 
tacts of switching relay 523 of the other identi 
fier which is atteinpting to make a test in the 
same thousands group, thence over conductor 
A58 and over the lower back contact of relay 
E35 to battery through the winding cf relay A38 
of Such other identifier. Relay F33 upon operat 
ing opens One circuit in Said other identifier ex 
tending over a front contact of the repeat test 
relay 98 for controlling the walking relays 
and as soon as relay 38 operates establishes 
a circuit for relay 35 which extends from 
battery through its Winding, over the front coin 
tact of relay 38 and the inner upper front con 
tact of relay 78 to ground on conductor 33. 
Relay 35 thereupon operates, locks over its in 
Iner upper contacts to ground supplied to con 
civictor 37, over contacts of the operated switch 
ing relay 828. Of Such identifier; Opens at its 
lower back contact the other walking relay con 
trol circuit established upon the release of relay 

8; at its upper back contact opens the circuit 
Over which Signal current from the source 3 3 
was transinitted to the sleeve coductor of the 
Calling line; connects ground over its upper front 
contact, conductor 25, lower back contact of 
relay 26, conductor 2 , and thence as traced 
to the sleeve conductor of the calling trunk and 
at its inner lower back contact opens the circuit, 
of relay 33 which releases after an interval. 
Relay 88 upon operating releases relay 33 
which releases switching relays 525 and 328 
as previously described whereupon relay i35 is 
released. During the time that relays 35 and 
i38 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 3 to 3 9 of the other 
identifier should release and the hundreds identi 
fication 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 8i should remain op 
erated alone in response to the operation of the 
anode relay of the No. 0 amplifier-detercitor 800, 
and With relay 998 of the tinning circuit operated 
a circuit is closed from ground over the outer low 
er frcnt contact of relay 8:9, contacts of Switch 
ing relay 85, conductor 233 of cable 2328, 
through the upper Winding of the hundreds group 
register relay 23), conductor 2332 of cable 2328, 
contacts of Switching relay 856, the upper con 
tacts of relay 83, over the upper back contacts 
of the other register relays 3:5, 39, etc., con 
ductor 2333 of cable 2328, the next to lower back 
cCntact of relay 234, the No. 6 contacts of start 
relay 2343, conductor 233 is of cable 2328, con 
ductor 938, over the No. 3 contacts of relay 908 
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and through resistance 93 to battery. Relay 
230 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 239, etc., conductor 
2 2, the No. 7 contacts of relay 2 9, conductor 
243, the No. 5 contacts of relay 23:3 to battery 
through the winding of relay 234 and prepares 
circuit.S over its inner upper and lower front COin 
tacts for transferring its hundreds group regis 
tration to a hundreds register in the Sender. It 
Will be noted that each register relay, Such as 
23 9, upon operating, 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 remain operated. 

Relay 234s, which operated in the locking cir 
cuit of relay 23, 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 Ove; itSlipper front Contact 
and the No. 2 contacts of Stait, relay 23, 3 and at 
its upper back contact opens the previously traced 
circuit of SWitching relays 5 and 35 Whic 
release restoring the tinning circuit to in Grinal, the 
atter releasing register relay 3. When relay 
: 99 reoperates indicating the Chial Condition 
of the tiring circuit, relay 232 closes a circuit 
for start relay 2443 of the tens group register 
circuit of Fig. 24. Which inay be traced fron bat 
tery through its Winding, over conductor 2:54, 
the upper front, contact of relay SS, coinductor 
246, the upper back contact of relay 25: , the 
upper back contacts of registe' irelays 2i to 
24 9, the upper back contact of relay 2:33, con 
ductor 2822, to ground over the lower contacts of 
relay 232. Reay 24, 3 operates and locks over 
its No. 3 contacts and the back contacts of relay 
263 to ground CVer Conductor 2523; prepaires at 
its No. 1 contacts a, iOcking circuit for relay 242 i; 
prepares at itS No. 4 Contacts a, locking circuit 
for the register relays 23 A6 to 24 S; and estab 
iishes a circuit fron ground over the Upper back 
contact of relay 24, the No. 2 contacts of relay 
2333, conductor 342 of cabie 2523, to battery 
through the windings of SWitching relays BS and 
E86). SWitching relay is lipoi operating 
establishes the previously traceti circuit for relay 
S38 over its lower CCIntacts, and reiay 958 upoin 

