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Aria and O. Adam, Sr., Maplewood, N. J., and 
Rogert C. Avery, Jackson Heights, N. Y., as 
signors to Bell telephone La Oratories, incor 
porated, New York, N. Y., a corporation of New 
York 

Application October 29, i948, Seria No. 5,383 
(CE, 79-8) 9 Cairns. 

This invention relates to dial switching tele 
phone systems and more particularly to circuits 
and apparatus for transferring information for 
assisting in the establishment of connections be 
tween parts of the Systein. 
The invention is particularly adapted for use 

in a cross bar system of the type disclosed in the 
application of A. J. Busch, Serial No. 57,394 filed 
October 29, 1948. in a system of this type, Sub 
scriber lines terminate at the cross-points of 
cross bar switches on line-link frames and trunks 
for interconnecting subscriber lines, for extend 
ing incoming connections to Such lines or for 
extending outgoing connectios from Such lines 
terminate at the cross-points of CrOSS bar SWitches 
on trunk-link frames. Also, Originating regis 
ters for securing information from Calling lines 
to be used in establishing connections terminate 
at cross-points of cross bar switches on trunk 
link frames. 
A subscriber may originate a call by removing 

the receiver from the Switchhook thereby Oper 
ating an associated line relay on the line-link 
frame. The operation of the line relay causes 
the line-link frame to engage a marker Or Com 
mon control circuit through a line-link marker 
connector which connects Only Such leads aS are 
used for a dial tone connection to an Originating 
register. The line-link frame identifies itself 
through the line-link marker connector to the 
marker by the frame number and the line-link 
marker connector informs the marker that a 
dialing connection is to be established. The line 
link marker connector also tells the marker 
whether the call is on a line-link frame equipped 
with all dial, or all multifrequency or mixed types 
of lines so that the marker may Seize an originat 
ing register of the proper type. The marker then 
proceeds to select an originating register to re 
ceive dial pulses and to receive the location of 
the position of the calling line on the line-link 
frame. Originating registers are distributed over 
the trunk-link frames and are connected to the 
Calling line by the marker. 
The location of the calling line is begun as Soon 

as the marker is, Seized aid continues while the 
marker is Selecting an Originating register. Line 
location is made in terms of the line-link frame, 
vertical group, horizontal group and vertical file. 
A line-link Vertical group of Subscriber lines is 
five Verticals Wide and ten Switches high and the 
largest line-link frame contains fourteen vertical 
groupS. Following the marker Seizure the marker 
determines which vertical group contains the line 
a Waiting Service and since each vertical group 

5 

20 

2 
contains a maximum of fifty lines the location of 
the calling line is established within fifty lines. 
A line-link horizontal group of SubScriber lines 

is one switch high and the width of the Supplied 
line of switches and the marker determines in 
Which of the horizontal groups the Subscriber 
line is located. The line to be served is thus 
located Within five lines as determined by the 
vertical and horizontal groupS. 
The line location does not proceed past the 

horizontal group selection until the marker has 
seized the trunk-link frame and, before the line 
iocation can be fully completed, the marker must 
also seize the line-link frame through the line 
link connector. Following trunk-link frame Seiz 
lure the marker seizes the line-link frame which 
has identified itself through the marker con 
nector. The marker upon Seizing the line-link 
frame receives information concerning the Verti 
cal file in which the calling line is located. A 
line-link vertical file of subscriber lines is one 

25 
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vertical wide and ten switches high. One vertical 
group contains five vertical files. The marker 
tests the five lines found in the Wertical and hori 
ZOntal groups selected and records the file in 
which the calling line is found. 

If there is more than One cai awaiting Service 
the marker decides on a preference basis Which 
one it Shall serve. 
The class of Service of the calling line is identi 

fied by the maitker after the calling line has been 
located. Each Vertical file is assigned a class of 
Service. Therefore, the marker can determine the 
class of Service after the Vertical file is located. 
The marker next transmits the line frame num 
ber, the selected line location and the class of 
Service to the Selected Originating register and 
at the same time registers this information in 
the marker as a check that it has properly trans 
mitted the information. 
After the horizontal group has been deter 

mined and the Originating register has been 
Seized, the marker Selects one of ten channels 
which may be used to connect the calling line 
to the Originating register, registers the number 
of the line link used, transmits the number of the 
line link to the Originating register and checks 
to determine that the register has properly re 
corded the line-link information. Each channel 
comprises a junctor, a line link and a trunk link. 
After the channel has been established and 
checked the marker releases leaving in the origi 
nating register the line-link frame number, call 
ing line location and class of service, and the 
line-link number which is the same as the num 
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ber of the channel selected to establish the Con 
nection. 
After connection of the originating register to 

the calling line the subscriber receives a dial 
tone from Such register and he then proceeds 
to dial the digits of the wanted line number 
which are registered in the originating register. 
After the entire number has been dialed and 
registered the originating register engageS a 
marker and transfers to the marker all of the 
information concerning the location and class of 
the calling line and number of the called line, 
and other information which the marker may 
ineed in establishing a connection to the wanted 
line. The marker then piroceeds to establish a 
new connection from the calling line to the 
wanted line in accordance with the information 
which it has received whereupon the marker is 
released. 

If the connection is to be terminated in the 
same office as the calling line, the marker seizes 
an intraoffice trunk, both ends of which termi 
nate on the trunk-link frame, or if the connec 
tion is to be terminated in another office the 
marker selects an idle trunk terminating on the 2 
trunk-link fraine and extending to the office in 
which the desired line terminates, Selects an 
ide outgoing Sender of the proper type and con 
nects it to the marker over an outgoing Sender 
connector and causes the connection of the Se- ... 
legted outgoing Sender to the Selected outgoing 
trunk through an outgoing sender link. The 
inariker then transmits to that sender such in 
formation concerning the called line as has been 
registered in the originating register and marker : 
to enable the Sender to control the establishment 
of the desired connection. The Sender also reg 
isters the calling line identification for automatic 
accounting purposes. As soon as the trunk-link 
frame on which the outgoing trunk terminates 
has been Seized, the marker, from the informa 
tion concerning the location of the calling line 
Which has been registered therein, seizes the line 
link frame on which the calling line is located 
and proceeds to select and establish an idle 
channel to interconnect the calling line and the 
outgoing trunk. The originating register re 
leases when the distant office connection has been 
established and the marker releaseS when the 
cailing line is connected to the trunk. 
A call incoining from another office enters the 

ci'OSS bar office on an incoming trunk terminat 
ing on a trunk-ink fraine. On Such an incom 
ing call the incoming trunk becomes connecte 
over an inconing register link with an idle in 
coining register of the type adapted to receive in 
formation from the particular calling distant of 
fice. The selected register upon its seizure re 
cords the number of the trunk-link frame on 
which the incorning trunk terminates So that the , 
imarker can later select the incoming trunk, reg 
isters the called numerical digits of the Wanted 
line Secured from the distant office and then 
connectS itself through an incoming register 
inaiker connector with a marker. 
then receives the nuimerical digits and the trunk 
iiink fraine inu?aber from the register and seizes 
the trunk-link frame to gain access to the in 
coining trunk. 
AS the markei Seizes the trunk-link frame it 

also seizes the proper number group circuit and 
connects to it through the number group con 
nector and transfers to the number group circuit 
the number of the desired line. Thereupon the 
nunger group circuit translates the numerical 

The marker 

4. 
digits into the location of the called line and 
causes such line location to be registered in the 
marker. After the called line location has been 
obtained from the number group circuit and the 
trunk-line frame has been seized, the marker 
Seizes the line-link frane Cin Which the desired 
line terminates in accordance With the line loca 
tion information secured from the number group 
circuit and proceeds to select and establish a 
channel from the incoming trunk to the desired 
line. When the channel is established and 
tested and the line found to be idle, the marker, 
iincoring register and register link release. 
From the foregoing brief description of the 

Iaaniller in which connections are established, it 
will be noted that it is necessary to transfer in 
for nation from one portion of the System to an 
other as, for example, from the line-link frame 
to the marker and then to an originating register; 

g; froin the originating register to the marker; 
fronn an incoming register to a marker and 
thence to a number group circuit; from a num 
bei group circuit to a marker after the number 
group has translated the digital information into 
the location of the Wanted ine and from an orig 
inating register and a marker to an outgoing 
Sender. 

it is therefore the object of the present inven 
tion to provide facilities for enabling the transfer 
Or information concerning the establishment of 
telephone connections between different portions 
of the Systein in an accurate, reliable and simple 
ae. 

