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1. GENERAL 

5 

6 

1.01 This is one of a group or sections 
all having the base number A828.121. 

These sections describe the detailed cir­
cuit operations of the 4A Toll Switching 
System. 

1.02 The call described in this section 
is originated by an operator at an 

outward toll switchboard position in 
St. Louis and is completed to a local ·sub­
scriber, Humboldt 5-1234, at Newark, . 
New Jersey. The routing of the call is 
shown diagrammatically on Fig. 1. This 
description assumes that one of the toll 
tandem trunks from the outward switchboard 
to the St. Louis 4A office is available and 
also that one of the 12 common grade toll 
t:runks from the St. Louis 4A office to the 
Newark 4A office is available for the call. 
Therefore, this call does not make use of 
the alternate route from St. Louis (NC) to 
New York (RC for region in which Newark is 
located). At Newark, it is assumed that 
the·eight toll sy,itching trunks to the HU5 
No. 1 crossbar office are busy and that the 
call is alternate routed by the seizure of 
one of the 20 toll switching trunks to the 
Jersey crossbar tandem office. The call 
is then completed to subsc:r-iber 1234 over 
one of the 14 trunks from the tandem 
office to the HU5 office. 

1.03 The outward operator at St. Louis 
originates the call by selecting a 

toll tandem trunk to the St. Louis 4A 
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office. The outward positions are eqqiR)ed 
with MF keysets; therefore a controller at 
the St. Louis 4A office connects the toll 
tandem trunk to an MF incoming sender. 
When a sender has been seized, the oper­
ator receives a start pulsing signal and 
keys 201 (the New Jersey area code), 485 
(the HUmboldt 5 office code), and 1234· 
(the numericals of the subscriber number) 
to the incoming sender at the St. Louis 4A 
office. Receipt of the first three digits 
results in the seizure of a decoder and 
the dropping of the 201-3D card in the 
home translator. 

1.04 As shown on Fig. 2, the 201-3D card 
contains the CA6 (come again 6) in­

struction indicating that the call requires 
6-digit translation. Six-digit translation 
is necessary for this call from St. Louis 
because there is more than one entry point 
to New Jersey from St. Louis. Calls for 
offices in the southern part of New Jersey 
from St. Louis are routed through 
Philadelphia, whereas calls for offices in 
the northern part are routed through 
Newark. 

1.05 Since 6-digit translation is neces-
sary for selecting the proper route, 

the decoder uses information from the 
201-3D c_ard to seize foreign area trans­
lator number 1 and to cause it to drop 
the .201-485-6D card. The ini'ormat ion on. 
this 6D card is shown on Fig. 3. 

PRETRANSLATION OGT APPEARANCE 
'NCA CA4 CA5 CA6 1 'IT TC ITC 1 

c:::J c:::J c:::J - c::::J c::::J c::::J 
TRANSLATOR BOX NUMBER 

INDI 'He' 'eTO BTI' 'euo BUI BU2 BU4 BU7 1 

c::::J c::::J - c:::J - - c:=]. c:=J c::::::J AREA CODE CONTROL ALTERNATE ROUTE 
'NAC AC AHA AFA' 'ARTO ARTI ART2 ART4 ART7 1 

r::::J - r::::J c:::::J c:::J c:::J c::::J c:::J c:::::J 

SECTION A828.121.7 

1.06 The 201-485-6D card contains info~ 
mation about the group of 12 inter­

toll trunks from the St. Louis 4A office 
to the Newark 4A office. As explained in 
Section A828.121.3, each common grade 
intertoll trunk group between 4A offices 
has a route relay assigned to it at 
St.. Louis. The route relay number assigned 
to the St. Louis-Newark group is assumed 
to be 13 • This number appears on the 
201-485-6D card as the alternate route 
pattern number (ARTO,l and ARUl,2). Be­
cause a route relay is assigned to the 
trunk group, the 201'-485-6D card contains 
relay-to-relay routing instruction (RIO 
and RI2). After reading the RR routing 
instruction and alternate route pattern 
number 13, the decoder operates route 
relay 13. With RR instruction, the marker 
is prevented from reading the 201-485-6D 
card unless the decoder determines that 
at least one of the 12 St. Louis-Newark 
trunks is idle. The decoder determines 
the condition of these trunks when oper­
ated route relay 13 closes through leads 
from the group busy chain relay circuit. 

1.07 Suppose that the decoder receives an 
indication that the St. Louis-Newark 

trunks are busy. This trunk group from 
St. Louis to Newark, a sectional center, 
is a high usage group. As shown on Fig. 1, 
one alternate route is available via 
trunks from St·. Louis to New York, the 
regional center on which Newark homes. 

TRAF. SEP. PC TRK.GRF!PC80F 
'TSO TSI TS2' TPC 1TPO TPI TP2 1 

c::::J CJ CJ - CJ c:::J c::::J 
CLASS 

CLTO CLTl 1 CLUO CLUI CLU2 CLU4 CLU7 1 ~DLC 
c:::J c::::i·c::::i c:::J c:::J c:::J c:=i c:=i c:::J 

PATTERN NUMBER 
'ARUO ARUI ARU2 ARU4 ARU7' 

c::J c::::J CJ c::::J CJ c::::J c::J c:::::J c::::J 
ROUTING INSTRUCTIONS CONT, a DIGIT CONTROL 

'RIO Rll RI2 R14 RI7 1 'CDCO CDCI CDC2 CDC4 CDC7' IND2 

. - c:=i c:=i c:::J - c:::::J c:::::J c:::::J c:::J c:::J c:::J c:::J c:::J c:::J c:::J c::::J c:::J c:::J 
CODE CONVERSION 