operating renoves giae sho;'t circuit fron the 
Winding of inarginal irelay 333 and chainges the 
charging period for tinning consensei 32.É. 
With relay 23 of the hundreds group regis 

ter circuit, Operated, a circuit is established if 
the No. O hundreds group connector relay ; ; 
Of the No. 9 thousands group which ray be trace. 
fron ground through its winding, over conductor 
243, the No. 5 contacts of thousands group con 

nector irelay f239F, conductor 2336 of cable 2333, 
the upper front contact of relay 23i, conductor 
2333, over the No. 5 back contact of relay 254 
thirough resistance 359 to battery. Relay 9a) 
Operates Over this circuit to connect the sleeve 
conductors of the One hundred lines of the No. 0 
hundreds group OWeir its contacts and contacts of 
the Operated thousainds group connector reiay 
239F, through the tens and units transformer 

coils of Fig. i5. Had the cailing line been in the 
No. 9 hundreds group of tine No. 0 thousands 
group, the thousands group connector relay 233; 
Would have jeein operated ii) response to the thou 
Sands group test and the hundreds group regis 
ter relay .239 would have been operated in re 

5 

3.5 

50 

60 

65 

70 

75 

88 
Sponse to the hundreds group test thereby re 
Sulting in the operation of the No. 9 hundreds 
connector relay 9 of the No. 9 thousands group 
of hundreds connector relayS. 

he hundreds connector relay St upon Op 
erating establishes a circuit froa ground over 
its lower contacts, conductor 264, the No. 15 
contacts of the thousands connector Irelay 233F, 
conductor 508, the upper contacts of Switching 
relay 560, conductor 509, the next to lower con 
tacts of Switching relay 86), conductor 99 to 
battery through the winding of Start i'elay 32 
of the amplifier-detector timing circuit. Relay 
992 thereupon starts the operation of the tin 

ing circuit whereupon relay 93 releases to open 
the initial operating circuit of start relay 2343 of 
the tens group register circuit, relay 24:33, how 
ever, remaining Operated over its locking circuit. 
Relay 332 then operates relay 995 over a pre 
viously described circuit, and connects ground 
to conductor 939 in the operating circuits of the 
register relays 8 to 39. 

Relay 234 upon operating also establishes a, 
circuit from ground over its upper contacts and 
Conductor 22 ) to battery through the Winding 
of relay 22ff which operates and extends the 
conductors of cable 222 to the windings of the 
thousands group register relays 2220 to 2229. 
Since, as aSSumed, 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 2394, 
conductor 223 of cable 222, over the No. 9 con 
tacts of relay 22 to battery through the Wind 
ing of thousands group register relay 2229. Re 
lay 2229 thereupon operates, locks over its inner 
upper contacts to ground over the No. 10 contacts 
9f relay 22 and over its outer upper and lower 
Contacts prepares circuits to transfer its regis 
tration to the Sender. Relay 234 also establishes 
a circuit from ground over its inner upper con 
tacts, conductor 224, the upper contacts of pre 
viously operated relay 202 i, conductor 225 to 
battery through the winding of relay 226. Re 
lay 22?6 upon operating extends the conductors 
of cable 227 to the windings of the office unit 
register relays 2203 to 229. Since, as assumed, 
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 connector relay 
i239F of that office unit was operated, a circuit 
is now effective from ground over the No. 4 con 
tacts of relay f239F, conductor 22 9 of cable 22 iT, 
Over the No. 1 contacts of relay 226 to battery 
through the winding of relay 2230. Relay 220 
upon Operating locks over its inner upper front 
Contact and conductor 229 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 con 
trolling the further functioning 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 
thousands group connector relay (239F operated, 
the sleeve conductors of one hundred lines in the 
nine thousands group of the office unit A are ex 
tended over contacts thereof and conductors of 
cable 248 to the tens group and the terminal 
identifying circuits of Fig. 15. The one hundred 
conductors thus extended from the one hundred 
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sleeve conductors are grouped in ten groups of 
ten conductors each corresponding to the ten 
lines of the hundreds group which have the same 
tens identification digits. Each conductor ter 
minates 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 569 to the input sides of the amplifier-de 
tector circuits 800 to 8 (9 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 C4 of such line is conducted 
Over contacts of relays 9 and 239F, conductor 
F249 of cable 248, through condenser 52, re 
Sistance 522 and the primary winding of the No. 
9 transformer coil 599 to ground. The signal 
current is thereupon induced into the secondary 
Winding of transformer coil 599 and is applied 
CVer conductors of cable 50 and contacts of 
SWitching relay 560 to the No. 9 amplifier-de 
tector circuit 899 to operate the anode relay 
82 thereof. Since the start relay 92 of the 