It is believed that the invention Will be best 
understood by reference to the following de 
tailed description when read in connection with 
the accompanying drawings in which: 

Fig. 1 ShoWS Schematically a calling line, a line 
link fraine on which such line terminates, a por 
tion of the line-link frame connector, control 
circuits appertaining to such frame, and a por 
tion of a line-link frame marker connector; 

Figs. 2 to 5, inclusive, show schematically one 
of a group of ten number group circuits apper 
taining to the marker disclosed herein; 

Fig. 6 shows Scheinatically a portion of an in 
coniing register marker connector; 

FigS. 7 to il, 11A, 12, 19 to 24, 31 to 37, 44 to 50, 
57 to 63, 71 to 73 and 80 to 86 disclose such por 
tions of a marker as are deemed necessary to an 
understanding of the invention, Figs. 7 to 11, 11A, 
12, 19 to 24, 31, 44, 57, 58,71 and 83 to 86 disclos 
ing circuits more particularly concerned with the 
present invention for registering information re 
ceived froin other equipment assemblies of the 
discioSure; 

Fig. 13 ShoWS Schematically additional control 
1'elays of the line-link frame and connector shown 
in Fig. i and additional connector relays; 

Figs. 14 to 18, 26 to 29, 39 to 42 and 52 to 56 
Show an originating register; 

Fig. 25 Shows portions of a line-link marker 
connector; 

FigS. 30 and 43 show multicontact relays of an 
originating register marker connector; 

Fig. 38 shows portions of a trunk-link frame 
and connector; 

Fig. 51 ShoWS portions of a trunk-link con 
nector for connecting a marker With a trunk 
link frame and the scheinatic representation of 
an out trunk, out trunk sender link, incoming 
trunk and inconing trunk link; 

Figs. 64 to 69 and 74 to 78 show portions of an 
outgoing sender; 

FigS. 70. and 79 show an outgoing sender, con 
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nector for connecting the outgoing Sender with 
the marker disclosed; and 

Fig. 87 is a diagram showing how the remain 
ing figures of the drawings should be arranged 
to disclose the invention. 
Only such portions of the circuits of the croSS 

bar office have been disclosed herein aS are 
deemed essential to a clear understanding of the 
invention. For a complete disclosure of all of 
the circuits, reference may be had to the applica 
tion of A. J. Busch hereinbefore referred to, it 
being understood that the disclosure of that ap 
plication is incorporated herein by reference and 
is to be considered as a part of the present dis 
cloSure. 
Throughout the Specification each apparatus 

element will be referred to by letters representing 
its functional designation followed by a numeral 
enclosed in parentheses indicative of the figure 
of the drawing on which the element is to be 
found. For example, the horizontal group relay 
for the horizontal group 3 shown in Fig. 1 will be 
referred to as relay HG 3(1). Where cables of 
conductors are extended from one figure or sheet 
of drawings to another, Such cables Will be 
referred to by numbers indicative of the two 
figures between which such cables extend. For 
example, the cable connecting Fig. 38 with Fig. 
26 Will be indicated as cable 3826 and the cables 
extending between Figs. 26 and 28 as cables 2828 
and 2825. In most instances, however, in order 
to reduce the number of sheets of drawing, the 
cables interconnecting figures have not been 
shown in full, but each Such cable has been shown 
only where it leaves a group of bracketed con 
ductors on one figure and enters a group of 
bracketed conductors on another figure. For ex 
annple, cable. A leaving Fig. 3 is indicated as ex 
tending to Fig. 48 and the same cable is indicated 
on Fig. 48 as cable A extending to Fig. 1. In this 
case, if a connection were being traced from Fig. 
1 toward Fig. 48, the cable would be referred to 
as cable A(i) extending to Fig. 48, or if a con 
lection Were being traced from Fig. 48 towards 
Fig. 1, the cable would be referred to as cable 
A (48) extending to Fig. i. 
To illustrate the manner in which registrations 

are transferred from one apparatus assembly of 
the cross bar office to another, the establishment 
of an intraoffice call, an outgoing call and an 
coring call Will be described in as much detail 

as is deemed essential to an understanding of 
the invention. It will be first assumed that the 
subscriber at substation is removes the receiver 
from the switchhook to initiate an intraoffice call, 

EAIED DESCRIPTION 

Dial tone connection. Originating call 
When the subscriber at tip substation foe 

initiates a call the removal of the receiver at 
the substation completes a circuit from battery 
through he winding of line relay LO (1), inner 
back contact of hold magnet (1), over the 
Switchhook contacts of the line at Substation , 
and over the outer back contact of hold magnet 
L(1) to ground. Line relay L(1) operates in 
this circuit and connects ground to conductors 

( and 2. the connection of ground to con 
ductor 3 is ineffective at this time. 

ihe connection of ground to conductor 2 
completes a circuit thirough resistance O(1) and 
the winding of vertical group relay WGS (1) to 
battery. Relay WGSC (1) is individual to the 
Zero vertical group of fifty lines on frame Zero 
on which the calling line is assumed to terminate 
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6 
and is operated in response to the initiation of 
a call by any one of the fifty lines. Each vertical 
group includes ten horizontal subgroups of five 
lines and each horizontal Subgroup has an in 
dividual conductor such as conductor 02 and an 
individual resistance Such as through which 
any one of the five lines in that horizontal sub 
group may operate the corresponding group relay. 
These Subgroup conductors are used subsequently 
to identify the horizontal group to the marker. 
Relay WGS8(1) at its No. 3 contacts establishes 
an obvious circuit for relay DT(i) which operates 
for a purpose to be later described. 
At itS No. 4 contacts relay WGS) (1) connects 

ground to conductor 33 and at its Nos. and 
2 contacts connects battery through resistance 
ST, over contacts 2 and 3 of relayLO (1), contacts 
and 2 of relay WGS) (1), to start conductors 
36 and 5 of the line-link marker connector 

individual to line-link frame O. 
Each line-link frame has a line-link marker 

connector individual thereto comprising a coin 
trol circuit and a plurality of multicontact relays. 
The control circuit for the line-link frame is 
Shown in Fig. 13 and the multicontact relays for 
that connector are shown in Fig. 25. There is 
a Set of multicontact relays for each marker to 
which the line-link frame may be connected. The 
multicontact relays MA (25) and MB (25) are 
individual to the first marker shown in some 
detail in Figs, 7 to 12, 9 to 24, 31 to 37, 44 to 50, 
57 to 63, 71, 72,73, 80, 81 and 82. 

Multicontact relays MA2(25) and MB2(25) are 
individual to an intermediate marker, called 
Yarker 2, and indicated by the first box in the 
upper left corner of Fig. 13, while multicontact 
relayS MA3 (25) and MB3 (25) are individual to 
a last marker, called marker 3, and indicated by 
a Second box in the upper left corner of Fig. 13. 
The start circuits for the line-link frame con 

nector of frame No. 8 closed by the connection 
of battery to conductors 4 and 5, as above 
described, may be further traced to contacts 
and 3 of relay Z (13). At the same time, the op 
eration of relay WGSO(1) closes a circuit from 
ground Over its contact 3, contact of relayL (1), 
conductor 06, contact 2 of relay MK (13), con 
tact of relay fRS (13) to the winding of relay 
TMC13) and battery. Relay TMI (13) operates to 
initiate the operation of a timing device for tim 
ing the interval during which a marker should 
be connected with the line-link frame. This tin 
ing device has not been disclosed herein. 

In order to distribute the use of the markers 
by any one line-link frame, relays W(13) and 
Z(13) are provided which operate on alternate 
calls and are released on alternate calls so that 
a different marker preference relay is used on 
Successive calls. ASSunning that relay Z, (13) is 
unoperated at the present time, conductor iO5 
Will be extended over contact of relay Z(13), 
contact of relay TRS (13), contact, of relay 
TC (13) to conductor 30 which is shown cross 
Connected to conductor 3 extending to the up 
per armature of relay CB (25). When relay 
Z(13) is operated, conductor 24 is extended over 
contact is of relay Z (13), contact 3 of relay 
TRS (13), contact of relay TC (13), to conduc 
tor 392 which is cross-connected to conductor 
$323 extending to the upper armature of relay 
CB3(25). Each connector has a chain-busy re 
lay CB and a marker start relay MS for each 
marker. While three markers have been indi 
cated in the drawing and several more markers 
may be used in an actual installation, only three 
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chain-busy relays have been shown for the line 
link marker connector of frame 3 with their as 
Sociated marker start, relayS. Each connector 
control circuit has its two start leads cross-con 
nected to the armatures of two. CB relays, gi'ef 
erably at separated pointS. in the C3 chain of re 
layS. 

ASSunning that relay. CB (25) is not operated, 
the Start circuit previously traced to conductor 
36 extends over contact, of relay CBE (25), 
winding of relay IAS (25), contact, 5 of relay 
MSE. (25), contact S of eay MS (25), contact 
5 of relay MSFS (25), coinductor 253 and to 
ground at the marker connector preference cis 
cuit. Relay MSE (25) operates and locks over 
itS contact to ground. 
Since the marker must also be associated with 

originating registers and incoming registers a 
connector is provided for associating the Gaarkei 
With the originating legisters, known as the orig 
inating register marker connector, the multicon 
tact relays of Which are Sihown in figS. 30 and 4.3, 
and a connector is provided for aSSOciating the 
marker with the incoring registers, known as 
the incoming register marker connectOi", the iii 
ticointact relays of which are sino Will in Fig. G. 
Each of the control circuits for these connectCi's 
is provided with a chain of CB relays Siiiilar to 
the CE relayS. Shown in Fig. 25 and With a cair 
of MS relayS. Such as the iS relayS Sid Win in fig. 
25. The C3 relays of the tihree connector contro: 
circuits are connected into a Single chail 3,ii 
also the MS relays are connected into a Single 
chain. The CB and MS relays of the originating 
and incoming register connectors have not been : 
disclosed herein in Order to Sinplify the dis 
closure. The CB Irelays for each connector alie 
arranged in a continuous chain. So that irrespea 
tive of the CB relay to which the start circuit of 
a particular connector is connected, all of the 
markers will be available. For example, With COin 
ductor 3 connected to the ariature of reiay 
CB (25), if the first marker is busy resulting in 
the operation of relay CBE (25) as deSCEiled 
hereinafter, the circuit Will be exteided Ove COEi 
tact, 2 of relay CBE (25) to the arrature of ti;3 
next CB relay of the chain, over the back coin 
tact of that, relay if the coireSponging 3&rker is 
idle and to the Winding of the MS relay of suici. 
ide marker. 
extended to the arrature of the relay C32 (25), 
assumed to be idle, then it is further eXtended 
over the back contact of such airinatire aid 
through the winding of relay AS32 (25) to at 
tery. On the other hand, if the second start cit'. 
cuit is closed which extends as traced over COE 
ductor 33 to the arrnature of relay C3 3 (25 
and the associated marker is busy So that relay 
CBf3 is operated, the start circuit &xtends over 
contact of relay CB3 to the arrnature of relay 
CB (25) and thence over the back contact of 
such relay to the winding of relay MSA : (25). It 
Will be understood, of course, that there Will be a 
plurality of CB relays, one for each marker with 
contact, 2 of each relay connected to the airina 
ture of the subsequent relay in the chain. 

