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CHANGES 

CROSSBAR SYSTEMS 
NO. 5 

INCOMING REGISTER LINK CIRCUIT 
WITH BY-LINK OPERATION 

D. Description of Changes 

D.01 Information is provided on the drawing for 
the use of 711 connectors on reused 

frames • 

D.02 The CADs 20 and 22 are modified to correct 
information provided on Issue 15B, and 

to bring CAD 22 into agreement with FS103 and 
WET drawings. These changes are made on 
a no-record basis per agreement with WE. 
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CIRCUIT DESCRIPTION 

.J 

CHANGES 

CROSSBAR SYSTEMS 
NO. 5 

INCOMING REGISTER LINK CIRCUIT 
WITH BY-LINK OPERATION 

D, Description of Changes 

D.01 Modifications are made in the Dial 
Pulse to Multifrequency (DP-MF) con­

version feature which was added to the draw­
ing on Issue 15B. These changes are made on 
a no-record basis to correct miscellaneous 
items including the addition of loops on 
contacts of the RP- relays, the assignment 
of a new battery C for the HAS- and ARP­
relays, and the correction of errors in 
Circuit Notes 104 and 120. 
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CIRCUIT DESCRIPTION CD-26048-01 
ISSUE 5D 

APPENDIX 4B 
DWG ISSUE 15B 

DISTN CODE 1C02 

CROSSBAR SYSTEMS 
NO. 5 

INCOMING REGISTER LINK CIRCUIT 
WITH BY-LINK OPERATION 

CHANGES 

A. Changed and Added Features 

A,01 Provision is made for converting the 
120 trunk bylink frame arrangement to 

nonbylink operation to permit the reuse of 
excess bylink frames for expanding the mul­
tifrequency facilities. 

B. Chan~es fn Afearatus 

B,01 Added ---, 
[5] AK26 Relays (HAS-), App Fig. 8 

[SJ AK26 Relays (ARP-), App Fig. 9 

[10] 185A Networks, App Fig. 8 

[10] 185A Netw<;>rks, App Fig. 9 

D. Descriftion of Changes 

D.01 Provision made for converting the 
120 bylink trunk arrangement in this 

circuit to nonbylink operation to permit 
its use with MF trunks and registers. This 
modification provides for the interconnec­
tion of up to four bylink trunk frames for 
handling a total link group capacity of 480 
MF trunks served by an MF incoming register 
group. The purpose of this change is to pro­
vide for reuse of the bylink frames when 
they are no longer required to function with 
step-by-step offices. The modification con­
sists of wiring changes for the conversion 
of one, two, three, or four bylink frames 
and the addition of the apparatus shown in 
B.01 for horizontal group and frame identifi­
cation. 

(a) This conversion also affects existing 
options Y, V, T, and S, requiring the 

removal of option Y and the addition of 
option Ton all converted frames, and the 
removal of option V and addition of option 
Son the second, third, and fourth converted 
frames. These changes are necessary to 
open existing TP-- relay connections to the 
bylink trunks on all frames over leads RL 
and LK, and to the test circuits over leads 
ST, LK, and BL on all except the first 
converted frame, and for adding relay TP00 
in the preference chain on all converted 
frames and hold magnet LOO in the link 
switch TP- relay chain on the second, third, 
and fourth converted frames. 

(b) Options ZO, ZQ, ZS, ZU, and ZX, all 
rated after-date Standard, denote the 

existing wiring required for standard op­
eration of the bylink frame. The conver­
sion arrangement involves the use of op­
tions ZN, ZP, ZR, ZT, ZV, and App Fig. 
8 and 9, all rated A&M Only. 

F. Changes in co Sections 

F.0l In SECTION I, 2.3, add the following: 

Provision is also made for converting 
the above 120 trunk capacity bylink frame 
to nonbylink operation when bylink trunk 
traffic is reduced or eliminated due to ESS 
replacement of step-by-step offices. The 
excess bylink frames realized in the manner 
can be converted to provide an economical 
expansion of the multifrequency facilities 
in the office. A maximum of 4 converted 
frames can by interconnected to provide an 
additional MF link group consisting of 480 
trunks served by 10 MF incoming registers. 

F.02 In SECTION II, add the following: 

7. DP TO MF CONVERSION OF BY-LINK FRAM.ES 

The 120 trunk capacity bylink frame 
can be converted nonbylink operation to 
provide additional MF incoming trunk facili­
ties. This arrangement permits the conver­
sion of one, two, three, or four bylink 
frames for accommodating a maximum of 480 
MF incoming trunks. In the converted arrange­
ment, each frame consists of 6 horizontal 
groups of trunks with 20 trunks and 1 trunk 
preference chain per group. Operation of 
this preference chain on each converted frame 
is similar to that on the bylink frame. The 
register busy and preference chains through 
contacts of the RB- and RP- relays, involving 
the LO, B, BL, LK, SM, and TF leads, are 
extended in series through the converted 
frames in various orders of frame preference 
as determined by the number of frames in­
volved. This chain of register preference 
is basically patterned after that used for 
the 160 trunk capacity arrangement and is 
depicted in FS102 of the SD. 

In the converted arrangement, indica­
tions for identifying the horizontal group 
being served by a register are provided over 
leads RP0-4 on a l-out-of-5 basis for horizon­
tal groups 0-4. Horizontal group 5 is iden­
tified on a 2-out-of-5 basis by indications 
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on the RPl and RP4 leads. The latter indi­
cations are provided with the HA5 (0-9) re­
lays which are equipped on the first con­
verted frame only, with the windings mul­
tiplied to corresponding RP- relay contacts 
on other converted frames in the link group. 
One HAS- relay per register is equipped for 
these indications. 

Converted frame identification marks 
are provided over leads RPB, RPAB, and RPSA. 
Since only three leads are available for 
this function and four frames must be iden­
tified, frames 00-02 are identified on a 
l-out-of-3 basis and frame 03 on a 2-out-of-3 
basis. The latter identification is accom­
plished with the ARP (0-9) relays which are 
only equipped on frame 03. One ARP- relay 
per register is provided for this purpose. 
The first converted frame FR00 provides an 
indication on lead RPB, the second FROl on 
lead RPAB, the third FR02 on lead RPSA, and 
the fourth FR03 over leads RPB and RPAB. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 5243-AWM-ABVL-PJH 

Page 2 
2 Pages 

Conversion of the bylink frames to 
nonbylink operation also involves the re­
moval of option Y and the addition of option 
Ton all converted frames, and the removal 
of option V and addition of option Son the 
second, third, and fourth converted frames. 
The removal of option Y opens connections 
from the TP- relays to the bylink trunks 
over leads RL and LK since these are not 
needed with MF trunks. The removal of op­
tion V severs test circuit connections from 
the second, third, and fourth frames. The 
addition of option Tis required to connect 
relay TP00 in the trunk preference chain, 
and the addition of option S is necessary 
for connecting hold magnet LOO to tlw 'l'I' · 

relay chain. 

F. 03 In SECTION III under 2. FUNC1'IONI\L 
DESIGNATIONS; add the followinq: . 

Relays 

HA5 (0-9) 

ARP (0-9) 

Horizontal Group Identifica­
tion - for converted bylink 
frames 

Frame Identification - for 
converted bylink frames. 
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CIRCUIT DESCRIPTION 

CROSSBAR SYSTEMS 
NO. S 

INCOMING REGISTER LINK CIRCUIT 
WITH BY-LINK OPERATION 

CHANGES 

D. Description of Changes 

D,l Circuit Note 102 is modified to clarify 
that, where vertical 00 is used for 

testing, option "T" is required in all link 
groups except those link groups equipped with 
by-link trunks, Th-1.s involves drawing changes 
only. · 
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CI~UIT DESCRIPTION 

C ROOSBAR SYSTEM3 
NO. 5 

INCOMING REGISTER LDiK CIRCtm 
WITH RY-LINK OPERATION 

D. Description of Ch&D§!S 

D.l Changes are made to alter the 1DUlti-
pling arrangement used between the 

terai.inal strips, switches, and other apparatus 
in order to facilitate the installation of 
equipment in the field. This involves CAD 
changes only. 
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CIRCUIT DESCRIPTION 

CHANGES 

CROSSBAR SYSTEMS 
NO. 5 

INCOMING REGISTER LINK CIRCUIT 
WITH BY-LINK OPERATION 

D. Description of Changes 

CD-2~048-01 
ISSUE 5D 

APPENDIX 1D 
DWG ISSUE 12D 

D.1 A new lead, designated "F", is added to the office test 
frame test circuit, under feature option "2M", which is 
required where this circuit is associated with the office 
test frame test circuit. 