'CCHN CCTN CCUN "CCHO CCHI CCH2 CCH4 CCH7 't:CTO CCTI CCT2 CCT4 CCT7°CCUO CCUI CCU2 CCU4 CCU71 

CJ r::::J c::J r::::J c:::::J c:::::J c::::J c:::::J r:.::::::J c:::J c:::J CJ c:::J c:::J c::::J c:::::::J c:::::J c:::J 
VAR. SPILL CONTROL TRUNK BLOCK CONNECTOR TRUNK BLOCK 
'NSK SK3 SK6 1 'TCTO TCTI TCT2"TCUO TCUI TCU2 TCU4 TCU7 11 TBO TB I TB2 TB4 TB7 1 

c:::::Jc:::Jc:::Jr::::Jc::::Jc::::Jc:::::::Jc:::Jc:::::J ~c:::::JCJc:::Jr::::Jc:::Jc:::Jc:::::Jr::::J 
G~OUP START GROUP END 

'GSTO GSTI' 1GS00 GSUI GSU2 GSU4 GSU7' 'GETO GETl 1 'GEUO GEU I GEU2 GEU4 GEU71 

c::::J c:::J c::J c::J c::J c:::::J c:::::::J c:::::J CJ c:::J c:::::J c:::J c:::J c:::J 

C D E F CG 
2 4 7 0 I 247. 01"247 01 247 

NOTES: 

I. VIEWED FROM LIGHT SOURCE 

2. ENLARGED PUNCHES SHOWN IN BLACK 

FIG. 2 - 201-3D CARD AT ST. LOUIS 
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SECTION A828.121.7 

PRETRANSLATION OGT APPEARANCE 
1 NCA CA4 CA5 CA&' IT TC ITC 

c::J c::J r::::::J r::::::J - r::::::J c::::J 
TRANSLATOR BOX NUMBER 

INDI H B BTO BTI BUO BUI BU2 BU4 BU7 
c:::J c:::J c::::J c::::::::J c::::::::J c::::::t c::::::::J c::::::::J c::::J 

TRAF. SEP. PC TRK.GRP. PC a OF 
TSO TSI TS2 TPC TPO TPI TP2 
-c::Jc::Jc::J-c::Jc::J 

CLASS 

CLTO CLTI CLUO CLUI CLU2 CLU4 CLU7 CDLC 

- c::::J c::::J - c::::J - c::::J c::::J -AREA CODE CONTROL ALTERNATE ROUTE PATTERN NUMBER 
NAC AC AHA AFA 1 ARTO ARTI ART2 ART4 ART7' 'ARUO ARUI ARU2 ARU4 ARU7' 

c::J c::J ·c::J c::::::J - - c::::::J c::::::J c::J c::J - - c::J c::J c::J c::J c::J c:::J 
ROUTING INSTRUCTIONS CONT. a DIGIT CONTROL 

1RIO RI I RI2 RI4 R I1 'coco COCI COC2 COC4 COC7' IND2 

- c::::J - c::::::::J c::::::::J - c::::::t c::::::::J - c::::J c::::J c::::J c::::J c:::::J c:::J c:::J c:::::J c:::J CODE CONVERSION 
CCHN CCTN CCUN CCHO CCHI CCH2 CCH4 CCH7 CCTO CCTI CCT2 CCT4 CCT7 CCUO CCUI CCU2 CCU4 CCU7 

- - - c::J c::J c::J c::J c::::::J c:::J c:::J c::J c:::J c:::J c:::J c::J c:::J c:::J c:::J 
VAR. SPILL CONTROL TRUNK BLOCK CONNECTOR TRUNK BLOCK 
'NSK SK3 SK&' 'TCTO TCTI TCT211 TCUO TCUI TCU2TCU4 TCU7'TBO TBI TB2 TB4 TB7 

c::J - c::J c::::::J c::::::J - c:::::J c::::::J c::J - c::J - CJ c::J - - c::J c::J 

00 
C/1 >: 

GROUP START 
'GSTO GSTI' 1GSUO GSUI GSU2 GSU4 GSU7' 

- c::::::J c::::J c::::::J c::J - - lo I 

u ___ _ 

NOTES: 

I. VIEWED FROM LIGHT SOURCE 
2. ENLARGED PUNCHES SHOWN IN BLACK 

GROUP END 
'GETO GETI' 'GE.UO GEUI GEU2 GEU4 GEU7' 

c:::J - c::J c::J - c::::::J - (391 

Fl G. 3- 201-485-60 CARO AT ST. LOUIS 
( TRUNKS BETWEEN ST. LOUIS 
AND NEWARK) 

Assume that route relay 21 is assigned to 
the St. Louis-New York group. Route relay 
13 is cross-connected to route relay 21 
at the alternate route traffic control 
frame. Thus when the St. Louis-Newark 
group appears busy to the decoder, route 
relay 21 can be operated and the idle 
condition of the subgroups in the 
St. Louis-New York group can be determined. 
The decoder selects the lowest-numbered 
idle subgroup, and after restoring the 
2O1-485-6D card, causes the home transla­
.tor to drop the AR (alternate route) ca1"9-
ror the selected subgroup. The marker is 
allowed to read information from this card 
and to select one or the St. Louis-Newlork 
trunks. If all the St. Louis-New York 
trunks test busy .to the decoder, the marker 
is allowed to test the trunks represented 
by the last (2nd) AR card. This card also 
carries an FOF routing instruction and thus 
the marker routes the call to an overflow 
trunk. 

1.08 As pointed out in Par. 1.02, this 
call assumes that at least one of 

the 12 St. Louis-Newark trunks is idle. 
When the leads from the group busy chain 
relay circuit indicate that one or more 
or the trunks are idle, the decoder passes 
information to the marker and allows it 
to read the 2O1-485-6D card. The marker 
checks the information it receives from 
the decoder and the card to determine that 
it is complete. If the check is · 

Page 4 

satisfactory, the marker signals the de­
coder to release •. 

1.09 The marker selects an idle outgoing 
trunk and sets up a channel between 

the incoming and outgoing trunks. The 
marker signals the sender to outpulse on · 
an MF basis and to skip the area code (201). 
The marker is released after setting up 
the connection. 