Similarly, the market start relays MS are 2,3'- 
ranged in a chain individLiai to each Inarker and 
are so arranged that the ine-link 22.3ker COIn 
nectors have preference Over the originating 
marker connectCrs and tie Origizatig Einaike: 
connectors have prefei'ei ce the iconing 
register marker connectors. e crCSS-C3ac 
tions 25 at the marks' inay be Sed to reariage 
the order of preference for any i.i.dividual ilarker. 

If, for example, the start circuit is : 

3: 

s 

() 
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8. 
With relay MSA (25) operated, a circuit is 

closed fron ground cross-connected to terminal 
2552, OVer ContactS 3 of relays of the chain of MS 
'elayS, Such as MS 3 and MS 2, contact 4 of relay 
MSi (25) aid tirough the winding of marker 
connector relay MA (25) to battery. In addi 
tion, relay IVES: (25) closes a circuit, to tell the 
marker that it. is to Serve a dial tone connection, 
Which circuit may be traced from ground at the 
CrOSS-connection terminal 2593, over contacts. 
of relayS of the chain of MS relays, such as MS 3 
and VíSá2, COntact 2 of relay MSS (25), con 
ductor 254 of cable B (25) extending to Fig. 36 
to a CIOSS-COnnection terminal Such as 363 for 
each line-link frame and thence croSS-connected 
to one of the terminals 368, 36) or 362 in ac 
Cordance With the type of line connected to that 
fiane. If all of the lines on the frame use dials, 
terminal 363 Will be connected to terminal 36), 
thence over conductor 36 and through the 
winding of relay i (35) to battery. If, on the 
other hand, all of the Subscribers whose lines 
appear On a particular line-link frare have 
naulti-frequency dialing arrangements, the ter 
inal corresponding to terminal 333 Will be 

connected to terminal 362, thence over con 
ductor 364 and through the winding of relay 
iF (35) to pattery. If both types of lines appear 

On a frame, the terminal corresponding to ter 
minal 3353 Will be croSS-connected to terminal 
3S, thence over conductor 365 and through 
the Windirag of relay MILF (35) to battery. In the 
case of line-link frames Which Serve both dial 
and multifrequency line, the determination of 
the type of line is made by means of cross-con 
inections on the Vertical group relays of FigS. 7 
and 19, that is, With the line-link frame relay 
If F (35) operated circuits are prepared over con 
tactS and 5 of relay MTF (35) by which relay 
MiF(35) and relay (35) may be operated as Will. 
be described hereinafter. In general, relays D 
and MF perfori Similar functions but operate 
different route relays which serve to distinguish 
the type and location of the originating register 
to be Selected in accordance with the type of 
pulses which they are designed to receive. 

Relay MA (25) when operated as above de 
Scribed, closes a plurality of contacts for associ 
atting the marker with the line-link frame . 
In addition, relay EA (25) closes a circuit froin 
ground over its contact to the Winding of re 
lay W.B. (25) and battery to cause the operation 
of relay MBA (25) to further connect the marker 
with the line-link frame , 
telay MAE (25) closes a circuit from ground at 

contact i, over conductor 255 to the Winding of 
relay MK(13) and battery. Relay MK (13) oper 
ates as an indication that the marker has been 
coineted to the line-link frame and at its co 
tact 2 opens the circuit of relay TV (13) Which 
releases. Turing the time that relay TV(13) 
has been Operated, a tinning circuit (not shown) 
has been in operation to measure a marker Selec 
tion timing period. At its contact 8, relay 
MA (25) closes a circuit extending over con 
ductor 2533, contact of Irelay W(13), winding 
of relay W(13) and through resistance G to 
battery. Relay W (13) operates in this circuit 
and locks over its contact 2 to ground. It also 
closes a circuit from battery through resistance 
G2, Winding of relay Z (13) contact 2 of relay 
W (13) to ground. However, relay Z (13) can 
not operate in this circuit. Since it is shunted 
by ground over its contact 5 from conductor 255 
OVer Which relay W (13). Was Operated. In addi 
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tion, relay MA (25) closes a circuit (not shown) 
for a relay in the marker which establishes an 
operating circuit for the CB relays such as 
CB (25) allocated to the No. marker assumed 
to be taken for use, in the line-link originating 
register and in the incoming register connector 
circuits to cause such CB relays to operate to 
mark Such marker as busy and to extend the start 
circuits incoming to such connector circuits to 
the MS relays corresponding to the next available 
marker. However, in the connector associated 
with line-link frame 9, the operation of relay 
MA (25) has already closed a circuit froin ground 
in the marker, over contact 2 of relay MA (25), 
to a point between resistance B. and the upper 
winding of relay CBf (25) thereby shunting the 
Winding of relay CB (25) to prevent its opera 
tion and the opening of the circuit of relay 
MS (25). 
In addition, relay MA (25). When operated as 

previously described, closes a circuit, from bat 
tery through the winding of relay CKG-3 (37), 
conductor 37 Ge, the Winding of relay CKG-2 (50), 
contact 3 of relay DIS (50), conductor 3: , con 
tact 3 of relay TRL.A(37), conductor 392, con 
ductor 3607 of cable C (37) extending to Fig. 25 
and to ground over contact f2 of relay MA (25). 
Relays CKG3 (37) and CKG-2 (50) establish a 
number of circuits for supplying operating and 
locking grounds to the circuits in the marker, one 
of which circuits may be traced from ground 
over contact of relay CKG-3 (37), contact 9 of 
relav DIS 2 (37) and through the Winding of re 
lay CKG6(37) to battery. Relay CKG-3 (37) upon 
operating causes the operation of relay CKG-3 (46) 
which in turn closes a circuit which may be traced 
in part from ground applied over its contact 2, 
contact 5 of relay LK (46), and thence through 
the windings of relays LLC (48) and LLC2 (48), 
conductor 4896 and through the Winding of re 
lay ONW (35) to battery. These relays now oper 
ate, 

Response to dial tone connection indication 
Relay D upon operating at contacts , 3, 4, 5, 

6, 8, 9, , and 2, connects ground to conduc 
tors 3504, 3536, 3597, 350e, 3569, 353, 35i, 352, 
35; 4 and 355 respectively. Conductors 3538 and 
3569 extend to the trunk-link selection circuits 
of the marker and connection of ground thereto 
by relay D (35) causes the operation of relays to 
prepare for the connection of a trunk-link frame 
as described in the application of R. E. Hersey 
Serial No. 57,396 filed concurrently herewith. 
Ground on conductor 356 completes a circuit 
through cable A (35) extending to Fig. 20, over 
contact 3 of relay VGKC20), conductor 238 and 
in parallel through the windings of relays 
WGGS (19) and WGG2(19) to battery. Relays 
WGG (19) and WGG2(19) prepare the marker 
for receiving the vertical group identification of 
the calling line. Ground on conductor 353 con 
pletes a circuit through cable B (48) extending to 
Fig. 21, contact 2 of relay HTK(21), conductor 
2: 3 of cable C (2i) extending to Fig. 61, contact 
2 of relay TK(61), conductor 2 60 of cable C 
extending to Fig. 21 and through the winding 
of relay HGG (20) to battery. Relay HGG (20) 
gon op3rating, prepares the marker to receive 

the horizontal group of the calling line identi 
figation. Ground on conductor 354 completes a 
circuit through the winding of relay its (49), 
conductor 3908, winding of relay DT2 (47) and 
winding of relay DT3 (47) to battery. Ground on 
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10 
the remaining conductors of relay D (35) serve 
circuits which will be traced hereinafter. 
In addition, relay D (35) completes a circuit 

from ground over contact of relay RCY (50), 
conductor 535, contact 2 of relay D (35), conduc 
tor 336 extending through cable C (43) extend 
iing to Fig. 22, contact 2 of relay FTK (10), con 
ductor 88 and through the winding of relay 
WFG (22) to battery. Relay WFG (22) prepares 
the marker to identify the vertical file in which 
the calling line is located. At contact , relay 
i (35) completes a circuit from ground over con 
tact. 9 of relay DIS (50), conductor 53.g., contact 
3 of relay D (35), conductor 35 to operate a 
rolite relay (not shown) to inform the marker 
that it should establish a route to an idle origi 
ilating register. The functioning of the marker 
to Select an idle originating register is described 
in full in the application of A. J. Busch Serial 
No. 57,394 previously referred to and in the ap 
plication of R. E. Hersey Serial No. 57,396 also 
hereinbefore referred to. 