timing circuit has been previously operated, the 
operation of anode relay 827 causes the opera 
tion of register relay f 89. 

In case a CrOSS occurs between two sleeve con 
ductors in different tens groups of the same 
hundreds group, no relay of the tens register cir 
cuit will be operated at the end of the timing 
cycle terminated by the operation of relay 968 : 
of the timing circuit as there would be two relays 
of the group 8 and 89 operated. This con 
dition Would remain until the end of the last tin 
ing cycle when relay 932 would operate to cause 
the Operation of relay 2027 and the summoning 
of a trouble indicator. 

In Case no signal current is detected then when 
relay 96 of the timing circuit operates at the 
€nd of the first timing period, a circuit is estab 
lished from ground over the lower back contacts 
of all of the register relays f 80 to 89, conduc 
tor 97, the No. 2 front contact of relay 96, 
Conductor 836, over the third from bottom con 
tacts of Switching relay 860, conductor 2429 of 
cable 2428 to battery through the winding of re 
lay 248. Relay 2498 upon operating locks over 
its inner lover front contact and conductor 243 
Cf Cable 248 to ground over the fourth from bot 
ton contacts of Switching relav 860; establishes 
a circuit for counting relay 2445 extending from 
battery through its winding, over the upper back 
contact of relay 2544, the lower contacts of relay 
288, conductor 24.46 to ground over the No. 4 
Contacts of relay 2 9, relay 2445 thereupon lock 
ing through its winding, the winding of relay 2444 
aid its OWI 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 248. With re. 
Jay 99 reoperated following the release of the 
timing circuit, the previously traced circuit for 
start relay 2443 is established and relay 2443 re 
operates to start a repeat test. When relay 243 
releases, it permits counting relay 245 is to Operate 
in the locking circuit of relay 2445. 
On the repeat, test, if no signal current is de 

tected and repeat test relay 240s reOperates, a 
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circuit is established from ground over conductor 
2446, over the lower contacts of relay 248, the 
upper contacts of relay 2444, and conductor 244 
to battery through the Winding of repeat test 
relay 2388. 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 relays 
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 

6 and 880 followed by the release of the tim 
ing circuit and the release of the repeat test relay 
2558 of the tens group register circuit. Relay 
2A38 upon releasing then releases relay 2308 and 
relay 238 upon releasing causes the operation of 
relay 2344 in the locking circuit of relay 2345 
as previously described. Upon the release of the 
tirling circuit, and the reoperation of relay 39 
thereof the previously traced energizing circuit 
for start relay 2343 of the hundreds group regis 
ter circuit is reestablished. Switching relays 
55 and 85 are reoperated and a new hundreds 

group test is made in the manner previously de 
Scribed 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 relay op 
erated in the thousands number group the tens 
identification test will again be repeated. If no 
signal is found upon the repeated test the opera 
tion of repeat test relay 2498 will again cause the 
operation of relay 238. However, in this case 
when relay 2308 operates with relay 2344 operated 
a circuit, is established from ground over con 
ductor 2346 over the lower contacts of relay 2368, 
front contacts of relay 2344, conductor 234 and 
thence as traced to battery through the winding 
of relay 22 and to the trouble indicator. 