D.11 Existing leads "BL", "ST", "CO", "D", "T" and "R", provided 
under feature option "V", are shown connecting to the 
office test frame test circuit • 
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SECTION I - GENERAL DESCRIPTIOt-.. 

l. GENERAL 

1.1 In the No, 5 Crossbar of fie,, 1. incom-
ing trunks appear on incom:1.nr; i:-egister 

link frames. The incoming register link 
frame connects the trunk to incomine regis­
ters which receive the called number from 
the distant office. Other information 
required for setting up the call is obtained 
from the incoming register link. The :regis-­
ter is connected to a marker through the 
incoming register marker connector. The 
marker then connects to the trunk lint frame 
indicated by the register link and operates 
the trunk F relay over a lead through the 
incoming register marker connector and 

· incoming register link. The conneetor regis­
ter and register link circuits are he.l:i by 
the marker until it has completed U,s 
function. 

2. The register link can be divided Jnto 
the following functional parts: 

2.1 Link Switches 

Trunks are connected to the verticals 
of the switches, twenty to a switch. Regis­
ters are connected to the horizontals, with 
a maximum of ten registers. A 160 trunk 
capacity frame consists of up to eight 
switches and a 120 trunk frame may consist 
of up to six switches. 

The switches of a link group are 
subdivided into horizontal groups by the 
control circuit making it possible to serve 
calls simultaneously from each of several 
grOUJS In frames with 120 trunk capacity 
each switch is a horizontal group, In 
frames of 160 trunk capacity either one or 
two switches, called basic and supplementary, 
comprise a horizontal group. 

2.2 Trunk Preference, Register Preference, 
Busy and Connector 

'l'he trunk preterence circuit coneiete 
or one TP- relay tor each trunk. Each 

· horizontal group contains one trunk pre-
, terence chain. Trunks within the chain are 

served one at a tille and when competing, 
will be served according to their position 
in the chain. Several work leads are 
car.ried on each TP- relay. 

13 

The register control circuit consists 
of relays RP and RB which are furnished one 
per register per horizontal group, The 
register preference relays RP carry a number 
of work leads in chains and the register ~usy 
relays RB perform the function of controlling 
the start lead from the trunk preference 
relays. 

One connector relay C- is furnished 
per horizontal group per register, When it 
is necessary to furnish trunk number infor-

mation to the register an auxiliary con­
nector rel~y CA- is provided. These 
connector relays transmit the frame number, 
trunk class and trunk number information to 
the register. 

2,3 Types of Frames 

Provision has been made for two types 
of 120 trunk capacity frames. One type is 
for dial pulse link groups where any or all 
of the trunks are of the by-link type. 
The other type is the combined link group 
frame serving dial pulse trunks and multi­
frequency trunks. The combined link group 
provides access to a maximum of seven dial 
pulse and three multifrequency registers. 

Provision has been made for two 
types of 160 trunk capacity frames. One 
type is for dial pulse (non by-link), 
revertive pulse or multifrequency trunks. 
The other type is the combined link group 
serving dial pulse (non by-link) and multi­
frequency trunks or revertive pulse and 
multifrequency trunks. The combined link 
group provides access to a maximum of seven 
dial pulse or revertive pulse registers and 
three multifrequency registers. A minimum 
of two registers of each type must be sup­
plied in the combined link group. 

In the 160 trunk frame there are 8 
switches and since some groups may exceed 
this capacity, provision has been made to 
connect two or three such frames together 
to the same group of registers. 

2.4 Trouble Recorder 

To aid in finding trouble, the trouble 
recorder card carries a punch for the link 
horizontal group and frame number. The 
leads are carried from the register prefer­
ence relays through the incoming register 
marker connector to the trouble recorder. 

2,5 Testing 

The 00 vertical ot the switch in 
horizontal group O in each link group is 
reserved for use as a register test vertical. 
In the combined link group frame of 120 
trunk capacity, the 00 vertical in hori­
zontal group 2 is also used as a test 
vertical. Through the test verticals, the 
automatic. monitor or the incoming register 
test set may obtain access to any register. 

2.6 General Operation 

Trunk preference relay TP- operating 
from a trunk circuit closes the circuit to 
operate the register preference relay RP-
of the first idle register. The registe~ 
then operates its register busy RB- relays 
in all other horizontal group appearances • 
Control leads through TP- and RP- relays are 
closed for operating the register select 
magnet and connector relays in the horizontal 

Section I 
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group. Trunk frame, class and trunk number 
information passed through the connector 
is received in the register and checked, 
The hold magnet of the trunk is then oper­
ated, after which the TP- and RP- relays 
are released under control of.the register. 
The RB- relay in the horizontal group in 
which the trunk is located is then operated. 
The connection through the link switch is 
held by the register. Registration of digits 
and control of the trunk is accomplished 
over the leads through the switch cross­
points. On by-link trunks pulsing can take 
place over the by-link lead BL through the 
TP- and RP- relays before closure of the 
crosspoints. 

2,7 Phase I and II Centrex 

In Phase I and II Centrex, the TP­
relay associated with a trunk could be 
required to operate three times on a Centrex 

Section I 
Page 2 
2 Pages 

t-

call. The first operation is on the 
incoming call. The TP- relay will operate 
a second time when a transfer to the 
attendant is requested, and a third time 
when the att-endant requests a register to 
complete the transfer call, 

The operation of the TP- relay 
causes the operation of the associated RP­
relay over the "PRA" or "PRB" lead depend­
ing on the setting of the trunk control 
relays. 

For by-link trunk operation in 
Centrex, the trunk will be associated with 
two TP- relays. One of the TP- relays will 
be located on the by-link frame and associ­
ated with a dial pulse register and the 
other TP- relay will be located on a multi­
frequency frame. Only one TP- relay will 
operate at a time however and the trunk 
will control the selection of the proper 
TP- relay. 

• 
• 
• 

• 

• 
• 
• 

8 



• 
• 

,,,--...._ 

• 

• 

• 
• 
• 

CD-26048-01 - ISSUE 5D - SECTION II 

SECTION II - DETAILED DESCRIPTION 
1. OPERATION OF TRUNK PREFERENCE RELAYS 

When a trunk requires connection to a 
register it connects battery to the ST- lead 
to operate its trunk preference relay TP-
as shown in FSl. 

Since all the TP- relays in a hori­
zontal group are in a chain of preference 
only one trunk call can proceed at a time. 
The operation of a TP- relay such as the one 
shown for an intermediate trunk opens ground 
from the windings of all the higher numbered 
TP- relays. Lower numbered TP- relays may 
operate but can do no work since all of th~ 
work leads are in a chain rwming in the 
opposite direction and these are therefore 
opened at the higher numbered relays •. If, 
during the time one call is being served 
other TP- relays should operate, these 
trunks will be served in order starting from 
the highest number. Trunks which are not 
able to operate their TP- relays must wait 
until the last operated TP- is released be­
fore being served. 

2. SELECTION OF IDLE REGISTFJl 
2.1 start Chain CZF Option) 

Referring to FS2 or FS7, ground from 
the operated TP- relay operates the register 
preference relay RP- of the first idle regis­
ter in the chain of preference through the 
register busy relay RB- contacts. 

It will be noted that this chain of 
preference is different in each of the 
horizontal groups, the object being to 
distribute the traffic over the registers 
in such a way that there is a minimum of 
interference between horizontal groups. 
Since this is a closed chain, i,e. 1 it 
progresses from the last register 1n the 
chain back to the first, these chains may be 
thought of as rings with the start leads 
entering the chain at different points in 
each horizontal group. The purpose of 
closing the ring is to permit shifting the 
starting point if this becomes necessary 
because of wear on the preferred circuit. 
It is also to be observed that the number 
sequence of the registers is the same in 
each horizontal group. 

st~rt Chain CZG and zr options) 

' wnen FS2 is equipped ~1th ZG and 
ZI options, it will be noted that there 
are now two different chains of RB-
relay contacts associated with two different, 
types of registers. The two different 
chains of RB- relay contacts allow the 
transfer type trunk to be associated with 
either of two types of registers depend-
ing on the setting of the control relay in 
the trunk. 