It may be noted that relays D (35) and MF(35) 
at contacts to 6 and 3 to 2 close identical cir 
cuits, while relay D (35) at contact operates a 
route relay over conductor 35 and relay 
Mi (35) at contact closes a similar circuit over 
conductor 35 8 for a similar route relay. The 
route relay operated by relay Mi (35) would 
cause the selection of an originating register 
which would receive multifrequency inpuises. 
When relay Ti (49) was operated as pre 

viously described, it closed a circuit fronn ground 
over its contact 2 to conductor 498 which ex 
tends in parallel branches through the Winding 
of relay C3D (23), through the winding of relay 
CBD (24) and through the winding of relay 
EOT (61) to battery. Relay DTI (49) also closes 
a circuit from ground over contact of relay 
CKG2 (50), conductor 592, contact A of relay 
RK3 (49), contact 2 of relay DTE (49), conduc 
tor 4932, contact of relay CKGS (37), conduc 
tor 3733 and through the winding of relay 
GTL (36) to battery. Relay GTL (36) operates in 
this circuit and closes a circuit from ground over 
contact 2 of relay DIS2(37), conductor 394, con 
tact 5 of relay GTL (36), conductor 3598 of cable 
E(36) extending to Fig. 45 and thence in par 
allel through the windings of relays GE2 (45), 
GTL3 (32) and GTL4(32) to battery. The func 
tions of these relays will appaar hereinafter. 
When relay CKG-3 (37) operated as previously 

described, it establishes a circuit which may be 
traced in part from battery in series through the 
Windings of relays TLC2 (48) and TLC; (48), 
conductor 483 extending to the controller and 
busy circuit (not shown), thence returning over 
conductor 533, contact 8 of relay DTS (50), 
conductor 568, contact 2 of relay TRLA (37), 
contact, 2 of relay CKG3 (37) to ground on con 
ductor. 3598 at the recycle controller (not 
shown). These relays supply battery and ground 
for the trunk-link control. " 
The foregoing operations, which are per 

formed as the result of the operation of the 
marker start relay MS (25) in the line-link 
marker connector, serve to place the marker in 
condition to handle a dial tone connection. 
While thesis operations have been in progress the 
marker has also been receiving an indication of 
the location of the caling line so that it may 
seize the proper line-link frame when it is ready 
to connect, the line with a selected idle originat 
ing register. 
To completely identify the calling line, infor 
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mation is required which will identify the line 
link ficane Gin which the calling line terisiinates 
and the location of the calling line teiikiilation 
on the line-ink faine. 
Each Suscriber line terminates on Cine c'OSS 

bai Switch vertical of a line-link frage line 
Switch. Therefore, each Vertical unit of this line 
cross bai Switch may be aSSociated With a pai'- 
ticular subscriber line and the identiii.22,tion of 
tie calling line croSS bar Switch Veitical i3 hit 
Will identify the calling line on that ine-liik 
frame. For the purpose of line identifi3ation, 
She line croSS bair Switch vertical unitS are 
grouped as follows: 

A. Vertical groups 
The line-link frame has croSS bar SWitches 

mounted on ten horizontal SWitch levels on the 
line-link frame. Sach Switch is divided into sub 
scriber line groups of five adjacent Vertical units. 
The ten subscriber line groups located in the 
same position on each of the ten horizontal levels 
are designated the Vertical grougS. One Vertical 
group will contain a total of fifty Vertical units 
and fifty subscriber line terminations. The maxi 
mum number of Vertical groupS on any One line 
link frame will be fourteen. 

B. HorieOntal group 
The vertical unitS within the Sane horizontai 

switch level are designated a horizOntal group. 
One horizontal group Wii consist of a mininuin 
of thirty vertical units to a maximum of Seventy 
vertical units. On any line-link frame there will 
he te horizontal groups-See vertical ille.S. he 
ten vertica: units located in the Sane position on 
each of the ten horizontal SWitch levels are desig 
nated a vestical file. One Wertical ille Will COin 
sist of one croSS bar Switch vertical unit in each 
Of the ten horizontal SWitch levels. There Wii 
he five vertical files within one vertical line group. 

Line-link frame identification. 
When the line-link marker connector which 

is individual to the line-link frame operates, it 
identifies that frame to the marker. Since the 
marker is arranged to Serve a rinaximum of forty 
line-link frames, the frare number may con 
veniently be indicated by separately indicating 
the frame tens digit and the frame units digit. 
The frame tens digit is indicated by grounding 
one of four frame tens conductors and the units 
digit is identified by grounding in code two of 
five frane units conductorS. Specifically, the 
conductors which may be grounded by the line 
link frare coininector to indicate the frane tens 
digit may be identified as conductors 4520, £52, 
4522 and 523 while the units conductors which 
may be grounded by the line-link marker coin 
Elector may be identified as conductors (5, 5 , 
45 2, 35 is and 353. he code according to Which 
the units conductors are grounded is such that 
for a digit one to nine the sum of the units digits 
of the conductor narrabers is equal to the units 
digit of the frame number. For example, to in 
dicate frame units digit five, conductors 45 
and 5 is would be grounded. For Units digit 
Zero, conductors is 4 and 5: Would be 
grounded. 
Since it has been assumed that the marker 

is connected to line-link frame Zero, the opera 
tion of relay ME3 (25) grounds units conductors 
i: 8 and £5 and tens conductor 52. These 
Conductors extend through cable B (25) extend 
ing to Fig. 36 to the contacts of relay GTL2(45). 
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When relay GTL2(45) operated as previously de 
Scribed, conductors 5 to 5E and 452 to 
$523 were connected over conductors A4 to 
5& and 62 to ff23 through the Windings of 
relays FUS (44) to FUF (44) and FT (44) to 
Fi3 (44) respectively. Since conductors is 8, 
É5 and 2) are grounded, relayS FT (44), 
FU (44) and FU'-(44) operate. 

Vertical group identification 
When the vertical group relay WGS (1) on 

the line-link frame operated as the result of the 
operation of the line relay L. (1), it grounded 
conductor (3 which extends to contact of re 
lay MAE (25). Since the marker is equipped to 
Serve franes having a maximum of fourteen 
vertical groups, relay If A (25) in operating ex 
tends fourteen vertical group identifying con 
dictOS, Such as conductor 3, to the in arker 
whence they are connected to contacts of relays 
WGGE (19) and WGG2(19). The operation of 
these relays as above described, further extends 
these vertical group identifying conductors to 
WindingS of the Vertical group test relays 
WGTE (7) to WGT6 (7) and WGT (19) to 
WGT3 (19). Conductor 3 is extended Over 
contact is of relay MA: (25), conductor 25 
extending through cable C (25) to Fig. 36 thence 
through cable A (35) to Fig. 20, contact 8 of relay 
WGG (19), conductor 99 and through the 
winding of relay VGT (7) to battery. Relay 
VGT (7) operates in this circuit to identify the 
calling line as located in the Zero vertical group. 
if at the Saetiae SOrne other line Online-trunk 
fraine zero is also calling the corresponding ver 
tical group test relay would also he operated. 
When the marker is ready to receive the line 

identification, that is with the vertical group 
gating relays WGGI(19) and WGG2(19), hori 
Zontal group gating relay HGG (20) and vertical 
file gating relay WFG(22) operated, a circuit for 
checking their proper Operation is closed which 
may be traced from ground at contact of relay 
TR, (13), conductor 34, contact 6 of relay 
AAA (25), conductor 253 extending over cable 
C (25) to Fig. 36, contact, 3 of relay TR2E (50), 
conductor 5.3 extending through cable A(50) 
to Fig. 20, through the cable A extending to Fig. 
47, contact of relay HMS (47), conductor 
is of the cable extending to Fig. 8, contact 
of relay WFG (22), conductor 22.9, contact 2 of 
relay HGG (20), conductor 2 , contact of 
relay WGG-2(19), contact of relay VGG (19), 
conductor 9 and through the widing of re 
Jay GK (20) to battery. Relay GK Operates in 
this circuit, if the gating relays are operated and 
locks over its contact 3 and conductor to 
its operating ground independent of the gating 
relayS. 
With relay GK (20) operated, the operation of 

relay VGT, (7) closes a circuit from battery 
through the Winding of relay WGR. (20), contact 

65 

3 of relay GK (20), conductor 2002, contact 3 of 
relay VGT (7), conductor 25) and to ground 
over the previously traced operating circuit for 
relay VGT (7). A parallel circuit for relay 
WGR. (20) extends over the contacts of any other 
vertical group test relay which may be operated. 
Since the circuit of relay WGR. (20) is under the 
control of the line relay L. (1), this relay serves 
to monitor for disconnection by the subscriber, 
Relay WGR. (20) closes a circuit for locking the 

operated vertical group test relay or the preferred 
relay if more than one such relay is opeiated. On 

  



2,585,661 
13 

the line-link frame all lines requiring special at 
tention are included in vertical group 2 and that 
group is given preference over all other groups. 
The preference among the other groups is con 
trolled by the sequence relays of the sequence 
controller (not shown) where it may be aSSUined 
that relay SQ8 has been operated. It will be 
also assumed that no other vertical group test 
relay has been operated. Therefore the locking 
circuit of relay VGT (7) may be traced from 
ground at contact 4 of relay D (35), over con 
ductor 35C extending through cable A(35) to 
Fig. 20, contact, of relay WGR. (20), conductor 
2003, contacts f and of relay TR2D (8), con 
ductor 800, normally closed contact 7 of relay 
WGT2(7), conductor 30, contact 3 of relay 
TR2D (8), conductor 8 extending to the se 
quence controller and returning over conductor 
802 through contact and the Winding of relay 
WGTO (7) to battery. If some other WGT relay 
had been operated, a locking circuit for that relay 
would have extended over the normally closed 
contact 6 of relay VGT (7). Therefore with 
WGTO (7) operated no other WGT relay can be 
locked. 
With relay WGR. (20) operated, a circuit is closed 

from battery through the winding of the vertical 
group test check relay WTK(20), contact 3 of 
relay WGK (20), conductor 3596 extending 
through cable A (20) to Fig. 35 to ground over 
contact 3 of relay D (35). Relay WTK(20) oper 
ates in this circuit locking over its contact 5 to 
grounded conductor 3506. At contact f, relay 
WTK(20) closes a supplementary locking circuit 
for relay WGTO (7) in parallel with contact of 
relay WGR. (20) and at contact is opens the operat 
ing circuit for relays WGG (19) and WGG2(19). 
Relays WGG (19) and VGG2(19) release open 
ing the vertical group test circuits and releasing 
any non-locked WGT-relays and preventing the 
Subsequent operation of any other vertical group 
test relayS. 
A check is now made that one and only one 