1.10 When the connection to the outgoing 
trunk is established at St. Louis, 

an MF sender at the Newark 4A office be­
comes attached to it. The sender at 
St. Louis outpulses 485-1234. 

1.11 When the first three digits (485) 
have been registered in the Newark 

incoming sender, an idle decoder is seized 
at Newark. This decoder causes the asso­
ciated home translator to drop the-485-3D 
card which contains information about ~he 
group or eight toll switching trunks be­
tween the Newark 4A office and the HU5 
No. 1 crossbar office. As shown on Fig. 4, 
the 485-3D card contains card-to-relay 
routing instruction (RIO and Ril). No 
route relay is assigned to this group or 
eight trunks but the card-to-relay in­
struction indicates that there is avail­
able at least one alternate route group 
to which a route relay is assigned. As 
shown on Fig. 1 the alternate route 
available for tfiis call is the group or 



( 

PRETRANSLATION OGT APPEARANCE 
'NCA CA4 CA5 CA6' 1 IT TC ITC' 

- CJ CJ c::J c::J - c::J TRANSLATOR BOX NUMBER 

INDI HB BTO. BTI BUO BUI BU2 BU4 BU7 
[:=:J c::::::J c::::::J c::::::J c::::J c::::J c:::::::::J c::::J c::::::J 
AREA CODE CONTROL ALTERNATE ROUTE 

'NAC AC AHA A FA' 1ARTO ARTI ART2 ART4 ART7 1 

- CJ CJ [::J - CJ- c::J c:::J 

SECTION A828.121.7 

TRAF. SEP. PC TRK. GRP. PC 8 OF 
1 TSO TSI TSi TPC TPO TPI TP2 

- CJ CJ c::J - c:::J c:::J CLASS 
CLTO CLTI CLUO CLUI CLU2 CLU4 CLU7 CDLC 

- c::::::J c::::::J - ·c::::J - c::::J c::::J [:=:J PATTERN NUMBER 
1ARUO ARUI ARU2 ARU4 ARUi 

c:::J c:::J - c:::J - c:::J CJ CJ CJ 
ROUTING INSTRUCTIONS CONt 8 DIGIT CONTROL 

RIO RII RI2 RI4 RI.7 COCO COCI COC2 COC4 COC7 IN02 

- - c::::::J· c::::::J c::::J - c::::J c:J - c:::J c:::J c:::J c:::J c:::J c:J c:::::J c:::::J c:::J 
CODE CONVERSION 

'CCHN CCTN CCUN';CCHO CCHI CCH2 CCH4 CCH7"CCTO CCTI CCT2 CCT4 CCT7"ccuo CCUI CCU2 CCU4 CCU7' 

- - - c::J c::::J c::::, c::J c::::J c:::J c:::J c:::J CJ c:::J CJ c::J c:::J c::::J c:::J VAR. SPILL CONTROL TRUNK BLOCK CONNECTOR . TRUNK BLOCK 
'NSK SK3 SK&' 1TCTO TCTI TCT2°TCUO TCUI TCU2 TCU4 TCU7' TBO TBI TB2 TB4 TB7 

c:::J - 'c:J c:::J c::J - c::J c::J c:::J - - c:::J c:::::J - - c:::J c::::J CJ GROUP START GROUP ENO 
'GSTO GSTI' bsuo GSUI GSU2 GSU4 GSU7' 1GETO GETf 1GEUO GEUI GEU2 GEU4 GEU7' 

- c::J c:::J c::J c::::J - - -· c:::::J c::J - CJ - c::J 

- og 
<I> >z 
0,---- .... 

0 E F 
01 247 01247 01247 

NOTES: 

I. VIEWED FROM LIGHT SOURCE 

2. ENLARGED PUNCHES SHOWN IN BLACK 

FIG. 4- 485 (HU 5)-30 CARO AT NEWARK 
(TRUNKS BETWEEN NEWARK 
AND HU5 OFFICE ) 

20 trunks to the Jersey crossbar tandem 
office. At the Newark 4A office, route 
relay 29 is assigned to this group. This 
number is contained on the 485-3D card 
in the space for the alternate route 
pattern number (ART0,2 and ARU2,7). 

1.12 After the decoder reads the 485-JD 
card, it seizes a toll completing 

marker and then allows the marker to read 
information from the 485-JD card. The 
marker tests the trunks to the HU5 office 
and attempts to select one which is idle. 
The card-to-relay instruction indicates 
that an alternate route is available; 
therefore the marker is signaled to "hold" 
the decoder. 

1.13 Using the CR instruction and the 
alternate route pattern number on 

the 485-3D card, the decoder operates 
route relay 29 which closes through the 
leads which indicate the condition of the 
20 trunks in the alternate route group. 

1.14 While the marker is testing the 
eight trunks to the HU5 office, the 

485-3D card is restored so that both the 
decoder and home translator will be pre­
pared to receive from the marker either 
a TKS (trunk selected) or an ATB (all 
trunks busy) signal. On this call it has 

been assumed that the marker finds the 
eight trunks to the HU5 office busy, and 
also that the leads closed by route 
relay 29 from the group busy chain relay 
circuit indicate that one or more of the 
trunks to the Jersey tandem office are. 
idle. 

1.15 When the decoder receives the all-
trunks-busy signal and when the 

485-3D card has been restored, the de­
coder causes the home translator to drop 
the AR card for the 20 trunks in the al­
ternate route group. As shown on Fig. 5, 
the card has tabs CGO and CG2 indicating 
AR and tabs corresponding to the route 
relay number 29 (A and B digits), and 
the subgroup number O (C digit). 