Start Chain (ZG and ~F Options) 

When FS2 is equipped with ZG and 
ZH options, there is only one chain of 
RB- relay contacts associated with seven 
registers available to the trunk. This 
allows the transfer and non-transfer type 
trWlks to be mixed in the same horizontal 
group on a Centrex frame. 

It will also be noted that the 
battery for operating the RP- relay, sup­
plied by the associated incoming register 
over lead Bis taken through a ~hain of 
contacts on the RP- relays associated with 
that register. Thus 1£ during a period of 
heavy load two different horizontal grou~s 
should be directed toward the register 
preference relays for the same register and 
simultaneous calls should occur, only one 
RP- relay would operate. The battery chains 
through the RP- relays are so arranged that 
the initial preference of a register for a 
horizontal group is the same as the initial 
preference of a horizontal group for a 
register, fo·r instance horizontal group 0 
has register O as first choice and the RPO ..• 
relay in register O is nearest to battery. 
This results in distributing the register 
choices for horizontal groups for the pur­
pose of minimizing what might be called 
11 grooving II unde'r heavy load conditions. 
When all registers are busy and calls are 
waiting, the same horizontal group will not 
usually be preferred as successive registers 
become free even though all waiting calls 
are directed to the same register. Since 
generally, there are more registers than 
horizontal groups the RP- battery chains 
are necessarily in the same order in more 
than one register control, !or instance,as 
shown in FS2, control relays for register 
01 4 and 8 have the same order of preference 
and o, 4 and 8 are the first, second and 
third choices respectively in horizontal 
group o • 

Referring now to the sequence chart, 
the operation of the RP- relay starts 
several circuit operations. (l) On a by­
link trunk, battery on the LK lead operates ... 
RL in the trunk as a signal that the by-link 
(BL lead) is closed (FSl). (2) The off 
normal and register busy relays in the regis­
ter and in the automatic monitor when 
furnished, are operated over the ON lead, 
FS2. (3) The select magnets for the switch 
level with which the register selected is 
associated, on"the switch or switches associ­
ated with the horizontalo1roup in which the 
trunk is located are operated. See FS5 and 
FS6 or FS9. (4) The connector relays C-
and CA- are operated. 

2.2 By-Link Lead Closure and Control of 
Trunk Preference Relays 

Closing of the LK lead also gives 
control of the TP- relay to the register. 

Section II 
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The subsequent operation in by-link trunks will provided from each CLA-, CLB- and CLC- punch­
be found by reference to one of these circuits., ing to the CL00-10 required to give class 

· indication for incoming trunk, transfer or 
2.3 Register Made Busy attendant class respectively. The TP- relay 

of the transfer type trunk will then ground 
Closure in the register of the RB- one of the class punchings over the CLA-, 

relays operates the RB- relays (FS3 and 8) in CLB- or CLC-leads depending on the setting 
the link on all horizontal groups except the of the control relays in the trunk. 
one being served. That RB- relay is held 
shunted down by ground on the LO lead. Thus 1n 
all other horizontal groups the start chain is 
advanced beyond the register selected. 

2.4 Closure of Switch Crosspoints 

Operation of the register off normal .. 
relay and a link select magnet closes a 
circuit through the operated trunk preference 
relay to operate the hold magnet for the trunk 
being served. This operating ground is ex­
tended through the crosspoints to operate 
relay H which opens the circuit through the 
trunk preference relay and closes the cir­
cuit to the double connection check relay 
DCK. DCK operates unless there is a ground 
already on the crosspoint such as would 
occur if two crosspoints were closed to the 
same register. Then, DCK would be shunted 
down and a marker would be called in for a 
trouble record. Otherwise, the DCK locks 
and the hold magnet is held over the EM lead 
through the crosspoint. Register relay H 
releases the select magnet. 

2.5 Connector Functions 

Connector relays C- and CA- remain 
operated until the information transmitted 
through their contacts is received and 
checked by the register after which relay 
CK or ONl in the register operates to re­
lease these relays. Lead information through 
the connector relays is as follows: 

Trunk Link Frame Number. This is in 
two parts, the tens number and the units 
number. The tens number is on a horizontal 
group basis. All trunks in a horizontal 
group must be associated with the same group 
of ten trunk link frames. Cross connections 
from terminals FG to GO, Glor G2 determine 
the first, second or third group of ten 
trunk link frames respectively. Terminal 
G2 is provided as ZA option. 

One out of ten leads "TF0-9" is 
grounded by a TP- relay to indicate the 
trunk link frame units number. This indi­
cation is determined by cross-connections 
from terminals TPU- to TFU0-9. 

Trunk Class. One out of eleven leads 
is grounded by a TP- relay to indicate the 
trunk class to the register. In all cases 
except for Phase I and II Centrex transfer­
type trunks and 2 way operator office trunks 
the class indication is determined by a 
cross-connection from TPC- to CL00-10. In 
the case of a Phase I and II Centrex transfer 
type trunk, ZC option and CLA- punching will 
be provided, l per trunk. CLB- and CLC­
punchings will also be provided l per hori­
zontal group. A cross connection must be 

SECTION II 
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For by-link trunk operation in Cen­
trex, the TP- relay associated with the by­
link appearance will ground the TPC punching. 
When the TP- relay associated with the MF 
appearance of the by-link trunk operates, 
it will ground either a CLB- or CLC- punching 
depending on the setting of the control relay 
in the trunk, 

When 2 way operator office trunks 
are furnished a CLB and a CLC punching will 
also be provided, l per horizontal group. 
The CLB punching will be cross connected to 
the class for an incom.tng call and the CLC 
punching will be cross connected to the 
class associated with a no-test call, 

Where by-link and direct pulsing 
trunks are in the same link group the trunks 
are assigned to different horizontal groups 
and an indication is given to the register 
when the TP- relay operates. This indication 
is determined by cross-connecting terminals 
B to BL or DP, 

Trunk Number. For trunks having line 
link appearances the register requires a 
ground indication on one lead out of each of 
three sets of leads. These three ground 
indications are translated in the register 
to th·e trunk number group number. All trans­
fer type trunks in Phase I and II Centrex 
require trunk number indication for the MF 
registers. 

The trunk hundreds is indicated by 
the cross-connection of terminal A for trunks 
on basic switches or terminal B for trunks on 
supplementary switches to terminals LH0-3 
(FSl), In dial pulse link groups with any 
or all by-link trunks, terminal A of hori­
zontal groups o-4 is cross-connected to 
terminal I.HO and terminal A o-f horizontal 
group 5 is cross-connected to terminal LHl, 
The choice of terminals to be used is indi­
cated in the cross-connecting information 
and depends .i.po:i the translation in the 
register and the number group hundreds and 
tens block to be used for these trunks, 

One of the leads LT0-9 is grounded by 
· a TP- relay to indicate the half switch on 
which the trunk is located. 

One of leads LU0-9 is grounded by a 
TP- relay to indicate the vertical on a half 
switch on which the trunk is located. 

3 I RELEASE OF CONTROL CIRCUIT 
When the register has been satisfied 

as to the completeness of the information re­
ceived and the closure of the crosspoints 
(the detailed relay operations yary in 

• 

• 

• 

• 



• CD-26048--01 - I::iSUE 5D - SECTION II 

• 
• 

• 
• 
• 

different types of registers) the RLK oper­
ates and opens the LO and LK leads to the 
link, LO opened removes the shunt on RB­
allowing it to operate; LK opened releases 
TP-, The register start is thus advanced 
and the trunk preference circuit f:r:·eed for 
a new call. 

~L- RELEASE OF REGISTER 
On release of the register the hold 

magnet of the switch is released. The RB­
leads to the RB- relays are also opened but 
only those RB- relays release that are 
associated with horizontal groups in which 
no TP- is operated. In groups where a TP-
1~ opePitqd Rll np~rPt~rt RB- r~,~~~ ~~~ h~l~ 
in order to keep the start chain closed t;o 
the register being selected at the moment. 
See FS3 or 8. Thus overlapping calls in a 
group will progress thru the start chain 
to successive registers. When the last 
register in the chain is selected the RB­
relays of all preceding idle registers will 
release, redirecting the start circuit to 
the beginning of the chain, 

5. TROUBLE INDICATION 

The register is arranged to call in 
a marker to take a trouble record in the 
event of certain link troubles. Location 
of the trouble condition is facilitated by 
identifying the horizontal group and frame 
being served. Two ground circuits are 
closed by the RP- relays for this purpose, 
one multiplied by horizontal groups and the 
other by frames. These leads connect 
directly to the incoming register marker 
connector. 