WGT relay is operated and that relays WGG (19) 
and WGG2(19) have released. For this purpose 4 
a circuit is closed from battery through the 
winding of relay VTK (20), conductor 2004, con 
tact 5 of relays WGG (19) and WGG2(19), con 
tact 5 of relay WGTA 3 (19), contacts 6 of relays 
VGT2(19) . . . VGT (7), 
WGT6 (7) and to ground. 
When relay WTK (20) operates, it closes the 

locking circuit for relay MS (25) which may 
be traced from ground over contact 6 and through 
the Winding of that relay, contact f of relay 
CB (25), contact 3 of relay MA (25), con 
ductor 259, through cable C (25) to Fig. 36, back 
contact of relay MRL (36), conductor 3699 
through cable A(35) to Fig. 20, contact 2 of 
relay WTK(20), conductor 285 of caisle A (20) 
to Fig. 35, contact 6 of relay DISA (50), conduc 
to 504 and through the winding of relay 
OC (37) to battery. Relay OC (37) operates in 
this circuit in series with relay MS (25) and 
establishes a circuit from battery through the 
winding of relay OC (37), contact of relay 
OC (37), conductor 3705 to ground at the marker 
make-busy circuit (not shown). 
operates, locks over its contact to ground on 
conductor 3795 and at its contacts 2 and 5 ap 
plies ground to conductors 37 eS and 3. Which 
extend through cable B (3) to Fig. 25 over con 
tacts 2 and 3 of relay MB (25), conductors 2326 
and 25 and through the Windings of relays 
TC (13) and TC (13) to battery. Relays TC (13) 

contact 5 of relay 5 

O 

20 

3) 

3 

3) 

(3) 

Relay OC (37) 
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and TCF (13) operate in these circuits, relay 
TC(13) locking over its contact 2, contact 3 of 
relay W(13), which was operated as previously 
described, to ground at contact 7 of relay Z(13). 
Relay TC (13) opens the operating circuit for the 
marker start relay MS (25) but that relay is 
held operated in the circuit above traced through 
the winding of relay OC (37). Relay TC (13) 
opens the alternate marker start circuit. 
With relay VTK (20) operated, a circuit is 

closed from battery through a relay in the cross 
detection circuit (not shown), conductor 5095, 
contact of relay DIS (50), conductor 5096, 
extending through cable A (35) to Fig. 20, con 
tact 5 of relay WTKf (20), conductor 2006, con 
tact, 2 of relay WGTO (7), conductor 70 extend 
ing through cable A (20) to Fig. 35 through cable 
C (36) extending to Fig. 25, contact of relay 
MA (25), conductor 252 and through the Wind 
ing of relay WGA0(1) to ground. Relay VGAO (1) 
prepares the circuits for identifying the hori 
Zontal group in which the calling line is located. 
The circuit closed by relay WTK? (20) extends in 
multiple to contact 2 of each of the vertical group 
test relays so that the vertical group auxiliary 
relays on the line-link frame corresponding to 
the operated vertical group test relays in the 
marker will be operated in response to the op 
eration of relay VTK (20). 

It may be noted that relay WTK (20) also closes 
a circuit from ground over its contact 3, Con 
ductor 23 to the lowermost armatures of the 
vertical group test relays, the front contacts of 
which are cross-connected to conductors 902 
and 993 extending through cable A (20) to Fig. 
35 for the purpose of operating either relay 
D(35) or relay IMF (35) over contacts of relay 
MLF(35) in the case of a mixed frame as men 
tioned previously. 

HoriaOntal group identification 
With relay VGA (1) operated, conductor 02 

grounded by line relay L3(1) is extended to 
gether with nine other similar conductors indi 
vidual to the vertical group. Zero in the nine other 
horizontal levels, to contacts of relay MB (25) 
and then over contacts of horizontal group gating 
relay HGG (20) to the windings of the ten hori 
Zontal group test relays HGT (9) to HGT9 (21). 
Ground connected to conductor 92 completes the 
circuit over a contact of relay WGAC (1), con 
ductor OT, contact 4 of relay MBE (25), conductor 
253 through cable B (25) extending to Fig. 36, 
through cable B (48) extending to Fig. 21, contact 

of relay HGG (20), conductor 2588 and through 
the winding of relay HGT8 (9) to battery. Relay 
HGTC (9) operates in this circuit. If some other 
line in the vertical group Zero but in a different 
horizontal group is also waiting for a dial tone 
connection, the corresponding horizontal group 
test relay will also be operated. 
With relay GK (20) operated as previously de 

scribed, the operation of relay HGT (9) closes a 
circuit indicating that at least one horizontal 
group test relay has been operated, which circuit 
lay be traced fron battery through the Winding 

of relay H.G.R. (21), conductor 2 82, contact of 
relay GK (20), conductor 2 3, contact of relay 
HGTG (9), conductor 35, conductor 253 and 
thence to ground at the contact of the line relay 
L. (1) as previously traced. Relay HCR, (21) 
operates and monitors for a Subscriber discon 
nection within the selected horizontal group of 
the Selected vertical group. . . . . . . 

If two or more horizontal group test relays 
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have been operated, one of these relayS and the 
associated horizontal group Will be preferred by 
means of a preference circuit controlled by the 
sequence circuit (not shown). With relay SQ 
of the sequence circuit assumed to be operated, 
the operation of the reiay H.G.R. (21) closes a cir 
cuit from ground at contact of relay (35), 
conductor 35E2 extending through cable B (43) 
to Fig. 21 over contact of relay HGR (2), co 
ductor 2 extending to the sequence circuit and 
returning from the sequence circuit over contact 
6 and through the winding of relay HGT (9) to 
battery. Relay HGTE (9) is locked in this circuit 
opening the locking circuits for any other hori 
Zontal test relays which nay have been Operated. 
With relay HGR (21) operated, horizontal test 

check relay HTK(2) operates in a circuit from 
battery through its winding, contact 3 of relay 
HGK(2) to ground over conductor 35 . Relay 
HTK operates in this circuit and locks over its 
contact 3 to ground on conductor 35 . At con 
tact 2 relay HTK(21) opens the operating circuit 
for relay HGG (20) causing the latter relay to 
release and disconnect horizontal group test re 
lays from the line-link fraine to release any Un 
locked horizontal group test relays which may 
have been operated and to prevent the subsequent 
operation of any other horizontal group test re 
lays which might interfere with the horizontal 
group to be served by this marker. At contact, , 
relay HTK(21) closes a supplementary locking 
circuit for relay HGT3 (9) in parallel with con 
tact of relay HGR(21). With relay HGG (2) 
released, relay HGT9(9) locked and the remain 
ing horizontal group test relays reieased, a cir 
cuit is closed to check the completion of these 
operations which may be traced from battery 
through the winding of relay HTK. (20), contact 
of relay HGG (20), conductor 29, contact f of 

relay HGT9 (21), contacts 5 of relays HGTS (21) 
to HGTE (9), contact 4 of relay HGT (9) and to 
ground. Relay HTK operates in this circuit, 
Further identification takes place after the 

marker has seized the line-link frame through 
the line-link frame connector Which is delayed 
until the marker has selected and Seized a trunk 
link frame having one or more idle originating 
registers. The purpose of this delay is to pre 
went two markers from competing Simultaneously 
for the same line-link fraine and trunk-link 
frame and thereby blocking operation of either 
marker. In the selection of an idle originating 
register for connection With the calling line, the 
marker performs five chief functions, namely 
identifying the type of Originating register re 
quired, tests for and selects an idle t'unk-link 
frame connecting with one or more idle Originat 
ing registers of the required type, connects with 
the selected trunk-link frame, tests for and Se 
lects an idle originating register of the required 
type and connects the calling line with the se 
lected register. 
The type of originating register required is in 

dicated by the operation of Irelay D (35) or relay 
MF(35). As above described, one of these relayS 
is operated directly from the Anarker Start relay 
in the line-link marker connector if all of the 
lines on the frame use the same type of pulse 
generator, either dial or multifrequency generat 
ing key-set. If some of the lines on the line-link 
frame have one type of pulse generator and the 
other lines have the other type, the Operation of 
relay D (35) or relay MF (35) is delayed until 
after the vertical group identification has taken 
place. In the present discloSure it has been a S 
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Surned that the line-link frame Zero serves only 
lines having dials and relay (35) was operated 
in response to the operation of relay AISE (25). 
After the marker has determined the type of 

Originating register required it, Wii connect, with 
two leads extending to each trunk-link frame. 
One lead froin each faile is designated the 
trunk-link frame busy test lead and will be 
grounded at the trunk-ink frame wienever this 
frane is not accessible to a marker. The Other 
lead designated the trunk frane test lead is 
grounded by the presence of one or more idle 
Originating registers of the desired type asso 
ciated with that frame. The narker tests all of 
these leads simultaneously and by its preference 
arrangement Selects a frame fron among those 
available to the marker and having idle registers 
of the required type. 
Where 

an idle originating register, Suc 
in large part been Ornitted foin 
e present invention in order that Such dis 

closure Inay not be unecassarily elieun 
ered. For a full discloSig S €gli 

8 3. i 

. i 

- 

si i e t 
Sucic frane Will he indicated to the marker by 
ground connected to conductor 235 extending 
to the marker. Such ground is applied over 
contact i of relay ON (23), conductor 268, con 
tact 2 of relay PD (32), conductor 2852 and con 
tact of relay MB (26). If there is an idle regis 
ter oil another fraine available to the markar, 
ground Will also be applied to a conductor at 
Suc fans corresponding to conductor 23. 
The narker will thereupon bid in competition 
With other narkers for One of the firgines on 
Which there is an idle originating register. 