It Will be aSSuined, however, that the signal is 
properly detected and that with the register relay 
i89 operated alone when relay 98 of the timing 

; circuit operated a circuit was established from 
ground over the lower back contact of all pre 
ceding relays of the group 80 to 89, over the 
lower front contact of relay 89, contacts of 
Switching relay 880, conductor 243 of cable 2428, 
through the upper winding of the tens group 
register relay 249, conductor 2432 of cable 2428, 
contacts of SWitching relay 869, the upper con 
tacts of relay 89, conductor 243 of cable 2428, 
the lower back contact of relay 244, the No. 5 
contacts of start, relay 2443, conductor 2434 of 
cable 2428, conductor 938 over the No. 3 contacts 
of relay 958, through resistance 93 to battery. 
Reay 29 upon operating locks in a circuit fron 
ground through its lower Winding and over its 
inner lower contacts, over the No. 4 contacts of 
relay 243 to battery through the winding of re 
lay 244 and prepares circuits over its inner up 
per and lower contacts for transferring its tens 
group registration to a tens register in the Sender. 
It will be noted that each register relay, Such as 
24, upon operating opens at its lower back con 
tact the locking circuit of the next preceding re 
lay So that it is not possible for more than One 
register relay to remain operated. 
Relay 834 which operated in the locking cir 

cuit Gif relay 249 establishes an obvious circuit 
for advance relay 242 and at its lower back con 
tact and the upper back contact of register relay 
29 the initial operating circuit of start, relay 

73 2443 is opened. Relay 2443, however, remains op 
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erated over its locking circuit. Relay 242 upon 
Operating locks over its upper front COntact, and 
the No. 1 contacts of relay 24.3 and at its upper 
back contact opens the previously traced circuit 
for switching relays 589 and 86 which release 
restoring the timing circuit to normal and releas 
ing the operated register relay 89. When re 
lay 98 reoperates indicating the norina condi 
tion of the tinning circuit, relay 242 closes a cir 
cuit for start relay 2543 of the units register cir 
cuit of Fig. 25 which may be traced from battery 
through its Winding, bottom contacts of relay 
9, conductor 256, conductor 254, over the 
upper back contacts of register relays 25 to 
259, over the upper back contact of relay 258, 
conductor 2568 to ground over the lower contacts 
of advance relay 2:2 . Relay 253 operates and 
locks over its No. 3 contacts and the back contact 
of relay 2508 to ground over conductor 2538, pre 
pares at its No. 1 contacts a locking circuit for : 
relay 252; prepares at its No. 4 contacts a lock 
ing circuit for the register relays 25 to 2. 
and establishes a circuit from ground over the 
No. 7 back contact of relay 252, the No. 2 con 
tacts of relay 2543, conductor 2527 of cable 2528 
to battery through the Windings of SWitching re 
lays 5 and 8. Relay 8 upon operating 
establishes a circuit from ground over its lower 
most contacts and conductor 956 to battery 
through the Winding of relay 969 which operates, 
at its upper back contact opens one short circuit, 
around the upper Winding of marginal relay 332 
and at its front contacts shunts resistance 923 
to change the period required to charge the tiim 
ing condenser 924. 