The trouble recorder card provides 
for five horizontal groups, these being used 
for the older register link frames per 
SD-25585-01. For the new link frames with 
four horizontal groups only four punches 
are used. However for ihe frames with 6 
horizontal groups the indications for the 
first five are given along with RPB frame 
punch and for the sixth horizontal group as 
horizontal group O with a RPAB frame punch, 
See FS2 and FS7, That is, the sixth group 
is treated as the first of a second frame 
and since a second frame is never furnished 
with the 120 trunk size frame there is no 
conflict. 

6. TEST VERTICAL FOR REGISTER TESTS 

The 00 vertical in horizontal group 
0 cf the first frame is used as a test 

i~\ -.,_,,.'\ ....... ,.Hf" la\..,Wt. 

vertical. In the combined link group frame, 
the 00 vertical in horizontal group 2 is 
also used as a test vertical, These 
verticals are used by either the automatic 
monitor or the incoming register test cir­
cuit for testing incoming registers. The 
TP- relay wiring is modified to open the 
register start circuitl and to extend this 
function to the test c rcuit, 

The particular incoming register to 
be tested is selected by the test circuit 
and is made busy by operating the associated 
RB- relays in the link. The TP- relay is 
then operated and when all calls in the 
horizontal group are serv~d gro1md wtll be 
connected to the test circuit on the B· lead 
as a signal to go ahead. Relay RP- is then 
operated from the test circuit and performs 
its usual functions. RB- releases due to 
the shunting ground on the LO lead. The 
automatic monitor will check for this re­
lease but the incoming register test circuit 
will not. 

The clo■ure ot the hold magnet and 
oro■apo1nta 1• controlled in the automatic 
monitor to pel'll1t teat1,- the link releaae, 
double connection and by-link lead teaturea 
when required. 

In links with by-link trunk• and 
direot·pu1ae tl'Wlka where the DP and BL 
terminal• are orQ■a-oonneoted, the ground 
signal throqh TP- 1• cm. tted and the reg1a-· 
ter 1• prilled direotl7 by the teat circuit 
for either condition. 

The teat o1rou1.t cu teat &ft7 reg1a­
ter olaH relay a• the lead• tor all cl&H 
relays are broqht into tbe teat circuit 
and no pel'llllnent croaa-oonneotion 1• Mde 
to the TP- relay a• on other trunk■• 

The trunk link tr ... ten• 1• the same 
aa the other tl'Wlke 1n the horizontal group 
and O 1• arb1trar117 uaed tor the unite. 

When trunks with trunk nwab•r• are in 
th• link aroup, teat 1• •d• ot thia feature 
in the re11ater by treatin& the teat vertical 
as though 1 t were a trunk w1 th a trunk m.un­
ber. The CA- relay will then be furnished 
in the horizontal group whether there are 
trunks requiring a trunk number in the hori­
zontal group or not • 
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SECTION III - REFERENCR DATA. 

1. WORKING LIMITS 

1.1 None. 

2. FUNCTIONAL DESl:GNATIONS 

Relays 

TPOO-19 

TP20-39 

RB­

RP-

Trunk Preference ·--First 20 t::::-unks 
in a horizontal 
group 

Trunk Preference - Second 20 trunks 
in a horizontal 
group 

Register 3usy 

Register Preference 

c- Connector - for trunk frame and 
class le.ads 

CA- Auxiliary Connector - for trunk 

Switches 

L 

ntunber leads 

Link Switch - for first 20 trunks 
in a horizon~~: group 

3.24 To prevent OJ?erati.on of; other Rl?-
relai$ associated wi.th. the same 

register. · 

3.3 With. RP- operated. 

3.31 To ground the ON lead to the register 
selected as a seizure sj_1nal. 

3 ~ 32 To grour.d the ON lead to the automatic 
monitor circuit when furnished, as a 

seizure sign.al. 

3. 33 To hold t..'1.a TP- relay over the LK 
lea:i. 

3.34 To close the BL lead from trunk to 
register to provide by-link pulsing 

path where re.q~ired, or a check_path for 
CO relays in direct pulsing trunks. 

3.35 To operate connector relay c- and 
when furnished relav CA-, associated 

with t.~e register and horlzcntal group. 

3,36 To close a path for operating the 
select magnet on the link switch or 

switches associated with the trunk being 
served and the ievel correspcnding to the 
register selected. 

3.4 ·when the register circ•.1::..t busy relay 

. . 

Supplementary Link Switch -
,;=;B- operates. ·----

for 
second 3.41 To operate all link RB- relays asso-
20 trunks ciated with that re;-ister except the 
in a one in the horizontal grcu? in which the 
hori- ca~l originated and to :::::2 ·,s::.t t.'1.at one from 
z:::ntal o?e.::-ating by means of sh·.1:1.ting ground on the 
croup L8 lea~ from the .::-egis~== =i::cuit. 

3. FUNCTIONS 

3 .1 To operate t.'"ie associated ~run:-~ :--c,=,:,,:-­
ence relav ~?- when bat~er7 is ~:~s~d 

to the s !:art leac! S'!' by t:-.e ::ru~rk. 

1.11 To pr~Ve!'lt hi.gl:.ex nu:-.-:;:,e.:-e:i :'?- relays 
in the horizontal gro~? !ro~ ~~er3cing 

and to ooen all work leads ..,_ •• t..'i.e c::ain from 
lcwer numbered ~elays. 

3.2 With TP- operated. 

3. 21 To connect battery to t:1.e ?.3- :e.2.:':. to 
hold any operated register busy :elays 

RB- in the horizontal grou? £re:-:. re:ea.s :.ng. 

3.22 When the last RB- relay in a ~~rizontal 
group operates to release the ?=avious­

ly operated relays not held by busy re,;i.sters. 

3.23 To ground a start l~~d, s~, F::<.A or 
PRB depending on the t;,tpe c,f trunk, 

and operate the register preferencB relay 
RP- of the first idle register in the start 
chanir.. 

I) 
J 

3. 42 To pass the regis::c2.:: ;;:;art leads in 
the r.c:::-izo::i:tal g:::-::•::? :::ace busy to the 

next succeecing icle re=.::..ster preference 
relay in the chain. 

3.5 With c- anc CA- c;erated. 

3.51 As detern~ned by cross-connections to 
grounc cne of the 10 trunk link frame 

units leads "TFO-9", one of class leads 
"CLO-10" to the register . 

3.52 As deternined by cross-connections to 
ground the FGO, 1 or 2 leads to the 

register. Lead FG2 is ZA option. 

3. 53 In horizontal g:::-o·.:.fs where relay CA:.. 
is fu::::-r:..::..:;;-_;;;i to <;round one "LT-" lead 

to the register depending on the half switch 
on wh.i..ch t:.~e tr~::.k is local:ej. 

3.54 In horizontal grc~ps where relay CA­
is furr.iahed to grc'.1r!d one "U-" lead 

to the ::egis::er dependi::i:g on the vertical on 
~"h.ich. L::e -=ru!lk is loce.teG.. 

SECTIOE lII1 11 
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3.55 As determined by cross-connections to 
ground one of leads "REG", "REG l 11, 

"BLG" or "DPG" and one of leads "SUP" or 
"SUP l" to the register. 

3.6 After select magnet operation to oper­
ate the hold magnet associated with the 

trunk being s·erved. 

3.7 When the crosspoints of the link switch 
have closed to connect the "T", "R", 

"D", and "CO" leads from the trunk to the 
register and the "F" lead from trunk to in­
coming register marker connector, register 
part and to hold the hold magnet through the 
crosspoints under control of the register. 

3.8 When the hold magnet has been checked 
operated by the register to release 

the select magnet, release the TP- and RP­
relays and operate the remaining RB- relay. 

3.9 Test Vertical 

3.91 When the register to be tested is made 
busy at the Master Test Frame to oper­

ate the RB- relays associated with that 
register in the link. 

3.92 To operate the TPOO relay in the O or 
2 horizontal group from battery on the 

"ST" lead in th,.;! automatic monitor or incom-
1.1~·register test circuit and when all other 
'fP- relays in the horizontal group are normal 
to return ground on the "B" lea::1 •·to the auto­
n,atic monitor or incoming register test 
circuit. 

3.93 To operate the RP- relay associated 
with the register to be tested when 

ground is connected to the R?- lead b:r th.E: 
automatic monitor or incoming registe::- -ces-: 
circuit. 