Ea.3 raikei is the office has a ceass to each 
trunk-link france but only one marker at a time 
is allowed to connegt to a farae. the cil; its 
involved in this operation comprise the marke 
preference (ATP) relays for eagh frame. The 
Inarier preference relays for the frare shown 
in Fig. 38 are the relay If F (51) for the first, 
innake, Snown in Seine detail herein, relay 
If P2 (5) for an intermediate narks and relay 
lii, (3) for a last, narlier. It Will be a SSurne 
that the first narker is successful in bidding for 
the fi’aiye on Which the idle i'egister disclosed 
is located and establishas a circuit fron battery 
at the marker, over conductor 5 is, over tha back 
contact of relay TRS (51), through the Winding 
of relay TAFE (5), contacts of relays MP3 (5) 
and AP3(5) and other marker reference re 
lays of the same chain to gro;ind. Relay MIPS (51) 
thereupoin. Oilerates and locks to gioi di over its 
contact, and establishes a circuit fron ground 
at, its contact &, contact 3 of relay R. (5i) and 
through the winding of relay MiC (5) to battery. 
At its contact, 3 relay lips (51) establishes a 
check circuit to the narker to infoin the narker 
that it has Seized a particial trunk-ink fraine. 
Relay MC (51) upon operating establishes cir 
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cuits extending from battery through the wind 
ings of relays MCA (51), MCB (51), MCC (51), 
and MCD (51) over its contacts 3, 4, 5 and S con 
ductors of cable D (51) extending to Fig. 48 and 
contacts of relay TLC (48) through ballast 
lamps LBS to L3S3 to battery. Relays 
MCA (53), MCB (51), MCC (51) and MCD (51) 
prepare a plurality of circuits for connecting the 
marker with the trunk-link frame. Relay 
MCA (51) connects ground to a conductor (not 
shown) multiplied to all of the markers to indi 
cate to the markers that the Seized trunk-link 
frame a SSurned to be frame Zero is busy. 
As a check that the multicontact relayS Of 

the trunk-link connector have operated, relay 
MCA (51) closes a circuit from ground over its 
contact 3, conductor 5 of cable B (51) ex 
tending to Fig. 63 and thence through the Wind 
ing of relay MAK (63) to battery. In addition, 
relay MCD (51) closes a circuit from ground over 
its contact 5, conductor 592 of cable E(51) ex 
tending to Fig. 32 and to battery through the 
winding of relay MDK (48). 

Selection of originating register 

When the marker is connected to the selected 
trunk-link frame by the trunk-link connector, 
a group of twenty busy test leads is extended 
from the narker to the trunk-link frame. The 
trunk-link connector is further controlled by 
the marker to further extend one of these busy 
test leads to each originating register of the re 
quired type associated with the Selected frame. 
The marker then tests for an idle Originating 
register of the desired type and selects the regis 
ter to serve the calling line. Before the marker 
can test for an idle register, it must determine 
the location of all the originating registers of 
the required type. 

In each trunk-link frame there are one hun 
dred and Sixty terminations to Which originating 
registers or trunks may be connected. The trunks 
and registers associated with a trunk-link frame 
are divided into twenty block groups containing 
a maximum of twenty registers or trunk circuits. 
There will be a maximum of only six such twenty 
block groups on a frame since certain trunks 
such as incoming trunks are not selectable from 
the marker. Within any one trunk-link frame 
all dial pulsing originating registers will be placed 
within One twenty-block group, although the 
Same twenty-clock group may also contain null 
tifrequency originating registers or trunks. The 
twenty-block group and the location of the regis 
ter of the desired type within the group are de 
termined by the route relay. 
On the trunk-link frame the sixty routes are 

numbered 9 to 59 and there are six trunk block 
relays numbered 0 to 5 corresponding to the six 
possible tens digits of the route numbers. In 
addition, there are ten units terminals on each 
trunk-link frane corresponding to the units digits 
of each route. Each trunk and each register is 
connected with the trunk-link frame by two con 
ductors, a frame conductor and a busy test con 
ductor. In the register or trunk, ground is con 
nected to the busy test conductor when the trunk 
or register is idle, this connection including the 
winding of the frame relay. The frame con 
ductors of all trunks belonging to routes having 
the same units digit are cross-connected to the 
corresponding units terminal. The busy test con 
ductors of all trunks or registers corresponding 
to routes having the same tens digit are con 
nected individually to contacts on the corre 

O 

5 

20 

30 

35 

40 

55 

60 

operation of the marker. 

18 
sponding numbered trunk block relay. The 
twenty-block relay extends twenty such busy test 
conductors toward the marker. Any number of 
these conductors may be assigned to one route. 
However, there can be no more than ten routes 
assigned to one twenty-block relay because each 
Such route must have a separate units digit. 
The route relay in the marker operates a trunk 

block and test group relay (not shown), the trunk 
block relay being effective to establish a circuit 
for the proper one of the tens block relays of 
the trunk-link frame. It will be assumed that a 
circuit is established for the tens, block relay 
TBO (51) over contact of relay MC (51) to the 
marker wherein it is completed to ground by the 
tens block relay of the marker. Relay TBO (51) 
operates in this circuit extending the busy test 
conductors from the registers and trunks belong 
ing to the group having the tens digit zero asso 
ciated with the trunk-ink frame zero through 
the contacts of multicontact relay MCA (51). At 
its contact relay TB0(51) connects ground over 
contact 2 of relay MCA(51) and conductor 503 
of cable B(51) extending to Fig. 63 and through 
the winding of relay TBK (63) to battery where 
upon Such relay operates to indicate to the marker 
that the TBO (51) relay has operated. 
With the TBK(63) and MAK (63) relays 

operated to indicate the operation of the twenty 
block and multicontact relays of the trunk-link 
connector and a trunk group relay of the marker 
operated by the group relay, ground is connected 
from contact 3 of relay DCT (46), contact 6 of 
relay CKG4 (46), conductor 4600, contact of relay 
TBK(63), contact 2 of relay MAK (63), over 
conductor 504 of cable B (63) extending to Fig. 
51 to a cross-connecting terminal 505 which is 
connected to the frame test conductors of the 
registers and trunks associated with routes 
identified by markers as having the units digit 
Zero. Since relay TBO(5) is operated, only those 
circuits associated with group 00, that is, dial 
type registers are connected with the marker 
over their frame and busy test conductors by the 

In idle registers the 
frame and busy test conductors are connected to 
gether. In the originating register shown, the 
circuit traced to terminal 505 is extended over 
conductor 506 to contact 2 of relay MB (26) of 
the idle register, conductor 2603, contact of 
relay TM (52), contact 3 of relay PD (52), con 
ductor 2694, contact 6 of relay ON (26), winding 
of relay F(26), conductor 2605, contact 2 of relay 
TBO (51), contact of relay MCA(51) and thence 
to the marker where it extends through the wind 
ing of a trunk test relay to battery. When the 
trunk test relay of the marker operates, it re 
duces the resistance of the circuit traced through 
the winding of relay F(26) and such relay op 
erates closing a locking circuit for itself over its 
contact 4 to conductor 5 OS to which ground is 
connected at the marker as previously traced. 
Relay F(26) when operated, extends a number of 
circuits from the originating register to the 
trunk-link connector and closes a circuit from 
ground over its contact 3, conductor 2606 of cable 
A(26) extending to Fig. 54 and through the 
winding of relay F (54) to battery, Relay F (54) 
operates in this circuit preparing for the recep 
tion of the called line designation. Relay. F(26) 
also closes a circuit from ground over its contact 
5, conductor 2607 of cable 2638 and through the 
winding of relay FB2(38) to battery. Relay 
FB(38) Operates in this circuit in turn closing a 
circuit from ground over its contact to and 
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through the Winding of relay V2 (38) to battery 
whereupon the latter relay operates, 

Each cross-point of a trunk Switch closes. Con 
tacts leading to two trunkS or registers, One of 
which is said to have an A appearance and the 
other of which is said to have a B. appearance. 
Each trunk and register has an individual relay 
Such as FB2 (38) or an FA relay (inot. Shown) 
which serves to associate the individual trunk and 
its contacts in the trunk switch with the marker. 
There are eight levels of cross-points in each 
SWitch connected to trunks or registers, the ree 
maining two cross-points being employed to ex 
tend the trunk junctor to either the A or B ap 
pearance trunk or register. There is a level relay 
such as relay LW2 (38) individual to each of the 
eight levels on which trunks and registers appear 
and each relay, such as relay FB2 (38), operates 
the level relay corresponding to the level in which 
the aSSociated trunks or registers appear. 
relays FB2 (38) and LV2 (38) operated, a plu 
rality of circuits are extended through the trunk 
link connector to the marker. With relays 
FB2 (38) and LW2 (38) Operated, a circuit is closed 
to indicate to the marker that those relays have 
operated. This circuit, nay be traced fron 
ground at contact 9 of relay FB2 (38), contact 4 
of relay LW2 (38), conductor 33, contact of 
relay MCB (51), conductor 59 of cable A (51) 
extending to Fig. 33, contact 8 of relay K (46), 
conductor 46 , winding of relay FBK (33) to 
battery on conductor. 330. Relay FBK (33) op 
erates in this circuit. Relay FB2 (38) also 
establishes a circuit from ground through the 
winding of relay F.C. (38), contact of relay : 
FB2 (38), contact 5 of relay LW2 (38), conductor 
380 f, contact of relay MCB (51), conductor 
508 of cable A(51) extending to Fig. 33 and con 
tact 0 of relay LK (46) to battery on conductor 
330. 