1.16 The 290-AR card contains follow-
with-reorder routing instruction 

(RIO and RI4). This is used because the 
card represents the last subgroup of the 
group and because no additional alternate 
routes are available. When the decoder 
reads the routing instruction, it allows 
the marker to read information from the 
card. When the marker has determined 
that the information received is complete, 
a signal is sent to the decoder to release. 
The marker selects an idle trunk, sets up 
a connection between the incoming and 
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SECTION A828.121.7 

PRETRANSLATI ON OGT APPEARANCE 
1NCA CA 4 CA5 CA6 "IT TC ITC' 

c:::J c:::J r::::::J c:::J c:::J - c:::J 
TRANSLATOR BOX NUMBER 

INDI HB BTO BTI BUO BUI BU2 BU4 BU7 
c:::::::J c:::::::J c:::::::J c:::::J c:::::::J t:::::J c:::::::J c:::::J c:::::J 
AREA CODE CONTROL ALTERNATE ROUTE 
NAC AC AHA AFA ARTO ARTI ART2 ART4 ART7 

CJ c::J - c::J c:::J c:::J t:::J t:::J c:::J 

TRAF. SEP.· PC TRK. GRP. PC 8 OF 
TSO TSI TS2 TPC TPO TPt TP2 
c:::J c:::J c:::J c:::J c:::J c:::J CJ 

CLASS 
CLTO CLTI CLUO CLUI CW2 CI.U4 CLU7 CDLC 

- c:::::J c:::::::J - c:::::J - c:::::J c:::::J c:::::J PATTERN NUMBER 
ARUO ARU I ARU2 ARU4 ARU7 
c:::J c:::J c::J c:::J c:::J c:::J c:::J c:::J t::J 

ROUTING INSTRUCTIONS CONT. 8 DIGIT CONTROL 
RIO RII R 12 RI4 RI 7 COCO CDCI CDC2 CDC4 CDC7 IND2 
- c:::::J c:::::J - c:::J c::J c:::J . c:::J c:::J c:::J c:::J c:::J c:::J c:::J c:::J c:::J c:::::J c:::::J 

CODE CONVERSION 
'ccHN CCTN CCUN11CCHO CCH I CCH2 CCH4 CCH71 'ccTO CCTI CCT2 CCT4 CCT71 'ccuo CCUI CCU2 CCU4 ccu1· 

CJ c:::J c::J - r:::::J - t:::J t:::J c:::::J c:::::J c:::::J - - - - c:::J c:::J c:::::J VAR. SPILL CONTROL TRUNK BLOCK CONNECTOR TRUNK BLOCK 
NSK SK3 SK6 'TcTO TCTI TCT2°TCUO. TCUI TCU2 TCU4 TCU7' TBO TBI TB2 TB4 TB7· 

CJ c:::::J c:::J c:::J t:::::J - t:::J c:J - c:::J c:::J - c:::J - c:::J - c:::J c:::J 
GROUP START 

1GETO GETf 1GEUO GEUI GEU2 GEU4 GEU7' 
GROUP END 

'GSTO GSTf 1GSUO GSUI GSU2 GSU4 GSU7' 

- c::::::J c:::::J - c:::J - c:J c::::J - - c:::J c:::J t:::J -

D E F 
01247 01241 01247 

NOTES: 

I. VIEWED FROM LIGHT SOURCE 

2. ENLARGED PUNCHES SHOWN IN 'BLACK 

FIG. 5- 290-AR CARD AT NEWARK 
(TRUNKS BETWEEN NEWARK 
AND JERSEY CROSSBAR mNDEMI 

outgoing trunks, signals the sender to 
outpulse on an MF basis with no skip*, 
and then releases. 

*On AR cards the variable spill infonnation 
is not punched on the card. It is deter­
mined by code matching which is described 
in detail in Section A828.121.,3. 

1.17 When connection to the trunk to the 
Jersey crossbar tandem office is 

established at the Newark 4A .office an 
MF sender becomes attached to the trunk 
at the crossbar tandem office~ The ~der 
at the Newark 4A office pulses forward 
485-1234, and releases. The crossbar 
tandem sender calls in a marker when the 
first three digits are registered. The 
tandem marker selects a trunk to HU5, con­
nects the incoming and outgoing trunks, 
signals the tandem sender to outpulse on 
an MF basi~ and releases. 

1.18 When connection to the outgoing 
trunk to the local office is estab­

lished at the tandem office, an MF ter­
minating sender at the loca.l central 
office becomes attached to the trunk. The 
tandem sender pulses forward 1234 and re­
leases. The terminating marker at HU5· 
completes the connection to the called 
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subscriber line, sets th~ incoming trunk 
to apply the correct ringing current to 
the line, and then releases. 

1.19 When the called subscriber answers, 
an off-hook signal is returned to 

the operator's cord circuit at St. Louis 
indicating to the outward operator that 
the connection has been established. 

2. DECODER AND MARKER OPERATIONS 

(A) General 

2.01 At St. Louis, the decoder operations 
on this call are similar to the call 

described in Section A828.121.4. The fol­
lowing detailed description of decoder and 
marker operations assumes that the call 
has progressed to the point where the 
485-JD card has dropped in the home trans­
lator at the Newark ·4A office. The prog­
ress of the call from this point may .. be 
followed by referring to SC 121-1. 
(B) Recordinfi HUa(4.85)-JD Card Information 

· in the eco er 

2.02 When the HU5-3D card ( see Fig. 4) is 
dropped, as indicated by the oper­

ated decoder COPl and COP2 relays 
(OS 163-1), the decoder proceeds to read 



it by operating the CCM, FAT, MKR, CA., and 
RI battery supply relays. These opera­
tions, together with subsequent cold­
cathode· tube and relay operations necessary 
for recording the card information, are 
shown at the top of SC 121-1. The follow­
ing information is accordingly registered 
in the decoder by the operation of the 
relays shown in parenthesis: 

(a) No Code Conversion (CCHN, CCTN, 
and CCUN relays) - Indicates that 

no code conversion will be ne.cessary 
if one of the trunks to the HU5 office 
is selected. 