3.94 When the automatic monitor is usec t:i 
extend control of the hold masnet to 

that circuit. 

3.95 To extend the BL and LK leads to the 
automatic ~onitor er incoming register 

test circuit. 

3.9c To extend control of the class leads 
"CL0-10" to the automatic monito:::- or 

incoming register test circuit. 

4. CONNECTING CIRCUITS 

When the circuit is listed on a key 
she~t the connecting information thereon is 
to be followed. 

4.01 Incoming Trunk Circuits - SD-25581-01, 
SD-25583-01, SD-26077-01, SD-27580-01, 

CS-26257, ES-26282. (Typical) 

4.02 Intertoll Trunk Circuits - SD-25843-01, 
SD-25844-01. (Typical) 

SECTION III 
Page 2 

4.03 Incoming Register Circuits -
SD-25729-01, SD-25730-01, SD-26041-01, 

SD-26042-01, . (Typical}. 

4.04 Inc. Register Marker Conn.­
SD-25586-01, SD-26026-01. 

4.05 Link Reseizure Delay Ckt. -
SD-25941-·:H. 

4. 06 Automati-~ ~~n.:..-:o::: _Circuit -
SD-25650-Jl. 

4.07 Incoming Regis~ar Test Circuit -
SD-25983-:J:. 

4.08 2 Way Ope:::~::::: ~ffice Trunks -
SD-27593-01. 

4. 09 Intraoffice T:::-:.:n:~ - SD-26259-02.. 

4.10 Office Test Frame Test Circ~it -
SD-27633-01. 

5. TAKING EQUIPMENT OUT OF SERVICZ 

5.1 Link Frame 

If an entire link frame is tc be 
taken out of service it will be ne=ess~ry 
to have all of the trunks which~== ~ssigned 
to the frame made busy at the c.ist.::;.r~': offices. 

When th,:!re are ct:-:e::: fra::-e~ i:: the 
link group in addition to the fra~e being 
taken out of service, precautions should be 
taken to avoid interference with calls in 
the other frames when working o~ s~itch 
multiple ~nd on chain circuits :~ro~s~ the 
RP- relay:;. 

5. 2 Lini( Sw.1.t:ch 

Wnen a switch is to l::e ta:::e.:-~ ':\!-: of 
service all the; tr"..l:1.ks .::.~e._~ -:-7.0 ·- ..... ~. --:..-.~ 

switch must !.Je mace busv a.t th-: c..istant 
-J-:fice. If there is ano'::.;:e::- s'·i ·:.c:: in the 
::crizontal group, precc.:.::.i:::s ;;:-.ust be taken 
:::i avoid interference ·..;:. :.:-. ::3.lls from trunks 
c:1 the other switch when wo:::king on the 
common switch multiple. 

5. 3 Hold Magnet and Ve:::tic:.1 t'n·:. t 

When a told magnet c::: a vertical unit 
i~ to be taken out of se~v~ce the associated 
trunk must be ff,ade busy at: +;.he d::..stant office. 

5. 4 Select Ma,Jnet a::,c: Se2.ectinq t;ni t 

Bleck operatec '::.::s ?3- rela::.' assoc­
iated with the selec-:. :-:a::::-:et o::: -:::;e two RB­
relays assoc.ia":1:;d w::.:.:-. ~ .. e selecc:;~:::.-3 unit 
to be removed from se:::vice. 

5.5 TP-Relav 

To remove a T?- relav from service 
make busy the associa.ted trunk at the distant 
office. Precautio:::.s, should be taken when 
working on the chain circuits through this 
relay to avoid inter:erence with calls from 
other trunks in the horizontal group. 

• 
• 
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5.6 RP- Relay 
This relay may be removed from ser­

vice by blocking the associated RB- relay 
operated. When working on the chain cir­
cuits through the contacts of this relay 
precautions must be taken to_avoid inter­
ference with calls to the associated regis­
ter from other horizontal groups. It may 
be necessary to busy the associated regis-
ter in this case. 

5.7 RB- RelaY 
Block operated the RB- relay to be 

removed from service . 

When working on the register start 
chain through the 118 11 contact, precautions 
must be taken to avoid interference with 
calls to other registers, 

5 .8 C- and CA- RelaY,e. 

Block operated the associated RB­
relay. These relays carry leads multipled 
to c- and CA- relays associated with other 
horizontal groups and with other registers. 
Precautions should be taken to avoid inter­
ference wit~ other calls when working on 
this multiple, 
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SECTION IY MASONS FOR REISSUE 
D. Description of Circuit Changes 
D.l Note 102 is revised to restrict the 

use of the combined incoming register 
link to Phase I and II Centrex. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 2311-GJK-MFF-LH 

D,2 FSl is revised to clarify the use of 
option V, 

D.3 CAD 2 is revised to show connections 
to the office test frame, 

SECTION IV 
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CI~UIT DES~RIP!'ION 

l? 

CHANGES 

CROSSBAR SYSTEM:i 
NO. 5 

INCOMING REGISTER LmK CIRCUI'T 
WITH BY-LINK OPERATION 

D. Description of Changes 

D.l Changes are made to alter the multi-
pling arrangement used between the 

terminal strips, switches, and other apparatus 
in order to facilitate the installation of 
equipment in the field. This involves CAD 
changes only. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPl' 5141-REL-RBC-PK 

Printed in U.S.A. 
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CIRCUIT DESCRIPTION 

CHANGES 

CROSSBAR SYSTEMS 
NO. 5 

INCOMING REGISTER LINK CIRCUIT 
WITH BY-LINK OPERATION 

D. Description of Changes 

CD-26048-01 
ISSUE ,SD 

APPENDIX lD 
DWG ISSUE 12D 

D.1 A new lead, designated "F", is added to the office test 
frame test circuit, under feature option "2M", which is 
required where this circuit is associated with the office 
test frame test circuit. 

D.11 Existing leads "BL", "ST", "CO", "D", "T" and "R", provided 
under feature option "V", are shown connecting to the 
office test frame test circuit. 

BELL TELEPHONE LABORATORIES, INC. 

DEPT. 5611 

KWH-MFF-AH 
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SECTION I - GENERAL DESCRIPTION 

l. GENERAL 

1.1 In the No. 5 Crossbar office all incom-
ing trunks appear on incoming register 

link frames. The incoming register link 
frame connects the trunk to incoming regis­
ters which receive the called number from 
the d1~tant office. Other information 
required for setting up the call is obtained 
from the incoming register link.· The regis­
ter is connected to a marker through the 
incoming register marker connector. The 
marker then connects to the trunk link frame 
indicated by the register link and operates 
the trunk F relay over a lead through the 
incoming register marker connector and 
incoming register link, The connector regis­
ter Hnd register link circuits are held by 
the murker until it has completed its 
function. · 

2. The register link can be divided into 
the following functional parts: 

2.1 Link switches 

Trunks are connected to the verticals 
of the switches twenty to a switch. Regis­
ters are connected to the horizontals, with 
a maximum of ten registers. A 160 trunk 
cap~city frame consists of up to eight 
sw1 tches ;Jnd 1:1 120 trunk frame may consist 
of up to six switches. 

The switches of a link group are 
subdivided into horizontal groups by the 
control circuit making it possible to serve 
calls simultaneously from each of several 
groups In frames with 120 trunk capacity 
each switch is a horizontal group. In 
frames of 160 trunk capacity either one or 
two switches, called basic and supplementary, 
comprise a horizontal group. 

2.2 Trunk Preference, Register Preference, 
Busy and Connector 

The trunk preference circuit consists 
of one TP- relay tor each trunk. Bach 
horizont,1 group contain• one trunk pre­
ference chain. 'l'rUnka within the chain are 
served one at a tiae and when c011peting, 
will be aened according to their position 
in the chain. Several work lead• are 
carried on each TP- relay. 

The register control circuit consists 
of relays RP and RB which are furnished one 
per register per horizontal group. The 
register preference relays RP carry a number 
of work leads in chains and the register busy 
relays RB perform the function of controlling 
the start lead from the trunk preference 
relays. 

One connector relay C- is furnished 
per horizontal group per register. When it 
is necessary to furnish trunk number infor-

mation to the register an auxiliary con­
nector relay CA- is provided. These 
connector relays transmit the· frame'number, 
trunk class and trunk number information to 
the register. 