Relay, LC)(38) operates in this, circuit prepar'- 
ing circuits for the operating magnets of the 
trunk SWitch having access to the selected reg 
ister. In addition it closes the circuit to inforI 
the marker that it has operated, which circuit 
may be traced from ground over contact 3 of 
relayLC (38), conductor 332, contact. 8 of Irelay 
MCB (51), conductor 59 of cable A (51) extend 
ing to Fig. 33 and through the winding of relay 
LCE (33) to battery. The marker as now ess, 
tablished the necessary connections with the se 
lected trunk-ine frame by which it may deter 
nine the channel to be used in connecting that 
frane. With the line-link frarie on which the 
calling line is located. 

Connection with line-link fraine 

In the neantine, the marker has been Setting 
up similar connections with the line-link frame 
on which the calling line is located through the 
line-link frame connector. As soon as the marker 
as been signaled and a trunk-line frane has 

been seized, a circuit is established which Inay 
be traced in part from battery applied at the 
croSS-detector circuit of the marker to conductor 
4903, over contact 6 of relay LLC; (48), conductor 
48) extending to the cross-detector circuit, over 
the contact of the relay therein which has oper 
ated in response to the Seizing of the trunk-link 
frame, thence over conductor A3 is extending 
through cable C (36) extending to Fig. 25, contact, 
f4 of relay MIAi (25) to the winding of marker 
preference relay MPs (25). Assurning that no 
other marker is attempting to seize line-link frame 
0 at this time, the circuit of relay MP (25) will 
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With , 2. 

: i , H.G.() and thence to ground. 
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2. 
extend over contacts 3 of the other naker pre 
erence relays such as relays MP2(25) aid 
MP3 (25) to ground. 

Relay MP? (25) operates in this circuit lock 
ing to ground over its contact 4 and at contact 
2 connects ground to conductor 254 conpleting 
the circuit for relay IViCA(1). Relay TACA. () 
closes circuits from ground through the Windings 
of relays MCA. (1) and MCB (1), over its contacts 
3 and 7, conductors 98 and 89 extending through 
cable A(1) to Fig. 48, contacts 8 and 9 of Irelay 
LLC (48) and through resistance lamps LBS 
and LBS2 to battery. The Operation of relayS 
MCA (1) and MCB (l) extends a large number 
of circuits from the line-link frame connector to 
the market which are required for vertical file 
identification, class of Service identification and 
other necessary functions. As soon as relay MCA. 
Operates, it closes a circuit from groid over its 
contact is and conductor of cale A () to Fig. 
48 and thence through the Winding of relay 
LFK (48) to battery. Relay LFK (48) operates as 
an indication to the marker that the marker has 
become connected to the line-link frame but has 
no other Spacial function in connection with a 
dial tone call. 
When relay HTK (20). Operated as previously 

described following the operation and locking of 
relay HGT (9) to select horizontal group 8 for 

: ) Service, it connected battery through resistance 
lamp HGB (48), contact. 7 of relay LIC (48), 
conductor 4332 extending through cable A (35) to 
Fig. 20, contact 2 of relay HTK (20), conductor 
2 0, contact T of relay HGT) (9), conductor 3: 
extending through cable B (21) to Fig. 48, through 
cable A (48) extending to Fig. i contact 2 of 
relay MCA(i) and through the winding of the 
corresponding one of the ten horizontal group 
relays of the line-link frame , namely relay 

Relay HG 3(1) 
operates in this circuit to prepare circuits for 
testing the line link, for operating the Seject 
magnets, and for operating the line. group relay. 
AS alia indication to the Inarker that the hori 
Zontal group relay has been operated, relay 
H.G.(1) closes a circuit from ground over its coin 
tact 42, contact of relay MCA(1), conducts 

of cable A(1) extending to Fig. 48, through 
the winding of relay HGKC33) and conductor 
332 to battery at the cross-detection, circuit, of 
the Yarker. Relay HGK(33) operates in this 
circuit. 
When relay WTK (2) operated as above de 

scribed, following the operation and locking of 
relay VGTE (7) to select vertical group for serv 
ice, it connected battery through the winding of 
a, cross-detecting relay (not shown), over con 
ductor 2, contact 4 of relay VTK. (20), con 
ductor 292, contact 3 of relay VGTG (7), con 

- ductor 32 extending through cable A (20) to Fig. 
35, through cable A (48) extending to Fig. 1, con 
tact 5 of relay MCA (1) and through the Winding 
of the corresponding one of fourteen vertical 
group relays, namely relay WGBE (1) to ground. 
Relay WGB.(1) operates in this circuit and pre 
pares circuits for transmitting to the marke an 
indication of the class of Service to which the 
calling line elongs, which will be described here 
in after. 
The Operation of one vertical group relay and 

One horizontal group relay in the line-link fraine 
connector will identify the line group in which 
the calling line is located. With relay WGB(1) 
and relay HG (1) operated, a circuit is closed 

3 for the line group relay individual to the line 
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group of the calling line. This circuit may be 
traced from ground through the winding of line 
group relay LGO(1), contact 43 of relay HGO (1), 
upper contact of relay WGBO (1), contact 6 of 
relay MCA(1), conductor 2 of cable A(1) ex 
tending to Fig. 48, contact 0 of relay LLC (48), 
conductor 4803, contact f of relay HGK(33), Con 
ductor 3303 and to battery through the winding 
of a relay in the cross-detecting circuit (not 
shown). Relay LG0(1) operates in this circuit 
extending the five vertical file identification leads 
of the five lines belonging to the associated line 
group to the marker. 

Wertical file identification 
Relay LOO (1) when operated grounded the indi 

vidual conductor to which is extended by the 
operation of relay LG-0 (1), over contact 3 of relay 
LGO(1), contact 6 of relay MCB (1), conductor 
3 of cable B (1) extending to Fig. 10, contact 

of relay MT (22), contact 3 of relay WFG (22), 
conductor 220 and through the winding of ver 
tical file test relay WFTO (10) to battery. Relay 
WFTO (10) operates in this circuit. If any other 
line in this group of five lines were also awaiting 
a dial tone connection at this time, the corre 
sponding vertical file test relay would be op 
erated. 
As soon as relay WFTO (10) operates, a circuit 

is closed from battery over conductor 4400 of 
cable A (44) extending to Fig. 22, winding of relay 
FR(10), conductor 000, contact 2 of relay 
GK (20), conductor 202, contact 4 of relay 
WFTO (10), conductor OO, contact T of relay 
MTlf (22), conductor 3 and ground at the con 
tact of the line relay LOO (1) as previously traced. 
Relay FR(10) operates in this circuit and moni 
tors On a Subscriber disconnect within the Selected 
vertical file, vertical group and horizontal group. 
With relay FR(10) operated one of the vertical 

files is preferred for seizure under the control of 
the Sequence circuit. If it is assumed that relay 
SQ0 of the sequence circuit (not shown) has been 
operated, relay. WFTO (10) locks over its contact 
6, conductor 002 extending to the sequence cir 
cuit, thence returning over conductor 1003, con 
tact of relay FR (10), conductor 353 of cable 
C (22) extending to Fig. 48 and to ground over 
contact 8 of relay D (35). Relay WFTO (10) at its 
contact 5 opens the locking circuits for the other 
vertical file test relays So that even though 
another one of these relays may have been oper 
ated it cannot be locked. 
Relay FR(10) also closes a circuit from battery 

through the Winding of relay FTK(10), contact 
2 of relay FR(10) and conductor 356 extending 
through Cable C (22) to Fig. 48 and thence to 
ground over contact 2 of relay D (35), conductor 
5000 and contact f of relay RCY (50). Relay 
FTK(10) locks over its contact 3 to ground on 
conductor 356 independent of relay FR(10) and 
closes at its contact an alternate connection 
between conductors f(03 and 353 in parallel with 
contact of relay FR(10). 
Relay FTK(10) at its contact 2 opens the oper 

ating circuit for relay WFG (22) causing that relay 
to release and Open the vertical file test circuits 
releasing all of the non-locked vertical file test 
relays and leaving relay WFTC (10) operated alone. 
As soon as relay WFG (22) and the vertical file 
test relays have released, a circuit is closed for 
relay FTKt (10) extending from battery through 
the winding of that relay, conductor i004, con 
tact 7 of relay WFG (22), conductor 2202, contact 3 
of relay WFG4 (10), contact 4 of relays WFG3 (10), 

22 
WFG2(10) and WFG (10) to ground over contact 
3 of relay WFGO (10). Relay FTK (10) upon 
operating also establishes a circuit for relay 
GTL (22) extending from battery through the 

5 winding of the latter relay, over conductor 2204, 
contact 2 of relay FTK (10), conductor 006 of 
cable C(22) extending to Fig. 48, contact 2 of 
relay MDK (48), conductor 4805, contact 6 of 
relay DCT (46), conductor 4602 of cable E(32) 

10 extending to Fig. 51, contact 4 of relay MCD (51), 
conductor 5 of cable F(51) extending to Fig. 
54 and to ground over contact 40 of relay F (54). 

Class of line registration 
5 In order to properly charge the calling sub 

20 any one line-link frame. 