(b) Not an Area Code (NAC relay) -
Indicates that 485 (HU5) is not 

an area code. 

(c) Traffic Separation Peg Count (TSO 
relay) - This information is used 

in conjunction with registrations from 
the sender to operate one of 28 traf­
fic registers (os-180-1). 

(d) Trunk Block (TBO and TBl relays) -
Indicates trunk block No. 1. 

(e) Trunk Block Connector (TCTO, TCUl, 
and TCU2 relays) - Indicates trunk. 

block connector No. 3. 

(f) _Trunks to the HU5 Office Appear on 
Toll Completing Train (TC relay) -

Indicates that a TC marker is required. 

(g) No Come Again (NCA relay) - Indi-
cates 3-digit translation. The 

NOA relay operates the RCC battery sup­
ply relay ~nabling the decoder to read 
alternate route and continuity and 
digit control information {OS 163-1). 

(h) Alternate Route Pattern (ARTO, 
ART2, ARU2 and ARU7 relays) - In­

dicates alternate route pattern No.29. 

(i) Continuity and Digit Control (CDCO 
and CDC4 relays) - This indicates 

four numerical digits will be received 
following the code digits and that 
loop continui~y test is to be can­
celled. 

(j) Card-to-Relay Routing Instruction 
(RIO and Ril relays) - The RIO and 

Ril relays in conjunction with the 
operated NCA and RIH relays operate 
the CR relay (OS 171-1). The CR relay 
operates the CRA and CRP relays. 

(C) Operation of Route Relay 29 

2.03 As_pointed out in the general discus-
sion, the alternate route pattern­

number 29, on the HU5-3D card, represents 
the route relay number assigned to the 
group of 20 trunks between the ~e:wark 4A 
office and the Jersey crossbar tandem 
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office. The CR instruction on the HU5 
card indicates to the decoder that this 
group is available as an alternate route 
if the trunks to the HU5 office are busy. 
The operation of route relay 29 is de­
scribed.in the following paragraphs. 

2.04 Soon after decoder seizure, the CK3 
relay operates all CI- (route relay 

ground supply cut-in) relays (OS 171-1). 
Later when the HU5-3D card is dropped, 
th_ e COP! relay operates the ARST (alter­
nate route start) relay through the make 
contacts or all CI- relays. On this call, 
the RIO and Ril relays operate the CRP 
relay. Through make contacts or the ARST 
relay and the ART- and ARU-relays, the 
CRP reiay operates the CR2 relay. Ground 
through t~e operated ARU2, ARU7, and the 
CR2 relays, and through the normal RT29 
relay in the alternate route traffic con­
trol circuit, operates route relay 29. 
In this description it is assumed that 
the path or operation for route relay 29 
has not been blocked by the operation of 
route transfer key 29 in the traffic oper­
ating room. 

2.05 As shown on OS 173-1, the operated 
route relay 29 closes through leads 

from the group busy chain relay circuit 
_for the trunk group to the. Jersey cross­
bar tandem office. This group contains 
only one subgroup of 20 trunks. Ground 
on any one or the 20 GB leads from the 
trunk circuits operates the GBO relay in 
th, group busy chain relay circuit. The 
operated GBO relay places ground on the 
GB lead to operate the GO relay in the 
decoder. However, the decoder does not 
use the information that there are idle 
trunks in the alternate route group at 
this time. While the route relay is being 
operated the decoder seizes a marker. 
This marker then proceeds to determine if 
an idle trunk is available to the HU5 
office. 

(D) Connecting to an Idle Toll Completing 
Marker 

2.06 When decoder seizure takes place at 
Newark, ground on the. SMC and SMI . 

leads operates the SMC,. SMC!, SMI and SMil 
relays in the decoder \SC 113-1 and 
OS 108-l), indicating that the incoming 
intertoll trunks from St. Louis terminate 
on both trains at Newark. These relays 
operate the SMI2 and SMC2 i;-elays. Also, 
the NRO (not a reorder routing) relay op­
erates since this call is not to be routed 
to reorder {OS 132-1). 

2.07 The dropped HU5 card indicates that 
the outgoing trunks are on the toll 

completing train. The TCl relay operates 
through the operated SMC2, TC and COP2 re­
lays 1SC 121-1 and OS. 168-1). :The TCl 
relay causes the operation of the SMCO and 
TC2 relays. The TC2 relay operates an 
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MP (marker preference) rel.ay in the marker 
connector circuit (OS 168-1) which con­
nects the decoder tQ the marker in a manner 
described in Section.A828.121.2. 

(E) Transmitting Decoder Information to the 
Marker 

2.08 When the marker is connected to the 
decoder, the following information 

is passed from the decoder to the marker 
(SC 121-1): 

(a) Trunk Block Connector No. 3 - The 
decoder TCTO, TCUl, and TCU2 re­

lays operate the TCJ relay in the 
marker (OS 169-1). 

(b) Read Card Control - The marker RCD 
relay operates in series with the 

marker TCJ relay and indicates that 
the decoder is ready for the marker to 
read the HU5-3D card (OS 169-1). 

(c) Connector Odd or Even Preference -
The decoder PF and normal TR2A re­

lays operate either the marker CNO or 
CNE relay (OS 190-1). 

(d) First Trial - The normal decoder 
TR2A relay operates the marker 

TRl relay (OS 190-1). 

2.09 When the marker .RCD relay operates 
the following additional information 

is passed from the decoder to the marker: 

(a) Trunk Block Number - The decoder 
TBO and TBl relays operate the TBO 

and TBl marker relays (OS 192-1). 

(b) Hold Routing Control Information -
The decoder CR relay operates the 

marker HLD relay (OS 191-1). 

(c) Code Conversion Information - The 
decoder CCHN, CCTN and CCUN relays 

operate the marker CCHN, CCTN and CCUN 
relays (OS 195-1). 