2.3 Types of Frames 

Provision has been made for two types 
of 120 trunk capacity frames. One type is 
for dial pulse link groups where any or all 
of the trunks are of the by-link type. 
The other type is the combined link group 
frame serving dial pulse trunks and multi­
frequency trunks. The combined link group 
provides access to a maximum of seven dial 
pulse and three multifrequency registers. 

Provision has been made for two 
types of"J.60 trunk capacity frames. One 
type is for dial pulse (non by-link), 
revertive pulse or multifrequency trunks. 
The other type is the combined link group 
serving dial pulse (non by-link) and multi­
frequency trunks or revertive pulse and 
multifrequency trunks. The combined link 
group provides access to a maximum of seven 
dial pulse or revertive pulse registers and 
three multifrequency registers. A minimum 
of two registers of each type must be sup­
plied in the combined link group. 

In the 160 trunk fryme there ure 8 
switches and since some grou~s m~y exceed 
this capacity, provision has been made to 
connect t\tlo or three such frame:.; together 
to the same group of registers. 

2.4 Trouble Recorder 

To aid in finding trouble, the trouble 
recorder card carries a punch for the link 
horizontal group and frame number. 'l'he 
leads are carried from the register prefer­
ence relays through the incoming register 
marker connector to the trouble recorder. 

2.5 Testing 

The 00 vertical of the switch in 
horizontal group O in each link group is 
reserved for use as a register test vertical. 
In the combined link group frame of 120 
trunk capacity, the 00 vertical in hori­
zontal group 2 is also used as a test 
vertical. Through the test verticals, the 
automatic monitor or the incoming register 
test set may obtain access to any register. 

2.6 General Operation 

Trunk preference relay TP- operating 
from a trunk circuit closes the circuit to 
operate the register preference relay Rf-
of the first idle register. The registe~ 
then operates its register busy RB- relays 
in all other horizontal group appearances. 
Control leads through TP- and RP- relays are 
closed fo~ operating the register select 
magnet and connector relays in the horizontal 
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group-. Trunk frame class and trunk number 
information passed through the connector 
is received in the register and checked. 
The hold magnet of the trunk is then oper­
ated, after which the TP- and RP- relays 
are released under control of.the register. 
The RB- relay in the horizontal group in 
which the trunk 1s located is then operated. 
'l'he connection through the link switch is 
held by the register, Registration of digits 
1Jnd control of the trunk is accomplished 
over the leads through the switch cross­
~oints. On by-link trunks pulsing can take 
~lace over the by-link lead BL through the 
TP- ~nd RP- relays before closure of the 
cros::~oints. 

2,7 Phase I and II Centrex 

In Phase I and II Centrex, the TP­
relay associated with a trunk could be 
required to operate three times on a Centrex 

Section I 
Page 2 
2 Pages 

call, The first operation is on the 
incoming call. The TP- relay will operate 
a second time when a transfer to the 
attendant is requested, and a third time 
when the attendant requests a register to 
complete the transfer call, 

The operation of the TP- relay 
causes the operation of the associated RP­
relay over the "PRA" or "PRB-" lead depend­
ing on the setting of the trunk control 
relays. 

For by-link trunk operation in 
Centrex, the trunk will be associated with 
two TP- relays. One of the TP- relays will 
be located on the by-link frame and associ­
ated with a dial pulse register and the 
other TP- relay will be located on a multi­
frequency frame. Only one TP- relay will 
operate at a time however and· the trunk 
will control the selection of the proper 
TP- relay. 
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SECTION II - DE.rAILED DBSCRifTION 
l. OPERATION OF TRUNK fREFERENCE RELAYS 

When a trunk requires connection to a 
register it connects battery to the ST- lead 
to operate its trunk preference relay TP-
l.lS shown in FSl • 

Since all the TP- relays in a hori­
zontal group are in a chain of preference 
only one trunk call can proceed at a time. 
The operation of a TP- relay such as the one 
shown for an intermediate trunk opens ground 
from the windings of all the higher numbered 
TP- relays. Lower numbered TP- relays may 
operate but can do no work since all of the 
work leads are in a chain running in the 
opposite direction an.d these are therefore 
opened at the higher numbered relays •. If, 
during the time one call is being served 
other TP- relays should operate, these 
trunks will be served in order starting from 
the highest number. Trunks which are not 
able to operate their TP- relays must wait 
until the last operated TP- is released be­
fore being served. 

2, 9ELECTION OF IDLE REGISTER 
2.1 Start Ch',Jin (ZF Option) 

Referring to FS2 or FS7, ground from 
the operated TP- relay operates the register 
preference relay RP- of the first idle regis­
ter in the ch:iin of preference through the 
register busy relay RB- contacts. 

It will be noted that this chain of 
preference is different in each of the 
horizontal groups, the object being to 
distribute the traffic over the registers 
in such a way that there is a minimum of 
interference between horizontal groups. 
Since this is a closed chain, i.e., it 
progresses from the last register in the 
chain back to the first, these chains may be 
thought of as rings with the start leads 
entering the ch:iin at different points in 
euch horizontal group. The purpose of 
clocing the ring is to permit shifting the 
st:Jrting point 1f this becomes necessary 
becuuse of wear on the preferred circuit. 
It is also to be observed that the number 
sequence of the registers is the same in 
each horizontul group. 

Start Chain (ZG snd ZI options) 

( 

wnen FS2 is equipped wi~n ZG ~nd 
ZI options, it will be noted that there 
are now two different chains of RB-
relay contacts associated with two'different, 
types of registers. The two different 
chains of RB- relay contacts allow the 
transfer type trunk to be associated with 
either of two types of registers depend-
ing on the setting of the control relay in 
the trunk. 

::>turt Chain (ZG ,rnct 7,H C.)I,Llons) 

When FS2 is equipped with ZG aiid 
ZH options, there is only one chain of 
RB- relay contacts associated with seven 
registers available to the trunk. This 
allows the transfer and non-transfer type 
trunks to be mixed in the same horizontal 
group on a Centrex framP., 

It will also be noted that the 
battery for operating the RP- relay, ~up­
plied by the associated incoming register 
over lead Bis taken through a ~hain of 
contacts on the RP- relays associated with 
that register. Thus if during a period of 
heavy load two different horizontal groups 
should be directed toward the register 
preference relays for the same register and 
simultaneous calls should occur, only one 
RP- relay would operate. The bnttery chains 
through the RP- relays are so arranged that 
the initial preference of a register for a 
horizontal group is the same us the initial 
preference of a horizontal group for a 
register, for instance horizontul group 0 
has register Oas first choice and the RPO 
relay in register O is nearest to battery. 
This results in distributing the register 
choices for horizontal groups for the pur­
pose of minimizing what might be called 
"grooving" unde'r heavy load conditions. 
When all registers are busy and calls are 
waiting, the same horizontal group will not 
usually be preferred as successive registers 
become free even though all waiting calls 
are directed to the same register. Since 
generally, there are more registers th~n 
horizontal groups the RP- battery chains 
are necessarily in the same order in more 
than one register control, for instance,as 
shown in FS2, control relays for register 
o, 4 and 8 have the same order of preference 
and o, 4 and 8 are the first, second and 
third choices respectively in horizontal 
group O. 

Referring now to the sequeuce chart, 
the operation of the H~- relay starts 
several circuit operutions. (l) On u by­
link trunk; buttery on the LK lead operates 
RL in the trunk as u signal that the by-link 
(BL lead) is closed (I,'Sl). ( ~) The off 
normal and register busy relays in the regis­
ter and in the automatic monitor when 
furnis bed, are operated over the ON lead, 
FS2. (3) The select magnets for the switch 
level with which the register selected is 
associated, on the switch or switches associ­
ated with the horizontal group in which the 
trunk is located are operated. See FS5 and 
FS6 or FS9. (4) The connector relays C-
and CA- are operated. 

2.2 By-Link Lead Closure and Control of 
Trunk Preference Relays 

Closing of the LK lead also gives 
control of 'the TP- relay to the register. 

Section II 
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The subsequent operation 
be found by reference to 

~-3 Register Made Busy 

in by-link trunks will provided from each CLA-, CLB- and CLC- punch­
one of these circuits., ing to the CLOO-10 required to give class 

indication for incoming trunk, transfer or 
attendant class respectively. The TP- relay 

Closure in the register of the RB­
relays operates the RB- relays (FS3 and 8) in 
the link on all horizontal groups except the 
one being served. That RB- relay is held 
shunted down by ground on the LO lead. Thus 1n 
all other horizontal groups the start chain is 
;.idvanced beyond tbe register selected. 