Units identification test 
With relay 249 of the tens group register 

circuit operated, a circuit is established for the 
No. 9 tens group connector relay 589 which 
may be traced from battery through its Wind 
ing over conductor 2436 of cable 2435, over the 
upper outer front contact of register relay 249 
of the tens group register circuit, over the 
upper back contacts of other relays of the reg 
ister 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 248 connected over 
the contacts of connector relays 239F and 9 
to the sleeve conductors of the ten lines hav 
ing the same 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 ap 
plied to the sleeve conductor f4 this signal 
current is transmitted over contacts of relays 

9 and 239F, conductor 249 of cable 248, 
the No. 7 contacts of relay 589 to ground 
through condenser 52 and resistance SS Of 
the network 535 and through resistance 5 of 
Such network, over a conductor of cable 55, 
contacts of Switching relay 5 to the input side 
of the No. 5 amplifier-detector circuit 85. in 
response to the tone current anode relay 3 
of this amplifier-detector circuit is operated. If 
the calling line had had a tens digit Zero and 
a units digit Zero, for example, register Irelay 
24 of the tens register circuit of Fig. 24. Woli 
have been operated upon the tens groTip identifi 
cation test thereby causing the operation of tens 
group connector relay 58 and upon the units 
identification test the operation of the No. 0 
amplifier-detector cricuit 8, through the con 
denser resistance network 53). It is to be un 
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derstood that ten connector relays 58 to 589 
and ten condenser resistance netWorks 533 to 
539 would be provided for the identifier. 
Reiay 583 upon Operating also establishes a 

circuit fron ground over its INo. 6 contacts, the 
uppermost contacts of Switching relay 5, con 
ductor 55, over the Iower contacts of SWitch 
iing relay 3, condictor 93 to battery through 
the Winding of the Start relay 32 of the tiling 
circuit. When, therefore, the anode relay 84 
operates, it causes the operation of register l'e- 
lay 85. 

In case a cross occurred cetWean two sleeve 
conductOS in the tens group or in CaSe SOile 

3 Other identifier is Working in the Sarine grOup, 
the circuits will function in the raanner described 
above for the tens group test to call in the trouble 
indicator. 
In case no signal current is detected then When 

relay 6 of the inning circuit operates at the 
end of the first timing period, a circuit, is estab 
lished from ground over the lower back contacts 
of all tha register relays 2 to 33, conductor 
:SE2, the No. 2 front contact of relay 23, con 
ductor 836, over the third from botton contacts 
of Switching relay 3, conductor 2529 of cable 
2523, to battery through the winding of repeat 
test relay 2588. Relay 258 upon operating locks 
Over its inner lower front contact, arg conductor 
53 of cable 2523 to ground over the fourth from 
botton contacts of Switching relay 363; estab 
lishes a circuit for Counting relay 25.5 extending 
fron battery through its winding, over the upper 
back contact of counting relay 25A, the lower 
contacts of relay 25, conductor 25.33 to ground 
Over the No. 5 contacts of relay 2 f. Relay 2345 
thereupon locks through the Winding of relay 
25A?3 and its OWn inner upper contacts to ground 
on conductor 3566. Relay 238 also releases start 
relay 2543 by opening the locking circuit, thereof 
at its back contact. Relay 253 upon releasing 
in turn releases the SWitching relays 3 and 
SE3, the latter relays upon releasing, releasing 

the tinning circuit and the repeat test relay 2:3. 
With relay 93 reoperated following the release 
of the timing circuit, the previously traced cir 
cuit for start relay 25.3 is established and relay 
2it.8 operates to start a repeat test. When Irelay 
24S releases it permits counting relay 2544 to 
operate in the locking circuit of relay 25.5. 
On the repeat test, if no signal current is de 