(d) Continuity and Digit Control -
· The decoder CDCO and CDC4 relays 

operate the CLCT (cancel loop con­
tinuity) and 4DG relays in the marker 
(OS 176-1). The CLCT and MLCT (make 
loop continuity) relays in tr.~ marker 
are used only for calls requiring loop 
dialing. Since this call is to be 
outpulsed on an MF basis , the only 
function of the CLCT relay on this 
call is to satisfy the RCK check cir­
cuit (OS 197-1). 

2.10 Dial pulse senders require digit con-
. trol information supplied via the 

operated ODG, 4DG or 5DG relay in the 
marker. Since this description assumes 
that an MF incoming sender is being used 
on the calli the only function of the 
operated 4Du relay is to satisfy the 
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marker continuity test of the 4DG lead 
(OS 194-1 and 217-1). 

(F) . Recording Card Information in the 
Marker . · 

2.11 The marker RCD relay operates the 
RCDl and RCD2 (read card auxiliaries) 

relays ( OS 169-1) • . The RCD, RCDl and 
RCD2 relays supply battery to permit the 
marker to read and register the following 
information from the HU5-3D card. The re­
lays which operate to record this informa­
tion are shown in parenthesis: 

(a) Trunk Group Starting Point· 0 
(GSTO, GSU4, and GSU7 relays) -

These relays operate the GSO relay in­
dicating that the trunk group starts 
at terminal O (OS 192-1). 

(b) Trunk Group Ending Point 11. (GETO, 
GEUl, and GEIJ4 relays) - These 

relays operate the GEll.relay, indi­
cating that the group ends a,t ter­
minal 11. As shown on Fig. 1, eight 
trunks are assigned in the HU5 group. 
Group start O and group end 11 pro-
vides 12 terminals.· The unused ter­
minals in the group are made, busy. 
With this arrangement, four more 
trunks may be added in the future 
without changing the cards in the 
trans.la tors. · 

(c) Class 2 Information (CLTO, CLUO, 
and CLU2 relays) - These relays 

operate. the CL2 relay to indicate MF 
outpulsing (OS 193-1}. 

(d) Skip 3 Variable ~pill Control 
(SKJ) - This indicates that the 

A, Band C codes as received by the 
incoming sender should not be pulsed 
forward (OS 176-1). The toll switch­
ing trunks represented by the card are 
direct to the HU5 central office. 
Consequently only the numericals of 
the called number (1234) should be 
outpulsed by the Newark incoming 
sender. 

(e) Trunk Group Peg Count and Overflow 
(TPO) - The TPO relay operates in­

dicating the register to be operated 
on this call (OS 196-1). 

2.12 When the marker has received all the 
necessary information from the de­

coder and from the HU5-3D card, the RCK 
(route register check) relay operates in 
the marker (OS 197-1). The RCK relay op­
erates the RCA relay in the decoder 
(SC 121-1 and OS 172-1). The RCA relay 
indicate.a that the decoder should restore 
the HU5-3D card. 

2.13 When the marker registers the infor­
mation listed above, it seizes the 

trunk block connector and trunk block and 



( 

attempts to seize one of the eight trunks 
to the HU5 office. Since hold routing · 
control instruction has been signaled to· 
the marker, the decoder is not permitted 
to release at this time but waits for a 
trunk selected signal or an all-trunks­
busy signal from the marker. In the mean­
time the decoder and card translator 
restores ·the HU5-JD card. 

(G) Restoring the HU5-3D Card 

2.14 The operated RCA (restore card and 
advance to next route) relay operates 

the RCAl relay (OS 172-1) and releases the 
OC (output control) relay which releases 
the OCl-10 relays (OS 16J-l). The RCAl 
relay causes the release of the CCl, 2, 
and 5 relays to cut off the input informa­
tion to the translator from the sender. 
The RCA relay also operates the ARC (auto­
matic restore card) relay in the home 
translator. · 

2.15 As shown on SC 121-1, the operated 
ARC relay causes the HU5-JD card to 

be restored and also operates the HBI 
(h9me box indicated) decoder relay. On 
this call the HBI relay causes the release 
of the RA relay and the operation of the 
DCB relay (OS 172-1), thus opening the 
leads to those card grouping bars which 
indicate JD and 6D (OS 162-1). 

2.16 Satisfactory restoration of the 
HU5-JD card is indicated when the 

CBK and ARC home translator relays release 
(OS 162-1 and 166-1). It should be noted 
that at this time the latches, the pull-up 
magnets, and the card support lift magnets 
are energized (SC 121-1). As shown on 
OS 161-1, these magnets are held energized 
over two holding paths; one through the 
operated SR translator relay and another 
through the operated HTR decoder relay. 
The operating path for the SR (slow release) 
relay is opened when the ARC relay releases 
indicating that all code bar slave relays 
have restored ( OS 166-1) • The SR relay 
will release after approximately 350 mil­
liseconds have elapsed, however, the HTR 
remains operated throughout decoder seizure 
in this example (OS 161-1}. Thus, the · 
latches, pull-up magnets, and card support 
lift magnets remain energized, keeping the 
home translator prepared to receive infor­
mation for operating the code bars in order 
to drop an alternate route card. 

2.17 As shown on SC 121-1, the operation 
of the DCB2 relay and the release of 

the COPl and COP2 relays cause the CCM, MKR 
and RI battery supply relays to release 
(OS 163-1). This causes the decoder to 
discard some of the information from the 
HU 5-JD card by releasing the CCHN., CCTN-, 
CCUN, TBO, TBl,· TCTO, TCUl, TCU2, TC, RIO 
and Rll relays ( OS lo4-l) • Because the 
FAT, RCC, and CA battery supply relays re­
main locked (OS 163-1), the following 
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relays, NAC, TSO, NCA, COCO, CDC4, ARTO, 
ART2, ARU2 and ARU7, do not release and 
thus hold information from the HU5-JD card 
registered in the decoder. 