~ • 1+ Closure rjf Switch Crosspoints 

Oyeration of the register off normal, 
relay and a link select magnet closes a 
circuit through the operated trunk preference 
relay to operate the hold magnet for the trunk 
being served. This operating ground is ex­
tended through the crosspoints to operate 
relay H which opens the circuit through the 
trunk preference relay and closes the cir­
cuit to the double connection check relay 
DCK, DCK operates unless there is a ground 
already on the crosspoint such as would 
occur if two crosspoints were closed to the 
same register, Then, DCK would be shunted 
down and a marker would be called in for a 
trouble record. Otherwise, the DCK locks 
and the hold magnet is held over the HM lead 
through the crosspoint. Register relay H 
releases the select magnet, 

2.5 Connector Functions 

Connector relays C- and CA- remain 
operated until the information transmitted 
through their contacts is received and 
checked by the register after which relay 
CK or ONl in the register operates to re­
lease these relays. Lead information through 
the connector relays is as follows: 

Trunk Link Frame Number. This is in 
two ·parts the tens number and the units 
number. The tens number is on a horizontal 
group basis. All trunks in a horizontal 
group must be associated with the same group 
of ten trunk link frames. Cross connections 
from terminals FG to GO, Glor G2 determine 
the first, secqnd or third group of ten 
trunk link frames respectively. Terminal 
G2 is provided as ZA option. ' 

One out of ten leads •~FO-9" is 
grounded by a TP- relay to indicate the 
trunk link frame units number. This indi­
cati◊n is determined by cross-connections 
from terminals TPU- to TFU0-9. 

Trunk Class. One out of eleven leads 
is grounded by a TP- relay to indicate the 
trunk class to the register. In all cases 
except for Phc1se I and II Centrex transfer­
type trunks and 2 way operator office trunks 
the clasc- indication is determined by a 
crogs-connection from TPC- to CLOO-10. In 
the cc1se of a Phase I and II Centrex transfer 
type trunk, ZC option and CLA- punching will 
be provided, l per trunk. CLB- and CLC­
punchings will also be provided l per hori­
zontal group. A cross connection must be 

SECTION II 
Page 2 

of the transfer type trunk will then ground 
one of the class punchings over the CLA-, 
CLB- or CLC-leads depending on the setting 
of the control relays in the trunk. 

For by-link trunk operation in Cen­
trex, the TP- relay associated with the by­
link appearance will ground the TPC punching. 
When the TP- relay associated with the MF 
appearance of ·the by-link trunk operates, 
it will ground either a CLB- or CLC- punching 
depending on the setting of the control relay 
in the trunk. 

When 2 way operator office trunks 
are furnished a CLB and a CLC punching will 
also be provided, l per horizontal group. 
The CLB punching will be cross connected to 
the class for ~n incoming call and the CLC 
punching will be cross connected to the 
class associated with a no-test call. 

Where by-link and direct pulsing 
trunks are in the same link group the trunks 
are assigned to different horizontal groups 
and an indication is given to the register 
when the TP- relay operates. This indication 
is determined by cross-connecting terminals 
B to BL or DP,. 

Trunk Number. For trunks having line 
link appearances the register requires a 
ground indication on one lead out of each of 
three sets of leads, These three ground 
indications are translated in the register 
to the trunk number group number. All trans­
fer type trunks in Phase I and II Centrex 
require trunk number indication for the MF 
registers. 

The trunk hundreds is indicated by 
the cross-connection of terminal A for trunks 
on basic switches or terminal B for trunks on 
supplementary switches to terminals LHO-3 
(FSl). In dial pulse link groups with any 
or all by-link trunks, terminal A of hori­
zontal groups O-1+ is cross-connected to 
terminal LHO and terminal A o.f horizontal 
group 5 is cross-connected to terminal LHl. 
The choice of terminals to be used is indi­
cated in the cross-connecting information 
and depends upon the translation in the 
register and the number group hundreds and 
tens block to be used for these trunks. 

One of 'the leads LTO-9 is grounded by 
·a TP- relay to indicate the half switch on 
which the trunk is located. 

One of .Leads LUO-9 is grow1ded by a 
'l'P- relay to indicate the vertical 011 a half 
f:witch on which the trunk is loc1:1ted, 

3, RELEASE OF coNrROL CIRCUIT 

When the register has been satisfied 
as to the completeness of the information re­
ceived and the closure of the crosspoints 
(the detailed relay operations vary in 
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different types of registers) the RLK oper­
ates and opens the LO and LK leads to the -
link. LO opened removes the shwit on RB­
allowing it to operate; LK opened rel ea s_es 
TP-. The register start is thus advanced 
and the trunk preference circuit freed for 
a new call, 

4, RELEASE OF REGISTER 
On release of the register the hold 

magnet of the switch is released, The RB­
leads to the RB- relays are also opened but 
only those RB- relays release that are 
associated with horizontal groups in which 
no TP- is operated. In groups where a TP­
is oper~ted ~11 operated RB- rel&ys are held 
in order to keep the start chain closed to 
the register being selected at the moment. 
See FS3 or 8. Thus overlapping calls in a 
group will progress thru the start chain 
to successive registers. When the last 
register in the chain is selected the RB­
relays of all preceding idle registers will 
release, redirecting the start circuit to 
the beginning of the chain, 

2· TROUBLE INDICATION 

The register is arranged to call in 
a marker to take a trouble record in the 
event of certain link troubles. Location 
of the trouble condition is facilitated by 
identifying the horizontal group and frame 
being served, Two ground circuits are 
closed by the RP- relays tor this purpose, 
one multiplied by horizontal groups and the 
other by frames. These leads connect 
directly to the incoming register marker 
connector. 

The trouble recorder card provides 
for five horizontal groups, these being used 
for the older register link frames per 
~D-25585-01. For the new link frames with 
four horizontal groups only four punches 
are used, However for the frames with 6 
horizontal groups the indications for the 
first five are given along with RPB frame 
punch and for the sixth horizontal group as 
horizontal group O with a RPAB frame punch. 
See FS2 and FS7, That is, the sixth group 
is treated as the first of a second frame 
and since a second frame is never furnished 
with the 120 trunk size frame there is no 
conflict. 

6. TEST VERTICAL FOR REGISTER TESTS 

The 00 vertical in horizontal group 
0 of the firs~ frame is used as a test 

vertical. In the combined link group frame, 
the 00 vertical in horizontal group 2 is 
also used as a test vertical. These 
verticals are used by either the ~utomatic 
monitor or the incoming register test cir­
cuit for testing incoming registers. The 
TP- relay wiring is modified to open the 
register start circuit, and to extend this 
function to the test circuit. 

The particular incoming register to 
be tested is selected by the test circuit 
and is made busy by operating the associated 
RB- relays in the link. The TP- relay is 
then operated and when all calls in the 
horizontal grouJ, :;re served ground will be 
connected to the test circuit on the B- lead 
~s a signal to go ahead. Relay HP- is then 
operated from the test circuit and performs 
its usual functions. RB- releases due to 
the shunting ground on the LO lead. The 
automatic monitor will check for this re­
lease but the incoming register test circuit 
will not. 

Th• oloeure or the hold magnet and 
oroeepoint• 1• controlled 1n the automatic 
monitor to pel'llit teeti,w the link releaee, 
double coMeotion and by-link lead teaturea 
when required. 

In 11.nlte with by-link trunk• and 
direct pulH tru.nka where the DP and BL 
tel'llinala are cro.•a-coMected, the around 
signal throueh 'l'P- 1• 0111.tted and the reg!•-· 
ter 1• primed direotl.7 by the teat circuit 
tor either condition. 

'l'h• teat circuit can teat uq regia­
ter cla1a relay•• th• lead• tor all cl••• 
relay• are broUC)lt into the teat circuit 
and no perunent croaa-connection 1a •d• 
to the TP- relq •• on other trunk•. 

The trunk link rr ... ten• 1• the aame 
aa the other tJ'Wlka in the horizontal group 
and O 11 arbitrarily ueed tor the unite. 

When trunk• with trunk numbera are in 
the link group, teat 1a •de of thia feature 
in the regieter by treating the teat vertical 
•• though it were a trunk with a trunk num­
ber. The CA- relay will then be furnished 
in the horizontal group whether there are 
trunk• req~iring a tru,nk nwnber in the hori­
zontal group or not. 
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SECT+ON I+I - REJiim£! DATA 

l • WORllNG LIMITS 

l.l None. 