Scriber for the call, it is necessary to determine 
the class of Service to which the calling line be 
longs. It is possible to have as many as thirty 
different classes of service in any office and on 

Calling subscriberlines 
for different classes of service many be grouped on 
the line-link frame in any manner subject to one 
limitation, namely that all subscriber lines ter 
minating in the same vertical file on the same 

25 line-link frame must be of the same class of 
Service. The marker is normally equipped with 
thirty class of service identification relays but 
for convenience only ten such relays have been 
ShoWrl. These relays are used to determine the 

30 class of Service by being connected to class of 
Service CrOSS-connections on the line-link frame 
and in turn operate relays in the marker to in 
dicate the type of line. 
When relay WGB9(1) was operated as above 

35 described, it prepared the five class of service 
identification Circuits for the five vertical files 
included in the corresponding vertical group. 
When relay FTK (10) operated as above de 
Scribed, the circuit associated with the vertical 

40 file which has been Selected to be served is closed 
from ground, contact 4 of relay DTI (49), con 
ductor 4995 of cable C(48), extending to Fig 22, 
contact 2 of relay MT (22), conductor 2203 of 
cable C (22) extending to Fig. 48, contact 2 of re 

5 lay LLC (48), conductor 84 of cable C (48) ex 
tending to Fig. 22, contact 4 of relay FTK (10), 
contact 8 of relay. VFT (10), conductor 005 of 
cable B(10) extending to Fig. 1, contact 3 of re 
lay MCB (1), lower contact of relay WGBO (1), 

50 conductor 4 cross-connected at rack 5 to con 
ductor f6, thence over contact 2 of relay 
MCB (1), conductor of cable C (1) extending 
to Fig. 84 and through the winding of class relay 
CSi (84), conductor 8499 and to battery through 

55 the winding of a cross-detecting relay of the 
cross-detecting circuit (not shown). Relay 
CSf (84) in operating closes a circuit for relay 
2P(83) extending from battery through the wind 
ing of such relay, conductor 8300, contact 4 of 

60 relay CS (84), conductor 849 extending through 
cable B(84) to Fig. 32, contact 6 of relay 
GTL4(32), conductor 323 of cable A(44) ex 
tending to Fig. 22 and to ground at contact 6 of 
relay GTL. (22). Relay 2P(83) operates in this 

65 circuit to indicate that the line is of the two-party 
type. 
A circuit is also established in parallel with the 

winding of relay 2P(83) over conductor 8402 ex 
tending through cable A (33) to Fig. 51, contact 

70 23 of relay MCB (51), conductor 5 5, contact 7 
of relay LW2 (38), conductor 38 of cable 3826, 
contact 8 of relay F (26), conductor 26 iO of cable 
2642 and through the winding of relay 2P(42) 
to battery. Relay 2P(42), operates in this circuit 
and locks over its contact 4 and conductor 4202 
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extending through cable 2S2 to ground at con 
tact, 3 of relay ON (26). 

Transfer of calling line identification to 
originating register 

The marker is now ready to transfer the Calling 
line identification including the class to the origi 
nating register for Storage. 
When the frame relay F(26) of the Originating 

register operates, it closes a circuit from ground 
at contact of relay TOG2 (33), conductor 3334 
of cabie A (33) axtending to Fig. 51, contact 22 of 
relay MCB (51), conductor 5 , contact 6 of 
relay LW2 (38), conductor 383 of cable 3823, con 
tact. 6 of relay (26), and through the Winding 
of leiay SE (26) to battery. Relay S. (26) oper 
ates, closing at its contact. 3 a circuit through 
the winding of relay ON (26) which operates, pro 
viding off-normal grounds for the originating 
register circuit. 

In order to transmit the line identification to 
the originating register, the marker grounds ii. 
out of 33 conductors leading to the originating 
register and at the saine time will operate 11 out 
of 33 relays in the marker So that the marker 
may check the operation of the recording relayS 
in the originating register. 
As set forth above, relay FTEXE (10) was Oper 

ated following the identification of the Vertical 
file of the calling line which competed the ider 
tification of the calling line to be served. Relay 
MIEE(43) was operated following the operation 
of relay MCD (51) in the trunk-link connector 
to indicate that the marker had been connected 
with the originating register and relay F (54) in 
the originating register was operated. With these 
three relays operated a circuit is closed aS pre 
viously traced for relay GTIL 3 (22), and relay 
GTE, (22) upon operating, established a circuit 
from ground at contact 2 of relay CC (37), con 
ductor 353 of cake C (43) extending to Fig. 22, 
contact of relay GTL (22), conductor 225 of 
cable A(22) extending to Fig. 44 and thence 
through the winding of relay GTU (45) to bat 
tery. Relay GTi (22) provides the grounds for 
transmitting the line identification to the origi 
nating register and relay GTU (45) closes circuits 
for transmitting the frame identification to the 
originating register. 

it, will he enerals&red that the calling line is 
located in the line-link frame , in horizontal 
group. , vertical group E, and Vertical file , 
anci belongs to ciaSS . In consequence, relays 
FT(44), FJ3-(44) and US (44), aorizontal group 
test, relay HGT (9), vertical group test relay 
WGTE (7), vertical file test relay WFT (10), and 
cias3. elay (CS (34) were operated. 
When relay GTU (45) operates, it connects the 

conductors grounded by the line-link marker 
connector for identifying the line-link frare, 
through the marker to the trunk-line connector. 
It will be ienenbered that conductors 35 g, 45 
alld 533. Were grounded by the operation of relay 
AB (25). With relays GT3 (45) and GTU (45) 
Operated, these conductors are extended over 
contacts 9, and 3 of relay GTL2(45), contacts 
9, and 2 of relay GTU (45), conductors 4524, 
452; and 453 of cable E(32) extending to Fig. 51, 
contacts 9, 8 and of relay ACD (51), conductors 
52, 52 and 3 extending through cable 
F(51) to Fig. 54 and over contacts E3, and 
of relay F3 (54) to conductors 565, 56 and 563) 
of cable 553 which extends through the Windings 
of relays FU (56), FU (56) and FI (56) to bat. 
tery. Relays FT (56), FU4 (56) and FU (56). 

25. 
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, relay WGT (9) and to conductor 4. 

24 
operate, locking over their contacts and 2, conse 
ductor 55 of cable A (54) extending to Fig. 26 
and to ground over contact f of relay ON (26). 
The locking ground for these relays hold oper 
ated relays FTE (44), FUA (44) and EU (44) in 
the marker. 
When relay GTL. (22) operates, it closes two 

out of a possible six circuits under the control 
of the vertical group test, relay VGTE (7), one of 
which extends froz ground at contact S of relay 
GTI (22), conductor 225 and contact 9 of relay 
WGT (9) to conductor 3, and the other of 
which extends fron ground over contact 4 of 
relay GTL (22), conductor 228, contact f of 

Conduc 
tors and it are further extended over con 
tacts 8 and 9 of relay GTLS (S2) and conductors 
32 and 3284 through the windings of relays 
WGF (31) and VGA (31) to battery and in parallel 
therewith over cable E(32) extending to Fig. 51, 
contacts and of relay MCD (51), conductors 
5 is 2 and 5 is of cable F(51) extending to Fig. 
54, contacts 35 and 35 of relay F (54) and con 
ductors 55, and 55 4 of cable 5355 through the 
Windings of relays WGE (55) and WGA (55) to 
battery. Relays WG (31) and VGA (31) in the 
ilarker operate as well as relays WG (55), and 
WG4 (55) in the originating register. The latter 
relayS close locking circuits for themselves over 
their contacts and 2, conductor 55 of cable 
A(54) extending to Fig. 26 and to ground over 
contact. of relay ON (26). The locking ground 
for these relays holds operated relays WGL (31) 
and WGS (31) in the marker. 
Relay GTI (22) at contacts and 2 closes two 

Out of a possible five circuits under the control 
of the horizontal group test relays and with relay 
HGT (9) operated, one of these circuits extends 
from ground at contact of relay GTI, (22), con 
ductor 2258, contact 8 of relay HGT (9) to con 
ductor 3, and the other of which extends from 
ground at contact. 2 of relay GTL (22), con 
dictor 229, contact. 9 of relay HGT (9) to con 
ductor 946. Conductors, 94 and 9 are further 
extended through cable. A(21) extending to Fig. 
32, OVer contacts 2 and 3 of relay GTI3 (32) and 
conductors 32 is and 327 through the windings of 
relays HG4 (31) and HG (31) to battery and in 
parallel therewith through cable E(32) extending 
to Fig. 51, contacts 2 and 3 of relay MCD (51), 
conductors 5A55 and 55, contacts 3 and 29 of 
relay F (54) and conductors. 5522 and 552 of 
cable 5555 through the windings of relays 
HG-4 (55) and FIG' (55) in the originating register 
to battery. Relays. HGS (31) and HG (31) in 
the naiker Cperate as well as relays HG4 (55) 
and HG (55) in the originating register, the 
latter relays locking over their contacts and 
2 to ground on conductor 559? as previously traced 
and holding relays EG4-(31) and HG (31) in the 
marker operated. 
At its contacts 8. and it, relay GTL (22) 

closes, three circuits in conjunction. With the class 
relay CS (84). The first of these circuits extends 
from ground over contact 9 of relay GTL (22), 
conductor 22; 3 of cable A (22) extending to Fig. 
44, thence over contact. 5 of relay GTL4(32), con 
ductOI 323 of cabie B (32) extending to Fig. 84 
and Contact 3 of relay CSi (34) to conductor 842. 
The Second of these circuits extends from ground 
over COntact 3 of relay GTI (22), conductor 
22 of cable A (22) extending to Fig. 44, thence 
OVer contact é of relay GTi (32), conductor 3232 
of cable B (32) extending through Fig. 84 and con 
tact 2 of Irelay. CSi (84) to conductor 84. The 
































