tected and repeat test Irelay 2593 reoperates, a 
circuit is established from ground. On congluctor 
2546, ove; the lower contacts of relay 258, the 
upper front contact of relay 254 and conductor 
254 to battery through the winding of repeat 
test relay 248. Relay 2803 will thereupon Op 
erate, cause the Operation of relay 445 and at 
itS Upper back gaintact 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 cir 
cuit with the exception of relays 2408 and 23.45. 
Relay 242 upon releasing also releases start 
relay 253 which, in turn, releases the operated 
Switching relays 2 and 8 followed by the 
release of the timing circuit, and the release of 
the repeat test relay 2538 of the units register 
circuit. Relay 253 upon releasing then releases 
relay 245 which, in turn, causes the operation 
of relay 3438 in the Jocking circuit of relay 234, 
aS previously described. Upon the release of the 
tinning circuit and the reoperation of relay 9 
thereof, the previously traced energizing circuit 
for Start relay 24:33 of the tens group register 
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circuit is established, the Switching relays 569 
and 860 are reoperated and a new tens group 
test is made in the manner previously described 
in Order to insure that no error has been inade 
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 identification test Will again 
be repeated and if no signal is detected on the re 
peated test the operation of repeat test relay 
2508 will again cause the operation of relay 248. 
However, in this case when relay 2408 operates 
with relay 2444 operated, a circuit is established 
from ground on conductor 2446, over the lower 
contacts of relay 2408, the front contact of relay 
2444, conductor 2447, and thence as traced to bat 
tery through the winding of relay 202 and to the 
trouble indicator. 

It Will be assumed, however, that the signal is 
properly detected and that with register relay 
185 operated alone when relay 908 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 89, over 
the lower front contact of Irelay 815, contacts of 
switching relay 8, , conductor 253 of cable 
2528, through the upper winding of the units 
register relay 255, conductor 2532 of cable 2523, 
contacts of switching relay 870, the upper con 
tacts of relay 1815, upper contacts of intermedi 
ate relays 86-89, conductor 2533 of cable 
2528, the No. 1 back contact of relay 234, the No. 
5 contacts of relay 2543, conductor 2534 of cable 
2528, conductor 938, over the No. 3 contacts of 
relay 908 through resistance 937 to battery. 3 
Relay 255 upon operating locks in a circuit from 
ground through its lower winding and inner low 
er contacts over the lower back contacts of Suc 
ceeding register relays 25-6-259, over the No. 4 
contacts of relay 2543 to battery through the 
winding of relay 25A and prepares circuit.S over 
its inner upper and lower contacts for transfer 
ring its units registration to a units register of 
the sender. It will be noted that each register 
relay, such as 2515, upon operating 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 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 hundreds con 
nector relay 9 of Fig. 11 was operated where 
upon such relay releases. At its No. 4 back Con 
tacts relay 254 also opens the circuit over which 
the lock-out relay 29F of Fig. 12 was operated 
whereupon relay 29F releases in turn releasing 
the thousands connector relay 239F. With re 
lays 9G and 239F released the thousands num 
ber circuit is now restored to its normal condi 
tion. Relay 252t upon operating disconnects bat 
tery at its No. 2 back contacts from the winding 
of lock-out relay if F of the common class cir 
cuit to release this circuit when it has been held 
during the calling line number identification. At 
its No. 5 back contact relay 25 further opens 
the locking circuit of relay 20 Which releases 
to disconnect the Source 23 of Signaling cur 
ent. 
ThOISdnds group test operation using twenty 