2. FtnfCTIOlfAL DES'IGNATIONS 

Relays 

'l'P00-19 

TP20-39 

RB­

RP-

c-

CA-

switches 

L 

Trunk Preferenc• -•:rir•t 20 trunk.a 
in a horizontal 
group 

Trunk Preference - Second 20 trunks 
in a horizontal 
group 

Register Busy 

Register Preference 

Connector - for trunk frame and 
clas• leads 

Auxiliary Connector - for trunk 
number leads 

Link Switch - for first 20 trunks 
in a horizontal group 

Supplementary Link swftoh - . for-----· 

3.24 To J?revent OJ?eration of ot.lier iu>-' 
relays aaaociated with the same 

regi.s.te.r. 

3.3 With RP- operated. 

3.31 To ground the ON lead to the register 
selected as a seizure signal. 

3,32 To ground the ON lead to the automAtic 
monitor circuit when furnished, as a 

seizure signal. 

3,33 To hold the TP- relay over the LK 
lead. 

3.34 To close the BL lead from trunk to • 
register to provide by-link pulsing 

path where required, or a check path for 
CO relays in direct pulsing trunks. 

3.35 To operate connector relay c- and 
when furnished relay CA-, associated 

with the register and horizontal group. 

3.36 To close a path for operating the 
select magnet on the link switch or 

•witche• associated with the trunk being 
served and the level corresponding to the 
register selected. 

3.4 When the register circuit busy relay 
-.llB- .operates. 

second 3. 4,l To operate all link RB- relays asso-
20 trunks ciated with that register except the 
in a one in the horizontal group in which the 
hori- call originated and to prevent that one from 
zontal operating by means of shunting ground on the 
group LO lead from the register circuit. 

3, FUNCTIONS 

3.l To operate the associated trunk prefer­
ence relay TP- when battery is clo•ed 

to the start lead ST by the trunk. 

3.ll To prevent higher numbered TP- relays 
in the horizontal group from operating 

and to open all work leads in the c~ain,from 
lcwer numbered relays. 1 

3.2 With TP- operated. 

3.21 To connect battery to the RB- 1lead to 
hold any operated register busy relays 

RB- in the horizontal group from releasing. 

3.22 When the last RB- relay in a horizontal 
group operates to release the previous-

ly operated relays not held by busy registers. 

3.23 To ground a start lead, ST, PIIA or 
PRB depending on the type of trunk, 

and operate the register preference relay 
RP- of the first idle register in the start 
chata. 

3.42 To pass the register start leads in 
the horizontal group made busy to the 

next succeeding idle register preference 
relay in the chain. 

3.5 With c- and CA- operated. 

3.51 As determined by cross-connections to 
ground one of the 10 trunk link frame 

units leads "TFO-9", one of class leads 
"CLO-10" to the register. 

3.52 As determined by cross-connections to 
ground the FGO, 1 or 2 leads to the 

register. Lead FG2 is ZA option. 

3.53 In horizontal groups where relay CA-
is furnished to ground one "LT-" lead 

to the register depending on the half switch 
on which the trunk is located . 

3.54 In horizontal groups where relay CA­
is furnished to ground one "U- 11 lead 

to the register depending on the vertical on 
which the trunk is located. 

SECTION lII r · 
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3.55 As determined by croaa-connections to 
ground one of leads "R&G", "REG 1", 

"BLG" or "DPG" and one of leads "SUP" or 
"SUP 1" to the register. 

3.6 After select magnet operation to oper­
ate the hold magnet associated with the 

trunk being served. 

3.7 When the crosspoint• of the link switb~ 
have closed to connect the "T", "R", 

"D", and "CO" leads from the trunk to the 
register and the "F" lead from trunk to in­
coming register marker connector, register 
part and to hold the hold magnet through the 
crosspoints under control of the register. 

3.8 When the hold magnet has been checked 
operated by the register to release 

the select magnet, release the TP- and RP­
relays and operate the remaining RB- relay. 

3.9 Test Vertical 

3.91 When the register to be tested is made 
busy at the Master Test Frame to oper­

ate the RB- relays associated with that 
register in the link. 

3.92 To operate the TPOO relay in the O or 
2 horizontal group from battery on the 

"ST" lead in the !1-Utoma*·J10nitor or incom­
ing register test circ•i• an4 when all other 
7P- relays in the horizontal group are normal 
to return ground on the "B" lead to the auto­
matic monitor or incoming register test 
circuit. 

3.93 To operate the RP- relay associated 
with the register to be tested when 

ground is connected to the RP- lead by the 
automatic monitor or incoming register test 
circuit. 

3.94 When the automatic monitor is used to 
extend control of the hold magnet to 

that circuit. 

3.95 To extend the BL and LK leads to the 
automatic monitor or incoming registur 

test circuit. 

3.96 To extend control of the class leads 
"CL0-10" to the automatic monitor or 

incoming register test circuit. 

4. CONNECTING CIRCUITS 

When the circuit is listed on a key 
sheet the connecting information thereon is 
to be followed. 

4.01 Incoming Trunk Circuits - SD-25581-01, 
SD-25583-01, SD-26077-01, SD-27580-01, 

ES-26257, ES-26282. (Typical) 

4.02 Intertoll Trunk Circuits - SD-25843-01, 
SD-25844-01. (Typical) 
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4.03 Incoming Reguter Circuits -
$D-25729-01, SD-25730-01, SD-26041-01, 

SD-26042-01, (Typical}. 

4.04 Inc. Register Marker Conn.- • 
SD-25586-01, SD-26026-01. 

4.05 Link Reseizure Delay Ckt. -
SD-25941-01. 

4.06 Automatic Monitor Circuit -
SD-25680-01. 

4.07 Incoming Register Test Circuit -
SD-25988-01. 

4.08 2 Way Operator Office Trunks -
SD-27593-01. 

4.09 Intraoffice Trunk - SD-26259-01. 

4.10 Office Test Frame Test Circuit -
SD-27633-01. 

5. TAKING EQUIPMENT OUT OF SERVICE 

5.1 Link Frame 

• 
If an entire link frame is to be 

taken out of service it will bo necessary 
to have all of the trunks which are assigned 
to the frame made busy at the distant offices. 

When there are other frames in the 
link group in addition to the frame being 
taken out of service, precautions should be 
taken to avoid interference with calls in 
the other frames when working on switch 
multiple and on chain circuits through the 
RP- relays,. 

5.2 Link Switch 

When a switch is to be taken out of 
service all the trunks assigned to the 
switch must be made busy at the distant 
office. If there is another switch in the 
horizontal group, precautions must be taken 
to avoid interference with calla from trunks • · 
on the other switch when working on th•~ 
common switch multiple. 

5.3 Hold Magnet and Vertical Unit 

When a hold magnet or a vertical unit 
is to be taken out of service the associated 
trunk must be made busy at the distant office. 

5.4 Select Magnet and Selecting Unit 

Block operated the RB- relay assoc­
iated with the select magnet or the two RB­
relays associated with the selecting unit 
to be removed from service. 

• 
5. 5 TP-Relay 

To remove a TP- relay from service 
make busy the associated trunk at the distant 
office. Precautions should be taken when 
working on the chain circuits through this 
relay to avoid interference with calls from 
other trunks in the horizontal group. 
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5,6 RF'- Relay 

This relay may be removed from ser­
vice by blocking the associated RB- relay 
operated. When working on the chain cir­
cuits through the contacts of this relay 
prec:rnt1ons must be taken to avoid inter• 
ference with calls to the associated regis­
ter from other horizontal groups. It may 
be necessary to busy the associated regis­
ter in this case. 

5,'l RB-HelaY 

Block operated the RB- relay to be 
removed from service • 

When working on the register start 
chain through the 118 11 contact, precautions 
must be taken to avoid interfer~nce with 
calls to other registers. 

5,8 C- and CA- Relays 

Block operated the associ~ted RB­
relay. These relays carry leads multipled 
to C- and CA- relays associated with other 
horizontal groups and with other registers. 
Precautions should be taken to avoid inter­
ference wit~ other calls when working on 
this multiple. 
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SF.CTION IV REASONS FOR REISSUE 
o. Description of Circuit Changes 

D.l Note 102 is revised to restrict the 
use of the combined incoming register 

link to Phase I and II Centrex • 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPI' 2311-GJK-MFF-LH 

D.2 FSl iu revised to clarify the use of 
option V. ,, " 

D.3 CAD 2 is revised to show connections 
to the office test frame. 
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