2.18 While the dee.oder is restoring the 
HU5-3D card, the marker is examining 

the trunk group to the HU5 office. This 
example assumes that these trunks are busy, 
thf,)refo·re the marker operates .its ATB re­
lay (OS 201-1). It is necessary for the 
marker to obtain the alternate route infor­
mation. However, before receiving new 
information the HU5-3D card information 
must be removed. The ATB relay in the 
marker operates its TB (trunks busy) relay 
(OS 202-1) • The . TB relay causes: 

(a) All of the marker register relays 
to release by the release of the -

RCD, RCDl, and RCD2 relays (OS 191-1). 

(b) The release of the trunk block con­
nector by release of the· TC- rela:y. 

(c) The operation of the ATB relay in 
the decoder. 

(H) Drop_ping the 290-AR Card 

2.19 The operation of the decoder ATB 
relay indicates to the decoder that 

the marker has been unsuccessful in seiz­
ing an idle trunk. The operated ATB relay 
allows the decoder to start operations 
which will bring about the dropping of an 
AR card. The ATB relay allows the RCAl 
relay to release, since the RCA and CR 
relays have released and the DCB2 relay has 
operated (OS 171-1 and 172-1). Also the 
ATB relay closes a circuit to operate the 
GPL (subgroup lock) relay (OS 173-1). 

2.20 As pointed out in Par. 2.05, the op-
erated route relay 29 allows the 

decoder to register that the subgroup of 20 
trunks to the Jersey crossbar office has 
idle trunks by the operation of the GO re­
lay. During the time the marker tests the 
trunks to the HU5 office, the GO relay is 
not locked and can release if the alternate 
route trunks become busy. However, as soon 
as the ATB relay causes the GPL relay to 
operate, a locking path is provided for the 
GO relay, and the CO (trunk subgroup cut­
off) relay. operates 1 stabilizing the group 
selection (OS 173-lJ. The release of the 
RCAl relay, together.with the operation of 
the CO and GO relays, ~ermits the ARS (al­
ternate route selected} relay to operate. 
With the ARS relay operated and the ARC 
home translator relay released, indicating 
that the home translator has satisfactorily 
restored the HU5-JD card, the decoder CCA 
(code cut-in for alternate route) relay 
operates (OS 161-1). 

2.21 The operated CCA relay operates the 
AO. A2, B2, and B7 code bars through· 

the make contacts of route relay 29 
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(OS 162-1). The CCA relay also operates 
the C4 and C7 code bars through the make 
contacts of the GO relay and the O and 2 
code grouping bars. The code bar slave 
relays for these code bars operate and 
the action is checked by the operation of 
the CBK relay. After the operation of the 
CBK relay, the latches, the pull-up mag­
nets, and the card support lii't magnets 
are released, and the card support magnets 
are energized causing the 290-AR card to 
drop. 

(I) Readiruz the Decoder Information from 
the 290-AR Card 

2.22 When the 290-AR card drops, as indi-
cated by the operation of the COPl 

and COP2 relays, the decoder operates the 
MKR and RI battery supply relays and the 
OC relay (OS 163-1). The OC relay oper­
ates the OCl-10 output control relays. 
The FAT battery supply relay is. already 
locked operated through the FATH relay. 
Note on OS 163-1 that the CCM battery· 
supply relay cannot operate when the 290-AR 
card drops because both the ARB and NAC 
relays are operated. 

2.23 The operated MKR, RI, and FAT relays 
allow the decoder to register the 

following ini"ormation from the 290-Ali card 
(see Fig. 5) by operating the relays shown 
in parenthesis: 

(a) Trunks to Jersey Tandem Office Ap-
pear on the Toll Completing Train 

(TC relay) - The TC relay operates 
but performs no useful function on 
this call because the toll completing 
marker is still connected to the de-
coder (OS 164-1). · 

(b) Area Code Control (AHA relay) -
The AHA relay operates indicating 

that the trunks to Jersey tandem of­
fice terminate in the home area of the 
Newark 4A office. 

(c) Follow-with-Reorder Routing In-
struction (RIO and RI4 relays) 

These relays operate the FRO relay 
(OS 167-1) indicating that this is the 
only alternate route. If the alter­
nate route trunks test busy, the call 
.is to be terminated on a reorder trunk. 
(d) Trunk Block Connector (TCTO, TCUO 

and TCU4 relays) - These relays in­
dicate that the 20 Jersey tandem trunks 
appear on trunk block connector No. 4 
(OS 164-1). 
(e) Trunk Block (TBO and TB2 relays) -

These relays indicate that the 
trunks are on trunk block No. 2. 

(J) Transmitting Decoder Information to 
the Marker ·· 

·2.24 When the marker ha$ released the 
trunk block connector and-certain 
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other relays shown on SC 121-1, it signals 
the decoder that .it is ready to receive. 
new information by removing ground from . 
the ATB lead, thus releasing the decoder 
ATB relay (OS 172-1). As soon as the de­
coder RI4 relay and the TCTO, TCUO, and 
TCU4 relays operate, a path is closed 
through the normal ATB relay to transmit 
the following information to the marker: 

(a) Trunk Block Connector No. 4 - The 
Decoder TCTO, TCUO, and TCU4 re~ 

lays operate the TC4 marker relay 
(OS 169-1). · . 

(b) Read Card Control - The marker RCD 
relay operates in series with the 

TC4 relay (OS 191-1). 

2.25 When the RCD relay operates, the fol­
lowing information is passed from 

the decoder to the marker: 

(a) Trunk Block No. 2 - The decoder 
TBO and TB2 relays operate the TBO 

and TB2 relays in the marker (OS 192-1). 

(b) No Code Conversion - The operated 
decoder AHA and ARB relays oper­

ate the CCHN, CCTN, and CCUN relays 
in the marker (OS 195-1). 