amplifier detector circuits 
As previously described, the thousands group 

, test is riade at One time in ten thousands nun 
ber circuits. The identifier may, however, by 
slight modification be arranged to make the 
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thousands group test at the same time in twenty 
thousands number circuits whereby the number 
of group tests required to test all of the thousands 
number circuits of an office building may be de 
Creased thus decreasing the holding times of the 
COmmon number circuit and of the identifier. 
This modification should be required only in 
those office buildings where there are a large 
number of thousands number circuits and where 
the traffic is Very high. To arrange the identifier 
to make tests at the same time in twenty thous 
ands number circuits, ten additional amplifier 
detector circuits similar to those disclosed in Fig. 
18 are provided but which are used only on the 
thousands group test. Also ten additional regis 
ter relays are added to the chain 80 to 89, 
ten additional thousands group register relays 
are added to the chain T) to 9 of Fig. 12 and 
two Switching relays (not shown), corresponding 
to Switching relays 52 and 829 and operated 
Over conductOS 523 and 52 and over the Nos. 
23 and 24 contacts of switching relay 52 upon 
the operation of Such atter relay are provided 
to extend a cable of conductors, corresponding to 
cable 50, from the contacts of another switch 
ing relay corresponding to switching relay 309 
to the input sides of the ten additional ampli 
fier-detector circuits and to extend circuits fron 
the contacts of the additional register relays as 
Sociated With the outputs of such amplifier-de 
tector circuits over a cable corresponding to ca 
ble 28, through the windings of the ten addi 
tional thousands group register 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 cir 
cuits, and upon operating extends one group of 
circuits Over its Nos. 0 to 9 contacts from the 
contacts of the first ten thousands group register 
relays 7 to 9, to the lock-out relays 23F 
to 29F of ten thousands number circuits, as 
previously described, and extends a second group 
'Of circuits over its Nos. 10 to 19 contacts from 
the contacts of the ten added thousands group 
relays of Fig. 17 to the lock-out relays of a sec 
Ond ten thousands number circuits. Also upon 
each progression step of the walking relays 22 
to 2 23, 2 26 and 228 the circuits for the tip or 
ring field connector relays, Such as 39 and 329 
Would be operated by multiplying the circuits 
extending to two of Such tip field connector re 
lays Over the conductors of cable 225 to the 
COSS-COnnection terminals such as the terminals 
244 and 265 connected to the Nos. 6 and 5 back 
contacts of Walking relay 22. 

Ring party identification. 
In the foregoing descripturn the identification 

of the tip party on a two-party flat rate party 
line has been described. Had the calling sub 
Scriber been the ring party on a flat rate party 
line, either the tip or ring party on a two-party 
neSSage rate line, the single party of an individ 
ual line, a subscriber to whom automatic ticketing 
Service is denied, Such as a subscriber on a four 
party life, hotel private branch exchange line, 
etc. or had the call originated on an operator's 
trink, the circuitS Would have functioned in the 
manner previously described except that when 
the Sender made the party test, a condition would 
have been set up in the Sender whereby, follow 
ing the association of the identifier, with the 
Sender, relay of the identifier would have 
been Operated rather than relay is thereby 
causing the operation of relays 46.6R, and 405R, 
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rather than relays C4T and 45T. Conse 
quently, when the identifier made the thousands 
group test ring field connector relays such as 
:329, 329, etc. would have been successively oper 
ated through the operation of the walking relays 
2:20, 222, etc. 

Caii from 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 ine is Strapped 
from the horizontal strip of the ci'oss-connecting 
ine such as i39 corresponding to the thousands 
designation digit of the line ninbei to the verti 
cal strip fi and is thus connected through the 
primary winding of the denied Service trans 
former coil to ground. The secondary Wind 
ing of this coil terminates in cross-connection ter 
minais : 32 and 3 which may be Strapped to 
terminals such as 36 and 33, Connected With 
a vacant pair of contacts on One of the ring field 
switching reiays, for example, relay 323 to which 
no thousands number circuit is connected. In 
this case tie identifier will not receive a signal 
from any thousands number giroup but will re 
ceive a signal from the cienied Sevice coil in lieu 
thereof during the thousands gi'Oup test. For 
example, if the terminals (32 and 93 are 
strapped to teiniinals 36 and E3, and the ter 
minals of the secondary winding of the 9THR, 3 
thousands transformer coil are discoilinected froin 
the terminals 3 and 33, then the No. 9 ann 
plifier-detector circuit 999 will be allocated dur 
ing the thousands 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 thousands group register leiay 9 of Fig. 
17 over the No. 9 contacts of relay 234 will be 
extended by strapping over the cross-connecting 
rack 2:35 to conductor 246 thence over the lower 
contacts of relay 22, conductor 2 ft 7, through 
the winding of denied service relay 237, over con 
ductor 2: S3, to ground on conductor 22:3. When, 
therefore, relay 9 operates upon detection of 
the signal current, relay 2 3i will operate to in 
dicate a connection for which automatic ticket 
ing should be denied and upon operating Will lock 
over its lower contacts, conductors f4i and the 
No. 4 back contacts of relay 25if through resist 
ance 253 and battery. 