(c) Continuity and Digit Control -
The decoder CDCO and CDC4 which 

were locked operated when the HU5-3D 
was read now reoperate the 4DG and 
CLCT relays in the marker (OS 176-1). 

(d) Follow-with-Reorder Routing In-
struction - The decoder FRO relay 

operates the marker FRO relay 
(OS 191-1). 

2.26 The marker RCD relay operates the 
RCDl and RCD2 relays. The operat~d 

RCDl relay registers no-skipvariable 
spill ini"ormation by operating the marker 
NSK relay through the operated NSK decoder 
relay. As shown on OS 176-1, the decoder 
NSK relay is operated in this example 
through the operated AHA and NAC relays. 

(K) Recording 290-AR Card Information in 
the Marker 

2.27 The RCD, RCDl, and RCD2 relays sup-
ply battery to. permit the marker to 

read and register the following ini"orma­
tion from the 290-AR card by operating the 
relays shown in parenthesis: 

(a) Trunk Group Start (GSTO, GSU4 and 
GSUl relays) - These relays oper­

ate the GSlO relay indicating that the 
group starts on terminal 10 (OS 192-1). 

(b) Trunk Group End (GET11 GEUO and 
GEU7 relays) - These relays operate 



the GEJ5 relay indicating that the 
group ends on terminal 35 (OS 192-1}. 
The trunk group from the Newark 4A 
office to the Jersey crossbar tandem 
office contains 20 trunks. Termin­
als JO to 35 are spare and are made 
to appear busy to the marker,by 
groundine the associated MS leads 
at the assignment distributing 
frame. 

(c) MF Class Information (CLTO, CLUO, 
CLU2 relays) - These relays oper­

ate the CL2 relay indicating that 
MF outpulsing is required (OS 193-1}. 

2.28 When the marker registers all the 
information received from the de­

coder and the AR card, the RCK relay 
operates (OS 197-1). 

(L) Relea~ing the Decoder 

2.29 The RCK relay operates the RCD re-
lay (restore card and disconnect) 

in the decoder through the operated FRO 
relay (OS 167-1). The RCD relay releases 
the OC relay which releases the OCl to 
OClO relays (OS 163-1), and operates the 
ARC relay (OS 172-1). The latter relay 
restores the 290-AR card in the regular 
manner and operates the decoder RLT 
relay (OS 177-1). The RLT relay in the 
decoder causes the decoder connector 
RLT relay (OS 177-1) to operate and 
release the DCl relay (OS 155-1). This 
removes the shunting ground from the 
CHK relay allowing it to operate in 
series with the MC relay (OS 177-1). 
The CHK relay operates the RLTl relay 
which opens the start lead to the de­
coder connector (OS 155-1) releasing the 
decoder. The marker is left attached to 
the sender only through the decoder con­
nector MC relay which, as stated above, 
is locked operated in series with the 
CHK relay. The operation of the CHK 
relay and the release of the decoder 
causes the marker connector to be released 
as sho~m on OS 168-1. The decoder is now 
available to serve other calls. 

(M) Transmitting Information to the 
Sender 

2.30 When the decoder transmits tnmk 
block information to the marker, 

the marker seizes the trunk block con­
nector and then seizes an idle trunk to 
the Jersey tandem crossbar office. The 
marker connects to the outgoing and in­
coming frames and selects a channel to 
connect the incoming and outgoing trunks 
together. After the channel is selected, 
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the marker transmits the following infor­
mation to the sender: 

(a) MF Class - The marker CL2 relay 
operates the MF relay in the 

sender (OS 193-1}, indicating MF 
out pulsing. 

(b) No Skip Variable Spill Informa-
tion - The NSK relay in the 

marker operates the NSK relay in 
the sender (OS 194-1), indicating 
that the sender shall outpulse all 
digits (485-1234). The digit con­
trol information in the marker 
(4DG) is not registered in an MF 
sender, however the sender re­
turns 48-volt battery over the 
4DG lead to operate the DGA (digit 
control lead check) relay in the 
marker. 

(N) Release of the _M.!rker 

2.Jl The marker operates the hold mag-
nets, makes a continuity test 

through the crosspoints, transfers 
the control of the hold magnets to 
the sender, and signals the sender to 
release the marker connector. The 
decoder connector releases the marker, 
leaving the sender connected through 
the crosspoints to the Jersey cross­
bar tandem office. 

2.32 When the trunk to the tandem 
office is seized, an MF sender 

\:>ecomes attached at the tandem office. 
The Newark 4A sender pulses forward 
the digits (485-1234) to the distant 
sender, transfers control of the 
hold magnets to the incoming trunk 
circuit, and releases. The marker 
at the crossbar tandem office sets 
up a connection between the incoming 
trunk (from the 4A systeID) and an 
outgoing trunk (to HU5). When the 
HU5 trunk is seized, an MF t.erminating 
sender becomes att.ached at the HU5 
office. The crossbar tandem sender 
pulses the numerical digits (1234) 
forward to the HU5 sender, transfers 
control of the hold magnets to the 
incoming trunk, and releases. 

2.33 If. the crossbar tandem senders are 
not equipped to outpulse on an MF 

basis, the pulsing between t.he tandem 
office and the No. 1 crossbar office 
takes place on a revertive basis. 

2.34 When the No. 1 crossbar sender 
has registered the digits (1234) 

it seizes a terminating marker~ This 
marker: 
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(a) Closes the crosspoints which con­
nect the incoming trunk to the 

called line. 

(b) Starts the ringing circuit in 
the incoming trunk. 

(c) Transfers control ot the hold 
Diagnets to the incoming trunk. 

Bell Telephone Laboratories~ Inc. 
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(d) Signals.the sender to re­
lease. 

The sender releases the marker. 

2.35 When the called subscriber answers, 
the ringing trips, and an off-hook 

signal is sent back to·the cord circuit 
at the outward switchboard in St.Louis. 
The associated supervisory lamp is ex­
tinguished indicating that the called 
subscriber has answered. 