Call froii operator's trunk 
If the cai was completed through the auto 

imatic ticketing trunk from an operator's position 
the sleeve of the operator's trunk Will be con 
nected through a condenser-resistance inetWork 
to ground through the primary Winding of an 
operator's class transformer coil 305, the Second 
aly winding of which is connected over con 
ductors 328 and 39 to terminais ft 4 and f is 
which may be strapped to terminals such as 839 
and 94G, connected with a vacant pair of con 
tacts on one of the ring field switching relays, for 
example, relay 329 to which no thousands num 
ber circuit is connected. In this case the identi 
£ier will not receive a signal from any thousands 
number group during the thousands group test 
but will receive a signal from the operator class 
coil 335 in lieu, thereof. For example, if the ter 
minals 98 and 5 are strapped to terminals 
39 and 3i and the terminals of the Secondary 

winding of the eight 8THR, thousands trans 
former coil are disconnected from Such terminals, 
then the No. 8 amplifier-detector circuit 808 will 
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be allocated during the thousands group test to 
the identification of the operator class Signal. In 
this case the circuit controlled through the opera 
tion of the thousands group register relay 18 
of Fig. 18, over the No. 8 contacts of relay 234, 
will be extended by strapping on the cross-con 
necting rack 233 to battery through the winding 
of the operator class relay 2 S. Relay 23i will 
thereupon operate and iock over its lower coin 
tacts, conductor f74i and the No. 4 back contact 
of relay 233 , through resistance 2589 and battery. 

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

message 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 con 
ductor of the line-finder trunk is connected 
through a condienser-resistance network 393-3) 
and the primary winding of a class transformer 
coil, such as 33 to ground, the secondary Wind 
ing of such coil being connected over contacts 
of the class connector relays, such as 32F, to 
one of the class ainplifier-detector circuits of 
Fig. 16. If the calling Subscriber is a tip party, 
then upon the party test, relay 3 of the line 
finder trunk over which the connection was es 
tablished Will be operated and therefore the sig 
naling current applied from the identifier will 
be applied over conductor 32 and thence over 
the tip message register terminal, such as 200, 
of the calling line to a conductor allocated to the 
tip party substation appearing in the ring field. 
If the calling subscriber is a ring party, then 
relay 3 f is not operated and the signaling cur 
rent is then applied over conductor 33 and 
thence over the sleeve terminal, such as 23f, of 
the calling line to a conductor allocated to the 
ring party substation also appearing in the ring 
field. During the class test one of three class 
register relays f$50, 65 and 652, of which the 
first, f$50, and the last, f 652, are disclosed, may 
be operated. If there are lines in the same office 
building Sone of Which are entitled to local Serv 
ice only, others of which are entitled to extend 
ed service and others of which are entitled to 
foreign exchange service, such classes of lines 
Will be segregated into line-finder banks and the 
Sleeve conductors of the line finders serving such 
classes of line will be connected through con 
denser-resistance networks to the primary wind 
ings of three transformer coils 33, 302 and 303 
allocated to such three classes of lines respec 
tively. Thus, during the class test, the type of 
Service to Which a calling two-party message 
rate subscriber is entitled will be registered by 
one of the three class register relays 650, 65 
or 652 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, 655 or 656 of the cable 
f60) as to whether the calling subscriber is en 
titled to local, extended or foreign service, re 
Spectively. The foreign Selvice indication is 
given under these circumstances only in offices 
Where the foreign exchange Subscribers are not 
given ticketed Service. If upon the class test 
none of the class or register relays 656, 65 
and 652 are operated, a circuit is established 
over conductor 658 of cable f630 upon the conn 
pletion 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 359 of 






















































